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Section 1: Introductory Statements and
Governance

1ISG-001 CAN RIVAROXABAN BECOME COST SAVING
COMPARED WITH VITAMIN K ANTAGONISTS IN THE
TREATMENT OF PATIENTS WITH NON-VALVULAR
ATRIAL FIBRILLATION IN FRANCE?

1S Robert*, 2F Vincent, 3S Vengadessane. 1Chru Nancy, Pharmacy, Vandoeuvre Les Nancy,
France; 2Hospices Civils De Lyon, Pharmacie, Lyon, France; 3Université Paris Descartes,
Faculté De Pharmacie De Paris, Paris, France

10.1136/ejhpharm-2020-eahpconf.1

Background and importance Non-valvular atrial fibrillation
(NVAF) affects 750 000 people in France and is associated
with significant morbidity, use of healthcare resources and
costs. The randomised controlled trial ROCKET-AF demon-
strated that rivaroxaban is an efficacious alternative to war-
farin in patients with NVAF. The new oral anticoagulants
(NOAC) appear to have an acceptable cost effectiveness
ratio in France. But is it possible that rivaroxaban could
remain cost effective with the introduction of generic
drugs?
Aim and objectives To determine the price threshold for rivar-
oxaban to become cost effective compared with vitamin K
antagonists (VKAs) in the treatment of NVAF, using real
world evidence and from a French payer perspective.
Material and methods The annual cost differences associated
with rivaroxaban use compared with VKAs among NVAF
patients were estimated. Clinical events reflecting the efficacy
and safety of the drugs were converted into costs. Drugs costs
and VKA monitoring were added to obtain a total cost. Cost
differences were then calculated with a price of rivaroxaban
reduced by: 20% (reduction in the price of the brand name
drug when the first generic is marketed)); 32.5% (total
decrease in the price of the brand name drug 18–24 months
after the first generic is marketed); 60% (price of a generic
compared with the brand name drug). Event rates were
obtained from the pragmatic study BROTHER. The annual
costs for each clinical event and for VKA monitoring were
obtained from the literature (studies in French setting). The
cost of medicines in 2018 came from the French National
Health Insurance database.
Results The total cost difference associated with the use of
rivaroxaban instead of VKAs were estimated at +303C¼ per
patient per year. The total cost differences were +124C¼ ,
+12C¼ and �234C¼ with price decreases of 20%, 32.5%
and 60%, respectively. The threshold for a cost saving
with rivaroxaban was a 34% decrease in the price of the
drug.
Conclusion and relevance Rivaroxaban can become cost saving
with a 34% price reduction. The commercialisation of NOAC
generics should allow them to play an even more important
role in the treatment of NVAF.

REFERENCES AND/OR ACKNOWLEDGEMENTS
No conflict of interest.

1ISG-002 BIOLOGICAL DRUGS FOR THE TREATMENT OF
MODERATE AND SEVERE PLAQUE PSORIASIS: A COST
ANALYSIS AND AN APPLICATION OF A CORRELATION
ANALYSIS TO INVESTIGATE COST EFFECTIVENESS

1N Sagaria*, 2D Mengato, 1I Corbucci, 1G Felluga, 2G Morandell, 2A Tavella. 1School of
Hospital Pharmacy, Department of Pharmaceutical Sciences University of Padova, Padova,
Italy; 2Bolzano General Hospital, Hospital Pharmacy Department, Bolzano, Italy

10.1136/ejhpharm-2020-eahpconf.2

Background and importance The introduction of the first bio-
logical drugs has led to a new era for patients. Moreover,
the recent arrival of biosimilars has guaranteed effectiveness
at a more sustainable cost. We compared the recently
approved biological drugs with biosimilars and older biologi-
cal molecules, using a new cost effectiveness analysis
approach.
Aim and objectives To compare the long term therapy cost
and cost effectiveness of biological systemic therapies for treat-
ing patients with moderate to severe plaque psoriasis.
Material and methods We collected therapy costs from our
internal hospital database. We reported the purchase price,
including any discounts. Efficacy data, measured with the PASI
index, for 12/16 weeks, was obtained from a recent meta-
analysis by Sawyer et al. We calculated the long term costs by
multiplying the monthly cost for a single patient, including
the induction phase. Our cost effectiveness analysis was per-
formed by a correlation analysis between efficacy and the cost
of therapy for the 12/16 weeks of treatment. We calculated,
for each molecule at a different PASI, a correlation index (R)
to investigate if a correlation between cost and efficacy could
be established.
Results Cost analysis of the first year and the first 3 years of
therapy showed how the introduction of biosimilar drugs
greatly lowered global expenditure. The cost/PASI ratio
showed that adalimumab and infliximab biosimilars were the
most convenient drugs in relation to their cost and clinical
effectiveness (57C¼ /PASI90; 112C¼ /PASI90, respectively).
In terms of efficacy alone, a greater therapeutic result was

observed for the most recently approved molecules, especially
for PASI90/100. The cost/PASI ratio of these newer therapies
was convenient only for PASI90 and 100 (guselkumab 41C¼ /
PASI100). Therefore, there seems to be a positive, albeit
weak, correlation between the effectiveness and cost of inno-
vative drugs, especially for PASI90/100 where R increased
with increasing PASI (PASI75, R=0.22; PASI100, R=0.32).
Conclusion and relevance The introduction of biosimilar drugs
in the treatment of moderate to severe psoriasis has signifi-
cantly lowered costs. From the correlation analysis, we
observed some linearity between cost and efficacy; a higher
cost correlated with greater efficacy, especially for PASI90/100.
However, it should be noted that there is still a lack of longer
term studies (over 16 weeks) comparing more consistently
long term therapies with drugs of different classes.

REFERENCES AND/OR ACKNOWLEDGEMENTS
https://doi.org/10.1371/journal.pone.0220868

No conflict of interest.
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1ISG-003 STUDY OF THE USE OF INTRAVENOUS
IMMUNOGLOBULINS DURING THE FOURTH QUARTER
OF 2018 AND ANALYSIS OF ITS OFF-LABEL USE

S Izquierdo Muñoz, A Pariente Junquera*, A De Frutos Soto. Hospital Clínico Universitario
De Valladolid, Farmacia Hospitalaria, Valladolid, Spain

10.1136/ejhpharm-2020-eahpconf.3

Background and importance The use of intravenous immuno-
globulins (IVIg) has increased as a result of their therapeutic
usefulness in a great number of diseases. Despite this, IVIg
label indications remain limited, so it is interesting to study
their off-label use.
Aim and objectives To describe the use of IVIg in our hospital
for 3 months and to determine if they have been used for
labelled indications.
Material and methods This was a retrospective study (Octo-
ber–December 2018) and a descriptive analysis of the use of
IVIg per patient and clinical indication. Information was col-
lected from the hospital’s information systems and the com-
puter records of the Farmatools software.
Results Eighty-nine patients received IVIG during the study
period, with an average age of 61 years at the end of the
study (3 months–86.7 years); there were 40 (45%) men and
49 (55%) women. When IVIg were used as replacement ther-
apy, the dosage used was 200–400 mg/kg every 3–5 weeks. In
the remaining indications, the dose used per treatment cycle
was 1–2 g/kg divided over 2–5 days. IVIG were used for
labelled indications in 80% of patients (71/89) compared with
20% for off-label indications (18/89). Among the latter, the
indications were: demyelinating neuropathies (6/18), myasthe-
nia gravis (2/18), myopathies (2/18), encephalitis/encephalo-
myelitis (2/18), Morvan syndrome (1/18), syndrome
paraneoplastic (1/18), refractory atopic dermatitis (1/18), para-
neoplastic dermatomyositis (1/18), scleroderma (1/28) and anti-
synthetase syndrome (1/18).
Conclusion and relevance The use of IVIG in unauthorised
indications was frequent (20%), mainly in the field of neurol-
ogy. This justifies the development of a protocol for the use
of IVIG in this field for those indications with more scientific
evidence and more common use: demyelinating neuropathies,
myasthenia gravis and myopathies.

REFERENCES AND/OR ACKNOWLEDGEMENTS
No conflict of interest.

1ISG-004 ECONOMIC COMPARISON OF THERAPEUTIC
ALTERNATIVES FOR FIRSTLINE TREATMENT OF
MULTIPLE MYELOMA

MD Gil-Sierra*, S Fenix-Caballero, MDP Briceño-Casado, M Dominguez-Cantero, EJ Alegre-
Del Rey. Hospital Universitario De Puerto Real, Pharmacy, Puerto Real, Spain

10.1136/ejhpharm-2020-eahpconf.4

Background and importance A combination of daratumumab,
bortezomib, melphalan and prednisone with daratumumab for
maintenance (DVMP-D) has been authorised as a firstline
treatment for patients with newly diagnosed multiple myeloma
who are ineligible for stem cell transplantation (NDMM-
NoT). An economic comparison of different alternatives avail-
able was performed, according to their economic impact.
Aim and objectives To develop an economic comparison
among the therapeutic alternatives in NDMM.

Material and methods A bibliographic research was conducted
in MEDLINE and EMBASE databases to identify treatment
schemes with daratumumab, lenalidomide, bortezomib and tha-
lidomide, or their combinations, in NDMM. Only authorised
treatments used in clinical practice were selected. Efficacy was
assessed as progression free survival. Randomised clinical phase
II–III trials, which compared selected therapeutic alternatives
in patients with NDMM-NoT, were included. Articles in Span-
ish or English language were selected. Costs of the first year
of treatment were calculated from a National Health System
perspective, using notified laboratory sale prices and including
taxes (4% VAT) and a 7.5% rebate (in accordance with the
national Royal Decree Law 8/2010). Associated direct costs in
the first year were added. Incremental costs of each therapeu-
tic alternative with respect to the reference was quantified.
DVMP-D was taken as the reference in the cost incremental
study.
Results Results of the systematic review included 593 studies.
Nine trials were selected which analysed seven drug combina-
tions: DVMP-D; bortezomib+melphalan+prednisone (VMP);
melphalan+prednisone+thalidomide with thalidomide for
maintenance (MPT-T); lenalidomide+dexamethasone for main-
tenance (RD); lenalidomide+dexamethasone for 18 cycles
(RD18); melphalan+thalidomide+prednisone (MTP); and bor-
tezomib+lenalidomide+dexamethasone with lenalidomide+dex-
xamethasone for maintenance (VRD-RD). Daratumumab
+lenalidomide+dexamethasone with daratumumab for mainte-
nance was excluded for non-use by the National Health Sys-
tem (combination not funded). A visit to outpatients was
estimated at 167C¼ , according to the bibliography. Treatment
costs for the first year were: DVMP-D 184 214C¼ ; VMP 44
435C¼ ; MPT-T 44 435C¼ ; RD 81 520C¼ ; RD18 81 520C¼ ;
MTP 77 209C¼ ; and VRD-RD 104 850C¼ . Regarding incre-
mental costs, the most expensive scheme was the reference
treatment (DVMP-D), followed by VRD-RD (�79 364C¼ ). The
cheapest combination was MPT-T (�164 094C¼ ), followed by
VMP (�139 779C¼ ).
Conclusion and relevance There are seven treatments, including
daratumumab, lenalidomide, bortezomib and thalidomide for
NDMM-NoT. The most expensive schemes for the first year
of treatment are DVMP-D and VRD-RD; and the cheapest
combinations are MPT-T and VMP.

REFERENCES AND/OR ACKNOWLEDGEMENTS
None.
No conflict of interest.

1ISG-005 ABC-VEN CROSSTAB ANALYSIS: A DECISION MAKING
SYSTEM FOR ANTICANCER MEDICINES

M Fragiadaki*, E Rinaki, M Petrongonas, L Tzimis. Chania General Hospital, Pharmacy,
73300-Chania, Greece

10.1136/ejhpharm-2020-eahpconf.5

Background and importance Health systems have limited
resources, and these should be used responsibly to optimise
outcomes for patients. The ABC (pareto analysis for expendi-
ture) and VEN (health impact) methodology was developed by
the WHO to help hospitals evaluate current spending.
Aim and objectives A decision making system was developed
for inventory management of chemotherapy agents and medi-
cines to treat their adverse reactions (CA-MtADR). As these
medicines are expensive, we formulated an ABC-VEN matrix
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as a combination of two analytical tools, to produce a budget
optimising management system.
Material and methods Dispensing data for the first 6 months
of 2019 from the haematology, oncology and chemotherapy
departments were collected. ABC analysis was performed: class
A accounted for 72% of total expenditure, class B for 23%
and class C for 5%. The VEN tool was further extended to a
score index (summarising the characteristics of the health
impact of the medicines) grouped into three classes: class V
for vital, class E for essential and class N for non-essential
medicines. Crosstab ABC-VEN analysis resulted in three major
categories: I (AV, BV, CV, AE), II (BE, CE) and III (AN, BN,
CN).
Result Fifty-seven CA-MtADR were analysed. Expenditure for
CA-MtADR was 40% of the total expenditure for medicines
in the hospital. According to the ABC analysis, 7 medicines
(12%) were class A, 12 medicines (21%) class B, and 38
(67%) class C. According to the VEN analysis, 9 medicines
(16%) were characterised as V, 43 (75%) as E and 5 (9%) as
N. According to the ABC-VEN crosstab analysis, category I
(eg, daratumumab (ATC L01XC24)) included 16 medicines
(28%), category II (eg, trastuzumab emtansine (ATC
L01XC14)) 36 medicines (63%) and category III (eg, panto-
prazole (ATC A02BC02)) 5 medicines (9%).
Conclusion and relevance ABC-VEN crosstab analysis revealed
three categories of corresponding priority: CA-MtADR cate-
gory I, including expensive and/or vital medicines which need
patient oriented personalised stock management; CA-MtADR
category II, medicines which should be monitored with special
consideration to ensure availability (because they are essential);
and CA-MtADR category III, medicines where stock is accord-
ing to demand (due to low price). ABC, VEN and ABC-VEN
analysis can assist in developing a robust approach to improve
budgetary planning in hospitals.

REFERENCES AND/OR ACKNOWLEDGEMENTS
No conflict of interest.

1ISG-006 EFFECTIVENESS EVALUATION OF HIGH COST DRUGS
FOR ADVANCED NON-SMALL-CELL LUNG CANCER:
REAL WORLD EVIDENCE, COMPLIANCE WITH
CLINICAL PRACTICE GUIDELINES AND ECONOMIC
EVALUATION

A Isoardo*, E Grande, MM Ferrero, C Fruttero. Ao S Croce E Carle, SC Farmacia
Ospedaliera, Cuneo, Italy

10.1136/ejhpharm-2020-eahpconf.6

Background and importance Lung cancer has a poor prognosis
and is the most common cause of cancer death. In Italy, lung
cancer is the third most common cancer. Treatment decisions
are based on the histology and molecular characteristics of the
tumour. Treatment options for non-small-cell lung cancer
(NSCLC) are targeted therapies (tyrosine kinase inhibitors
(TKIs)), immunotherapy or chemotherapy.
Aim and objectives To analyse drug effectiveness for advanced
NSCLC in our hospital, to assess compliance with clinical
practice guidelines and to perform an economic evaluation.
Material and methods We identified all patients with advanced
NSCLC treated with high cost drugs (pemetrexed, erlotinib,
gefitinib, afatinib, osimertinib, crizotinib, pembrolizumab and
nivolumab) from 1 May 2016 to 30 April 2018. Patients
were stratified by age, gender, therapy, ECOG (Eastern

Cooperative Oncology Group) performance status (PS) and
type of cancer treatment (targeted therapy, immunotherapy or
the historical standard of care, pemetrexed). We assessed pro-
gression free survival (PFS) and overall survival (OS) with the
Kaplan–Meier method. We assessed compliance with Italian
clinical practice guidelines and we analysed drug costs.
Results We found 92 cases of NSCLC; 70% were men and
mean age was 65 years. We found that 50% were treated
with pemetrexed, 30% with immunotherapy and 20% with
targeted therapy; 61% were firstline treatments. Median PFS
was 4.3 months and median OS was 8.6 months. Targeted
therapy was most likely to improve PFS (5.9 months), fol-
lowed by pemetrexed (4.3 months) and immunotherapy (2,9
months). Targeted therapy was similarly best for OS outcome
(15.3 months), followed by immunotherapy (11 months) and
pemetrexed (8.6 months). After patient stratification, there
was no statistically significant difference between age, gender
or therapy groups. PS was an indicator of better prognosis:
cases with a baseline PS score of 0 (75%) were associated
with longer PFS (5.5 months) and OS (11 months). Compli-
ance with clinical practice guidelines was high. Afatinib and
gefitinib were the least expensive TKIs. Nivolumab was less
expensive than pembrolizumab.
Conclusion and relevance TKIs for the management of NSCLC
are cost effective. Afatinib is an important firstline option for
EGFR mutation positive NSCLC. Gefitinib can be an effective
secondline therapy. Pemetrexed can still be recommended for
EGFR and ALK wild-type non-squamous advanced NSCLC.
However, our analysis suggests a limited effectiveness of
immunotherapy.

REFERENCES AND/OR ACKNOWLEDGEMENTS
No conflict of interest.

1ISG-007 NEW CANCER DRUG APPROVALS IN PORTUGAL

A Alcobia*, A Soares. Hospital Garcia De Orta, Pharmacy Department, Almada, Portugal

10.1136/ejhpharm-2020-eahpconf.7

Background and importance In Portugal, all new drugs, after
EMA approval, undergo a national health technology assess-
ment process to decide their reimbursement status, by the
SNS (Portuguese National Health System).
Aim and objectives The objective of this study was character-
isation of the drug approval processes for cancer drugs by the
INFARMED (Portuguese Regulatory Agency).
Material and methods The 10 latest drugs approved for differ-
ent types of cancer were analysed, considering their therapeu-
tic indication, type of economic analysis performed and
efficacy outcome.
Results This analysis was performed in October 2019. The 10
latest cancer drugs approved (midostaurin, olaparib, brentuxi-
mab vedotin, pomalidomide, durvalumab, venetoclax, ixazo-
mib, alectinib, atezolizumab and cabozantinib) are for use in
refractory disease (60%), firstline treatment of metastatic dis-
ease (20%) and maintenance therapy in patients who have not
progressed after firstline therapy (20%). A cost utility analysis
was made for seven drugs, cost efficacy for two drugs and a
cost minimisation analysis for two drugs (one of the drugs
had two types of analysis as there were two different groups
of patients). The efficacy outcome considered was overall sur-
vival in 60% and progression free survival in 30%. One eval-
uation considered overall response. The average HR for the
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efficacy outcome versus comparators was 0.74 for firstline or
refractory disease therapies and 0.42 for drugs used in mainte-
nance therapy when patients had not progressed after firstline
therapy.
Conclusion and relevance The health technology assessment
processes analysed were heterogeneous. Drug approvals must
be balanced between clinical trials and real world evidence.
For innovative drugs, clinical trial extensions must be pub-
lished promptly after efficacy outcome modifications, leading
to review of the reimbursement evaluations.

REFERENCES AND/OR ACKNOWLEDGEMENTS
No conflict of interest.

1ISG-008 COST EFFICACY ANALYSIS OF ABIRATERONE IN
NEWLY DIAGNOSED HIGH RISK METASTATIC
CASTRATION SENSITIVE PROSTATE CANCER

A Soares, A Alcobia*. Hospital Garcia De Orta, Pharmacy Department, Almada, Portugal

10.1136/ejhpharm-2020-eahpconf.8

Background and importance Abiraterone was recently proved
by the EMA for addition to androgen deprivation therapy
(ADT), associated with prednisone (P), in metastatic castration
sensitive prostate cancer. The economic impact could be
important.
Aim and objectives The aim of this study was to evaluate the
cost efficacy of abiraterone in newly diagnosed high risk meta-
static castration sensitive prostate cancer.
Material and methods Abiraterone efficacy outcomes are based
on the LATITUDE1 2 trial. Treatment costs were calculated
based on the direct costs of the drugs in 2019. This study
was conducted from an institutional perspective—the hospital
perspective.
Results Based on the LATITUDE trial,1 2 the overall survival
for the abiraterone+P+ADT group was 53.3 versus 36.5
months in the ADT group. Median treatment duration was 24
months for the abiraterone+P+ADT group and 14 months
for the ADT group. Adding abiraterone+P to ADT resulted in
a marginal efficacy of 1,4 years compared with ADT alone.
The marginal costs associated were 70.163C¼ . The incremental
cost efficacy ratio calculated for abiraterone+P was 50.116C¼ .
Conclusion and relevance Based on this analysis, the incremen-
tal cost efficacy ratio calculated for abiraterone in metastatic
castration sensitive prostate cancer setting was increased, con-
sidering the potential number of patients. With limited budg-
ets, cost efficacy analyses are useful tools for the pharmacy
and for decisions by therapeutics committees on drug
selection.

REFERENCES AND/OR ACKNOWLEDGEMENTS
1. Fizazi K, et al. N Engl J Med 2017;377:352–60.
2. Fizazi K, et al. Lancet Oncol 2019;20:686–700.

No conflict of interest.

1ISG-009 BUDGET IMPACT ANALYSIS OF A NATALIZUMAB
EXTENDED INTERVAL DOSING REGIMEN

E Pierobon, A Mastrogiacomo, F Capano*, D Ielo. AOU San Luigi Gonzaga, Pharmacy,
Turin, Italy

10.1136/ejhpharm-2020-eahpconf.9

Background and importance Natalizumab is a monoclonal anti-
body that blocks the immune reaction evoked during multiple
sclerosis (MS) attacks but it could also weaken immunosurveil-
lance, leading to an increased risk of developing progressive
multifocal leucoencephalopathy (PML).
Many studies have demonstrated that extended interval dos-

ing (EID) of natalizaumab 300 mg every 6 weeks has the
same efficacy as standard interval dosing (SID) every 4 weeks,
but with a lower risk of PML.
Aim and objectives To compare the costs of SID and EID
administration of natalizumab and to estimate the savings asso-
ciated with EID.
Material and methods The analysis was carried out adopting a
3 year time horizon, the hospital perspective (corresponding
to the National Health Service) and considering only the
direct costs of the drug’s purchase price. The population was
patients diagnosed with MS and already being treated with
the SID regimen at our hospital. The model used was based
on real clinical data: patients were selected from September
2016 to September 2019.
The annual cost considered 12 infusions for SID and 8 for

EID of natalizumab, according to the actual regional public
tender, which is mandatory (no possibility of further paybacks
or discounts, or planned changes to the purchase agreement
in the next 3 years).
Three different scenarios were considered: 75%, 85% and

95% of patients on the EID regimen and the remaining on
the SID regimen, based on the clinical judgment that almost
all patients could benefit from an EID regimen, but the possi-
bility should also be foreseen that a patient could not wait
more than 4 weeks between infusions.
Results In the first scenario, there were 512 patients receiving
EID and 171 SID, corresponding to a total cost of C¼ 10 490
101, or C¼ 13 986 802 if all patients were receiving SID.
Treating 75% of patients with EID could reach a saving of
C¼ 3 496 700.
The second scenario (581 vs 102) generated a cost of C¼ 10

023 875 and a saving of C¼ 3 962 927, and the third scenario
(649 vs 34) a total cost of C¼ 9 557 648 with a saving of C¼ 4
429 154.
Conclusion and relevance The analysis underlines the large sav-
ings in direct costs if most patients are infused every 6 weeks.
This also corresponds to lower administration related costs
(indirect costs) that could be calculated in a future analysis.

REFERENCES AND/OR ACKNOWLEDGEMENTS
No conflict of interest.

1ISG-010 INTRODUCTION OF RITUXIMAB BIOSIMILAR: AN
OPPORTUNITY TO IMPROVE HEALTH SYSTEM
EFFICIENCY?

C Panciroli*, L Cervi, D Mazza, G Mangoni, M Dall’aglio, F Ruggiero, ML Medaglia. Asst
Grande Ospedale Metropolitano Niguarda, SC Farmacia, Milan, Italy

10.1136/ejhpharm-2020-eahpconf.10

Background and importance The introduction of a biosimilar
drug represents similar efficacy at a lower cost, providing sav-
ings without compromising patient treatment. Moreover, their
quality is certified by regulatory agencies and high quality
clinical trials. In 2017, rituximab biosimilar (RB) was
approved in Italy. At the end of 2017, our hospital imple-
mented a new policy for using biologics, and decided to
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invest in RB with the aim of obtaining price reductions, and
to promote the switch not only in naïve patients but also in
those already being treated with an originator.
Aim and objectives The purpose of the study was to evaluate
prescription adherence, safety profile and economic impact of
RB.
Material and methods A retrospective analysis was conducted
over two periods: 2017 (period 1: pre-switch) versus 2018
(period 2: post-switch). Clinical data were collected from the
hospital prescription database, Farmasafe, to identify the num-
ber of patients receiving rituximab treatment, and the hospital
pharmacovigilance’s database to evaluate the safety profile.
Costs considered were hospital prices, after price
renegotiation.
Results In period 1, 202 patients were treated, 196 with ritixi-
mab originator (RO) and 6 with RB. In period 2, 193
patients were treated, 52 with RO and 141 with RB. The bio-
similar proportion increased by 63% of the total amount of
rituximab used. During period 2, the switch was performed in
47 patients, 94 were naïve and there were no switch rever-
sions. The switch to RB was not performed in all patients as
some were randomised on clinical trials and others were com-
pleting RO treatment. Analysis of adverse drug reactions
showed no significant safety problems. In period 1, the total
cost of RB+RO was C¼ 1 456 647, and during period 2,
C¼ 721 370. RB introduction translated to a 50% cost reduc-
tion of C¼ 735 370.
Conclusion and relevance The hospital’s biosimilars policy was
associated with substantial and rapid incorporation and use of
biosimilars. Moreover, introduction of RB resulted in signifi-
cant cost savings with no major changes in safety profile. The
use of rituximab will release funds that can be invested else-
where within the healthcare setting. This is relevant for all
pharmacists involved in hospital pharmacy, particularly those
working in therapeutic areas where biologics are used.

REFERENCES AND/OR ACKNOWLEDGEMENTS
No conflict of interest.

1ISG-011 ASSESSMENT OF ASTHMA DIAGNOSED POPULATION
ELIGIBLE FOR NEW MONOCLONAL ANTIBODY
THERAPY AND RELATED COST IN THE VENETO
REGION

1L Degli Esposti*, 1V Perrone, 1D Sangiorgi, 2AM Menti, 2M Andretta. 1Clicon SRL-Health-
Economics and Outcomes Research, Clicon SRL-Health-Economics and Outcomes Research,
Ravenna, Italy; 2Uoc Hta-Azienda Zero-Regione Veneto, Uoc Hta-Azienda Zero-Regione
Veneto, Padova, Italy

10.1136/ejhpharm-2020-eahpconf.11

Background and importance Novel treatment approaches for
the management of severe refractory asthma include monoclo-
nal antibodies (Mabs).
Aim and objectives The study aimed to estimate the number
of the most suitable patients with severe uncontrolled asthma
who are eligible for new Mabs therapy and related costs in
the Veneto region (Italy).
Material and methods The regional administrative database was
retrospectively analysed to identify specific eligibility and
assessment criteria. All patients aged �6 years with an exemp-
tion code for asthma (007) (level 1 patients (L1)) between 1
January 2011 and 31 December 2016 were screened. The fol-
lowing parameters were considered in succession: spirometry

(codes: 89.37, 89.38)–(level 2 patients (L2)); inhaled cortico-
steroids (ICS) in combination with long acting beta adenore-
ceptor agonists (LABA) and/or theophylline (ATC: R03DA04),
and/or antileucotriene (ATC: R03DC), and/or anticholinergics
(ATC: R03BB)–(level 3 patients (L3)); high dose ICS therapy
(ATC: R03BA, R03AK)–(level 4 patients (L4)); adherence to
each medication–(level 5 patients (L5)); asthma hospitalisation
(ICD9: 493) or treatment with systemic corticosteroids (ATC:
H02)–(level 6 patients (L6)). For each patient level, the mean
annual healthcare costs per patient, based on total resource
consumption, were assessed.
Results For a total of 4.6 million beneficiaries, aged �6 years,
103 138 (2.2%) patients were screened (L1). Spirometry tests
were prescribed in 28 611 patients (27.7%) (L2), of whom
13 432 (46.9%) had a prescription for ICS with LABA or
other agents (L3). In 5782 (43%) patients treated with pre-
vious combinations, high dose ICS therapy was prescribed
(L4), and of them, 3307 (57.2%) were treatment adherent
(L5) and 1136 (35.2%) had a hospital admission for asthma
or treatment with systemic corticosteroids (L6). For this last
level of patients, centres specialising in Mabs prescription eval-
uated eligibility. Total costs of the illness according to disease
progression were C¼ 1279.6 for L1, C¼ 1567.7 for L2, C¼ 2045.3
for L3, C¼ 2524.2 for L4, C¼ 3233.2 for L5 and C¼ 4326.2 for
L6; overall asthma related treatment and hospitalisation costs
were C¼ 274.2 for L1, C¼ 400.1 for L2, C¼ 598.5 for L3,
C¼ 784.3 for L4, C¼ 1118.4 for L5 and C¼ 1449.9 for L5.
Conclusion and relevance This analysis allowed estimation of
the number of asthma patients eligible for Mabs therapy in
the Veneto region. Our findings on healthcare costs high-
lighted that the average cost per patient increased by severity
level. Post marketing, it will be possible to assess the appro-
priateness of Mabs prescriptions through indicators such as
over- and under-use.
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SHORTAGES: CLASSIFICATION AND TRENDS IN
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Background and importance Drug shortages are a major public
health threat worldwide, occurring across all therapeutic
classes. We focussed our study on the trends in reported
causes of drug shortages in our country.
Aim and objectives The aim of the study was to propose a
classification and trends in reported causes of drug shortages.
Material and methods Data from the national reporting system
from a health product agency were analysed. This database
contains information regarding the causes of shortages of
major therapeutics of interest (MTI) (ie, drugs where a short-
age represents loss of a treatment opportunity for patients
with a severe disease) which are mandatory reported by mar-
keting authorisation holders to the agency. Data are presented
as numbers or percentages of pharmaceutical products (ie, the
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product name and its formulation) reported as shortages
between 2015 and 2018.
Results The classification work identified two major categories
of causes of drug shortages: causes related to the manufactur-
ing process and those related to the drug distribution system.
Causes related to manufacturing dysfunction were divided into
five subclasses: 83 types of causes allowed the building of a
systematic classification related to the manufacturing circuit.
Material issues use ranked first (31%), followed by manufac-
turing issues, pharmaceutical market and regulatory issues, and
inventory and stockage practice (30.4%, 23.5% and 9.89%,
respectively). The number of reported pharmaceutical market
causes of shortages showed a 3.5-fold increase between 2015
and 2018. In 78% of reported shortages, only one dysfunc-
tion caused the shortage. The number of multiple causes of
shortages increased by 2.4 during the study period.
Conclusion and relevance To our knowledge, there are no
studies with the same results. Drug shortages are increasingly
reported in this country. Precise knowledge of the causes of
the shortages can identify short term solutions to reduce their
severity and long term solutions to reduce their numbers.
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Background and importance The large number of health apps
for genitourinary cancers means a transparent and objective
evaluation by app experts and healthcare professionals is
needed.
Aim and objectives To analyse the quality of apps for patients
diagnosed with genitourinary cancers, using the mobile appli-
cation rating scale (MARS) methodology.
Material and methods This was an observational, cross sec-
tional descriptive study. Inclusion criteria were apps available
in the ‘App Store’ and the ‘Play Store’ for genitourinary can-
cers intended for patients and/or careers. Inclusion period was
February 2019.
Platform (Android/iOS), cost, date of the last update, type

of cancer, purpose and participation of health professionals on
their development were recorded. A multivariate analysis was
conducted.
The quality of the apps was assessed using MARS. This

evaluation includes 23 evaluation criteria clustered in five
domains (engagement, functionality, aesthetics, information and
subjective quality). Each evaluation criterion is rated from 1
to 5 according to its conformity (1=inadequate, 2=poor,
3=acceptable, 4=good, 5=excellent). The total mean score of
MARS, which describes the overall quality of the app, was
obtained by the mean score of every domain.

Results Forty-six apps were downloaded (31 Android, 6 iOS,
9 both platforms); 89.1% were free and 60.9% were updated
in the last year. The most frequent cancers in the apps were
prostate (30.4%), cervical (17.4%), testicular (13.0%) and
ovarian (13.0%). The main purpose was informative (63.1%),
preventive (23.9%) and diagnostic (13.0%). Seven apps
(15.2%) were developed by healthcare organisations.
The average MARS score was 2.98 (SD=0.77), with a

maximum of 4.63 and a minimum of 1.95. Functionality
scores were similar among all the apps. The greatest differen-
ces were found in engagement and aesthetics criteria which
showed acceptable scores only in a third of the apps. Multi-
variate analysis showed statistically significant differences
according to the platform and participation of health profes-
sionals in the development (p<0.001 and p=0.01,
respectively).
Conclusion and relevance Very few apps for patients with geni-
tourinary cancers were focused on how to handle the disease
after diagnosis, correct administration of treatment or
adequate monitoring of symptoms. The participation of health
professionals in the development was low but was correlated
with quality. MARS is a helpful methodology to analyse app
quality and make better recommendations to patients.

REFERENCES AND/OR ACKNOWLEDGEMENTS
No conflict of interest.
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Background and importance Patient involvement is increasingly
becoming part of clinical practice, including self-administration
of medication (SAM) during hospitalisation. Previously, we
have investigated the effectiveness of SAM in a randomised
controlled trial (RCT). The proportion of ward level dispens-
ing errors was considered the best way to explore safety dif-
ference between workflows. We saw that SAM was effective,
and also user friendly. However, due to the scarcity of health-
care resources, a health economic evaluation is important
when choosing the best, safest and most economically advanta-
geous way to manage medication in hospital.
Aim and objectives To evaluate the cost effectiveness of SAM
during hospitalisation compared with nurse-led medication dis-
pensing and administration.
Material and methods A cost analysis (microcosting level) was
performed from a hospital perspective with a short term
incremental costing approach, including the costs of medica-
tion, materials and nursing time spent on dispensing, adminis-
tration, SAM start and discharge preparation.
The RCT was performed in a cardiology unit and included

patients �18 years that were capable of SAM. In the interven-
tion group, patients were instructed about the medication and
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self-administered their own medication. In the control group,
medication was dispensed by nurses in the ward.
The proportion of ward level dispensing errors was col-

lected through disguised observation of patients in the patient
room and nurses in the medicine room.
A dispensing error was defined as a deviation between the

prescription and the dispensed medication (eg, incorrect dose).
Opportunity for errors (OEs) was defined as any medication
dispensed and any medication prescribed but not dispensed.
Dispensing error proportion=(dispensing errors/OEs)×100%.
Results A total of 250 patients were recruited; 11 were with-
drawn as they were discharged prior to observation. The pro-
portion of men was 66% and mean age was 64.2 years (SD
12.2). Total cost per patient in the intervention group was
49.9C¼ (95% CI 46.7; 53.1C¼ ) compared with 52.6C¼ (95%
CI 47.1; 58.1C¼ ) in the control group (p=0.09). Sensitivity
analysis consistently showed total costs favouring the interven-
tion. The dispensing error proportion was 9.7% (95% CI 7.9
to 11.6%) (100 errors/1033 OEs) in the intervention group
compared with 12.8% (95% CI 10.9 to 15.6) (132 errors/
1028 OEs) in the control group (p=0.02).
Conclusion and relevance SAM seem to cost less but the
results were not statistically significant. As SAM patients made
fewer dispensing errors compared with nurse-led medication
dispensing, the results are suggested to be cost effective.
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1ISG-015 EVALUATION OF BISPECTRAL INDEX MONITORING IN
GENERAL ANAESTHESIA THROUGH A HEALTH
TECHNOLOGY ASSESSMENT METHOD: A POSSIBLE
INTRODUCTION IN CLINICAL PRACTICE IN AN ITALIAN
HOSPITAL?

1E Guido*, 2ME Borghesi, 2A Saccardi. 1University of Milan, Specialisation School in Hospital
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Background and importance International guidelines suggest
evaluation of clinical signs to guide the dosages of anaesthetic
agents in order to achieve the basic goals of anaesthetic man-
agement. The use of the bispectral index (BIS) as standard
practice might be useful for anaesthesia management by reduc-
ing the risk of intraoperative awareness (0.1–0.2% of the sur-
gical population), consumption of anaesthetic agents, recovery
time and total cost of anaesthesia.
Aim and objectives The objective of the study was to assess
the efficacy of BIS guided anaesthesia monitoring for its
potential introduction as standard practice.
Material and methods The study was conducted from January
2008 to July 2019, using the following databases: PubMed,
Cochrane Library, ECRI and NICE. The articles included
meta-analyses, randomised control trials, health technology
assessment (HTA) reports and guidelines for BIS guided moni-
toring versus clinical signs as standard practice during general
anaesthesia in adult patients. The evaluation was conducted
according to the scheme reported in the sub annex G of
Lombardy region Resolution XI/1046 which describes methods
for the systematic research and critical analysis of the litera-
ture sources and the drawing up of an HTA report.
Results We reviewed 18 articles to analyse the benefits in
terms of more reliable statistical evidence and cost

effectiveness. BIS reduced the risk of intraoperative awareness
in high risk patients by 80% (OR=0.24, 95% CI 0.12, 0.48).
Furthermore, BIS reduced discharge time from postanaesthesia
care units by about 23 mins (95% CI �31.01, �13.69;
I²=20%), postoperative nausea and vomiting by 12%, risk of
postoperative cognitive disorders at 3 months after extubation
by 3% (95% CI �0.05, �0.00; I²=52%) and risk of postop-
erative delirium by 6% (95% CI �0.10, �0.03; I²=11%).
Conclusion and relevance BIS guided monitoring reduced the
risk of intraoperative awareness in high risk patients under
intravenous general anaesthesia. Furthermore, BIS was effective
in reducing consumption of anaesthetic agents, time to dis-
charge from postanaesthesia care units and postoperative
adverse events. It remains to be clarified whether BIS technol-
ogy is cost effective, considering the low prevalence of intrao-
perative awareness, and whether it represents a real benefit in
perioperative and postoperative preventable adverse events.
The costs of preventable adverse events should be evaluated at
a single healthcare facility, considering the long term benefits.
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Background and importance Sustainability in the era of person-
alised medicine represents one the major problems because of
the possible limited access to innovative therapies. Since 2003,
the Agenzia Italiana del Farmaco (AIFA), along with pharma
industries, has established an innovative and unique pro-
gramme, ‘Fondo 5%’,1 to deliver innovative and highly expen-
sive therapies to patients with rare diseases after their
approval by the EMA but before AIFA authorisation and reim-
bursement for the specific indication. A joint evaluation by
physicians and clinical pharmacists, based on the scientific lit-
erature, clinical reports, treatment plan and cost estimate anal-
ysis, produces a patient specific request for a peculiar drug
not otherwise available through conventional channels. AIFA is
responsible for the scientific evaluation, and final authorisation
or rejection. Once the treatment plan has received AIFA offi-
cial approval, the clinician is authorised to administer the
therapy whose cost will be subsequently refunded by the
AIFA.2

Aim and objectives To describe the Italian method in order to
improve the availability of the best innovative therapies, con-
sidering sustainability of the national health system.
Material and methods Collection and processing of drug
requests for Fondo 5% and analysis of the clinical and eco-
nomic impact.
Results From August 2018 to September 2019, 24 treatments
were authorised by AIFA: 20 (83%) in the adult and paediat-
ric haematological area (venetoclax for acute myeloid leukae-
mia/mantle cell lymphoma, eltrombopag for pure red cell
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aplasia, pembrolizumab for Hodgkin lymphoma/non-Hodgkin
lymphoma, ruxolitinib for myeloproliferative neoplasm BCR/
JAK2-rearranged, blinatumomab for acute lymphoblastic leu-
kaemia, ruxolitinib for graft versus host disease); 3 requests
(12%) came from the oncological/gynaecological area (trabecte-
dina for tube ovarian carcinoma and serous ovarian adenocar-
cinoma) and 1 (5%) from the ophthalmology area
(cenegermin for neurotrophic keratitis). Eight of 24 authorised
patients (33%) are still receiving treatment and 16 (67%) have
completed their treatment programme. Of note, 16/23 (70%)
oncologic patients had a disease response; moreover, 4/9
(44%) high risk acute leukaemia patients have undergone
bone marrow transplant. The total cost of the authorised
treatments was about C¼ 700 000, of which C¼ 142 000 was
already credited back to the hospital.
Conclusion and relevance These results demonstrate that Fondo
5% represents a scientific based method guaranteeing access to
highly expensive therapeutic programmes, impacting on patient
survival, without affecting the cost effectiveness balance and
sustainability of the national health system.
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Background and importance Hospital management of drugs is
a complicated task and it is necessary to take into account dif-
ferent factors, such as average consumption, seasonal varia-
tions, cost, physical space available for storage and therapeutic
innovations. Currently, this task is hampered by the numerous
supply issues (SI) that in many cases affect regularly used
drugs. These problems can lead to shortages and produce lack
of effectiveness of treatments, compromise patient safety and
increase treatment costs.
Aim and objectives To analyse non-oncohaematologic SI and
their impact on the management of drugs in the pharmacy
service of a hospital.
Material and methods This was a prospective study to evalu-
ate SI between June and November 2018 The variables col-
lected were: start and end dates of SI, ATC code and if the
drugs were considered essential according to the WHO, if
they produced shortages, if SI had alternatives (same dose
and same route of administration) and if the SI was regis-
tered on the official website of the Spanish Government
(AEMPS) when detected. An economic analysis of SI was
made with all the data registered in an Excel sheet. SI were
evaluated if they caused any inconvenience to the pharmacy
service (drug restriction, management and preparation
difficulties).
Results There were 76 SI affecting 74 drugs. The average
duration was 64 days (range 2–224) and 53% of the affected
drugs were considered essential according to the WHO. Most
affected ATC groups were: J (22%), C (16%), B (12%), N
(12%), H (8%), V (7%), A (5%), G (5%), D (4%), S (4%) L

(3%), P (1%) and R (1%); in 29% there was a stock short-
age, 60% of SI had an alternative and 47% of SI were not
registered on AEMPS.
The total additional cost of supply problems was 52.054,04

C¼ and 38% of SI were inconvenient for the pharmacy
service.
Conclusion and relevance Considering that most of the supply
problems involved essential drugs, these problems can compro-
mise the quality of healthcare and patient safety. The J group
was the most affected group which could result in an increase
in antibiotic resistance if it increased the consumption of
broad spectrum antibiotics. AEMPS must improve SI informa-
tion. Shortages usually increase treatment costs.
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Background and importance Initially, the aim of centralisation
of the management of antiblastic drugs was for the quality of
preparations, workers’ protection, patient safety and reduction
of the risks associated with environmental contamination. In
recent years, optimisation of hospital processes has become
more relevant. In 2017, a new time slot model for the deliv-
ery of cancer therapies was introduced in the galenic prepara-
tion laboratory. This type of model consists of time slots
defined on the basis of fixed criteria.
Aim and objectives The aim was to optimise the management
of anticancer drugs.
Material and methods A pharmacoeconomic analysis was car-
ried out on anticancer therapies administered in two oncology
departments, one of which was located 20 km from the prep-
aration site. Various parameters were taken into consideration:
costs and chemical–physical stability of the drugs, average
number of daily dosing and duration of dosing. According to
these parameters, five time slots were identified for the oncol-
ogy on site (8.00, 9.30, 10.00, 12.00 and 14.00) and three
time slots for the off-site (14.00 on the previous day, 10.00
and 11.00). High cost therapies can only be set up on the
same day for reasons of economic sustainability and to avoid
waste.
Results For the time slot 8.00 on site and 14.00 off-site the
following were chosen: low cost drugs, with good chemical–
physical stability, long term administration, with a maximum
of six therapies on site and four off-site. These therapies are
set up the day before administration.
Time slot 9.30 on site and 10.00 off site: preferably

medium and high cost drugs, long term, with a maximum of
three therapies on site and eight off site.
Time slot 10 on site: medium and high cost drugs, medium

or long term, with a maximum of six therapies.
Time slot 12.00 on site and 11.00 off site: medium and

high cost drugs, medium or short term, for patients who
cannot undergo tests and medical examination the previous
day.
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Time slot 14.00 on site: medium and high cost drugs,
short term, for patients who cannot undergo tests and medical
examination the previous day.
Conclusion and relevance The introduction of a time slot
model has led to advantages such as optimisation of time
delivery, reduction of waiting times for patients, better com-
munication and improvement in the occupancy rate of chairs
in the day hospital.
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Background and importance The 4 year postgraduate Hospital
Pharmacy Specialisation Course (HPSC) is a mandatory
requirement to become a hospital pharmacist in the national
healthcare system in Italy. Despite different laws that have
been enforced to create homogeneous national training, a
diversified situation still occurs and no Ministry of Health
contracts exist for hospital pharmacy interns. After complet-
ing the HPSC, subjects with a hospital pharmacy diploma
have to pass single hospital public examinations in order to
obtain a contract with the national healthcare system. There-
fore, securing a permanent contract (PC) as a hospital phar-
macist (HP) in Italy is a long process which is not always
straightforward.
Aim and objectives The objective of the study was to describe
the current situation of HPs aged <45 years in Italy after the
HPSC.
Material and methods A cross sectional, descriptive survey of
HPs aged <45 years was conducted in Italy (August to Sep-
tember 2019); data were collected through a 31 point Survey-
Monkey based questionnaire sent to national society members
via email.
Results A 44% response rate was achieved (298/682): 56%
aged 35–45 years, 61% with HPSC >3 years ago. During
HPSC: 42% had no retribution; 56% obtained a scholarship
from the university or hospital; and 2% worked in community
pharmacies. Fifty-eight per cent had a PC, 38% a temporary
contract (TC) and 4% did not work in a hospital pharmacy.
Only 19% of HPs with a PC obtained their specialisation <3
years ago while 34% of HPs with a TC obtained their special-
isation >3 years ago; 54% declared that TCs influenced nega-
tively on job satisfaction. HPs with a PC were more satisfied
with their professional expectations compared with HPs with
TCs (56% vs 40%) while the former agreed more that their
responsibilities were proportionate to their role compared with
the latter (56% vs 42%). However, HPs with a PC were
more stressed compared with HPs with a TC (74% vs 66%),
and 30% of HPs with a TC were dissatisfied compared with
HPs with a PC (13%).
Conclusion and relevance The results of this survey showed
that PCs for HPs should not be taken for granted. The sam-
ple demonstrated that TCs and lower retribution were

associated with dissatisfaction in HPs and therefore efforts
should be made to programme the need for HPs in the
national healthcare system.
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Section 2: Selection, Procurement and
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2SPD-001 IMPLEMENTATION OF HOME DELIVERY AND
TELEPHARMACY SYSTEMS IN A THIRD LEVEL
HOSPITAL
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Background and importance Our hospital catchment area is
mainly formed of several villages. For patients suffering path-
ologies that decrease their autonomy, such as multiple sclero-
sis, going to their hospital pharmacy can be a stressful activity.
Given the increasing number of patients, we decided to design
a new delivery system but keeping all of the benefits of phar-
maceutical care.
Aim and objectives Our main purpose was to design a home
delivery system (HDS) and a telepharmacy system (TS). Our
secondary objective was to establish what happened to
patients, evaluating patient acceptance, time saved and kilo-
metres avoided.
Material and methods We designed the new pathway, HDS
and TS, and also a 9 months observational retrospective study
(December 2018 to September 2019). A monthly–bimonthly
HDS and TS was proposed to patients attending the outpa-
tient service, prioritising patients with low autonomy. One of
the requirements for patients to access the HDS was to pro-
vide their consent to code personal data, such as their address
and telephone number.
To ensure HDS, patients were advised by telephone 3–5

days before the next delivery. During the call, a pharmacist
also interviewed the patient, to asses adherence, asking how
the treatment was going and looking for any adverse reac-
tions. Electronic medical records were consulted to obtain var-
iables. For evaluation of the time and distance saved by the
pathway, we estimated the distance between the patients´
homes and the hospital in minutes and kilometres using Goo-
gle Maps.
Results The new pathway commenced in December 2018
and 9 months later 135 patients were included in the HDS
and TS, 73 women (54%), with a median age of 56±15
years. A total of 420 deliveries took place (on average 3.1
deliveries/patient). No patient rejected the programme once
included. HDS and TS saved 67.8 min (41–97.6) and 69.3
km (47.5–88,2) for each patient per dispensation on
average.
Conclusion and relevance The implementation of the new
pathway was well accepted by patients and saved a lot of
time and kilometres per dispensation. For people who find it
difficult to move due to their illness, HDS and TS can have a
huge impact on their quality of life.

Abstracts

EJHP 2020;27(Suppl 1):A1–A232 A9



REFERENCES AND/OR ACKNOWLEDGEMENTS
No conflict of interest.

2SPD-002 IMPROVEMENT IN AN ANTIMICROBIAL STEWARDSHIP
PROGRAMME AFTER IMPLEMENTING A SCREENING
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Background and importance The implementation of an antimi-
crobial stewardship programme (AMSP) is very important but
it has to be accompanied by personnel resources. It is there-
fore necessary to effectively use the time spent in the AMSP
reviewing only those treatments that can be improved.
Aim and objectives To implement a screening alert system
(SAS) that shows only those antibiotic treatments that could
be improved by meeting predefined conditions and to evaluate
the SAS.
Material and methods This was a quasi-experimental study.
Using the information available in the electronic health record
(EHR) and in the pharmacy and microbiology applications, we
developed a computer tool that analysed hundreds of situa-
tions under pre-established conditions. For one month, before
each AMSP team meeting, we recorded the total number of
patients and prescribed antibiotics in the hospital compared
with the number of treatments and patients that our system
proposed to review.
The main variable of our study was number of patients to

check before and after the tool. Secondary variables included
number of antibiotics to review.
For the statistical analysis, the paired t test was used to

determine if there were differences in the mean number of
patients reviewed before and after using the SAS.
The analyses were performed using SPSS/PC statistical pro-

gramme (V.24.0 for Windows, SPSS Inc, Chicago, Illinois,
USA).
Results Seven services were included in the study: vascular
surgery, cardiology, general surgery, geriatrics, internal medi-
cine, neurology and traumatology. The number of antibiotics
to review without the SAS in each AMSP team meeting was
21 (7–22) compared with 7 (3–9) when we used the SAS.
Mean differences were found for patients to theoretically
check before using the SAS (14±7 patients) compared with
those who were actually checked after using the tool (5±3
patients) (mean difference 9 (95% CI 5 to 12 patients);
p=0.000124).
Conclusion and relevance This software allows the collection
of information contained in different systems and displays
only the relevant one in an organised view for the user. Lim-
ited personnel resources make the development of screening
systems essential to optimise time and to prioritise which
treatments need to be reviewed.
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Background and importance Recently, the GEMINIS I and II
studies have demonstrated how lamivudine (3TC) with dolute-
gravir (DTG) bitherapy in naive patients is as effective as con-
ventional triple therapy after 48 weeks of follow-up.1

Aim and objectives To analyse the 5 year economic impact of
bitherapy treatment of HIV naive patients from the perspec-
tive of hospital management in a third level hospital
Material and methods A mathematical model in Excel format
was designed to estimate the difference in costs between
DTG/3TC bitherapy and the conventional regimens described
in the GESIDA guide2 for naive patients, with a 5 year
perspective:

. Dolutegravir/abacavir/lamivudine (DTG/ABC/3TC)

. Dolutegravir+emtricitabine/tenofovir alafenamide (DTG
+FTC/TAF)

. Raltegravir+emtricitabine/tenfovir alafenamide (RAL+FTC/
TAF)

The model was applied using an incidence of the disease
of 8.6 new cases per 100 000 inhabitants (epidemiological
surveillance information system of the government of Spain).
The budgetary impact on a reference hospital serving a refer-
ence population of 350 000 was estimated. The unit cost of
the drugs was obtained from the BOTplus database.
Results The cost per month of treatment for the different rec-
ommended regimens was: 1007.43C¼ for DTG+FTC/TAF,
1122.73C¼ for RAL+FTC/TAF, 863.00C¼ for DTG/ABC/3TC
and 637.74C¼ for 3TC+DTG bitherapy.
The introduction of bitherapy meant a saving compared

with other alternatives:

. 485C¼ patient/year compared with RAL+FTC/TAF and 634
366.92C¼ (43.2%) after 5 years of treatment.

. 370C¼ patient/year compared with DTG+FTC/TAF and 483
946.92C¼ (36.7%) after 5 years of treatment.

. 225.26C¼ patient/year compared with DTG+ABC/3TC
therapy and 294 640.08C¼ (26.1%) after 5 years of
treatment.

Conclusion and relevance HIV treatment continues to have a
high budgetary impact. The introduction of bitherapy (3TC/
DTG) in naive patients would mean a reduction in the direct
costs of treating this pathology, with a saving of up to 40%
compared with conventional therapies.
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2SPD-004 EFFICIENCY OF PRECISION DOSING WITH
INTRAVENOUS IMMUNOGLOBULINS IN PATIENTS
WITH HAEMATOLOGICAL MALIGNANCIES
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MP Briceño-Casado. Hospital Universitario Puerto Real, Servicio De Farmacia, Cadiz, Spain
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Background and importance Intravenous immunoglobulin
(IVIG) therapy is relatively expensive and requires careful use.
IVIG dosing is based on actual body weight (ABW) but it is
mainly distributed in the extracellular and intravascular space
and minimally in body fat. This would allow adjusting the
dose by ideal body weight (IBW) or adjusted body weight
(AdjBW), reducing the dose per patient.
Aim and objectives The objective of this study was to describe
the efficiency of precision dosing (PD) compared with ABW
dosing in the initial dose of IVIG in patients with haematolog-
ical malignancies.
Material and methods This was a retrospective descriptive
study from May 2008 to September 2019. Patients with hae-
matological malignancies who had received at least one dose
of IVIG were included. Exclusion criteria were: <18 years of
age and absence of anthropometric and/or clinical data. PD
was defined as the use of IBW (Devine formula in men and
Robinson formula in women) for dose calculation except: (1)
ABW <IBW, dosing with ABW, (2) body mass index (BMI)
�30 kg/m2 or ABW �20% IBW, dosing based on AdjBW
(AdjBW=IBW+0.5×(ABW�IBW)). Variables from the elec-
tronic medical record and records of the hospital pharmacy
service were sex, age, ABW, haematological pathology and ini-
tial dose of IVIG. Efficiency was determined by the difference
(in grams) between the initial mean dose (DMI) per ABW ver-
sus PD and the percentage cost difference.
Results Of 88 initial patients who met the inclusion criteria,
39 were excluded. The remaining 49 patients, 22 men and 27
women, had a mean age of 60±18 years, mean ABW of 74
±17 kg and mean BMI of 28±5 kg/m2. The results are sum-
marised in table 1.

Conclusion and relevance In our population, the use of PD
lowered consumption (in grams) compared with AWB. This
dosing strategy can be an efficient and easy measure to imple-
ment for routine IVIG prescriptions.
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Background and importance Osimertinib improves progression
free survival (PFS) in previously untreated patients with EGFR
mutated non-small cell lung cancer (NSCLC). However, its
profitability has not been established in a third level hospital.
Aim and objectives The aim of the study was to evaluate the
cost effectiveness of osimertinib in patients with mutated
EFGR NSCLC compared with other tyrosine kinase inhibitors
(TKIs).
Material and methods This was a cost effectiveness study of
osimertinib in patients with EFGR mutated NSCLC in a third
level hospital over a period of 1 year of treatment (1 January
2018 to 12 January 2019). The protocol of the hospital was
reviewed to include all therapeutic alternatives: afatinib, gefiti-
nib and erlotinib.
The main variable of the study was the incremental cost

effectiveness ratio (ICER) of osimertinib compared with other
TKIs. Secondary variables included: cost of treatment per
month (C¼ ), efficacy (life months gained), total cost of treat-
ment (C¼ ) and incremental cost of osimertinib compared with
other TKIs.
Results The incremental cost effectiveness ratios of osimertinib
compared with each TKI were:

. Osimertinib versus erlotinib: C¼ 6896/month of PFS.

. Osimertinib versus gefitinib: C¼ 7931/month of PFS.

. Osimertinib versus afatinib: C¼ 7067/month of PFS.

Conclusion and relevance At the current commercialised price,
firstline osimertinib therapy in patients with EGFR mutant
NSCLC would mean an incremental cost of C¼ 7455±C¼ 439
per month of PFS gained compared with other TKIs. If we
consider a year of treatment, the incremental cost of osimerti-
nib would be an additional C¼ 74547±4388. The reduction in
cost of osimertinib would significantly improve its cost effec-
tiveness profile. The main limitation of this study was that the
cost of the complete treatment was calculated using the drug’s
PVL.
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Abstract 2SPD-004 Table 1

Haematological

malignancies

No of

patients

DMI (g) Mean

PD (g)

DMI vs PD

difference (g)

DMI vs PD cost

difference (%)

Immunodeficiency 38 32±9 25±5 7±11 17±23

Autoimmune

haemolytic

anaemia

1 22 17 5 23

Idiopathic

thrombocytopenic

purpura

10 33±11 28±4 5±13 7±35

Total 49 32±10 26±5 6±11 15±26

Abstract 2SPD-005 Table 1

Osimertinib Erlotinib Gefitinib Afatinib

Dosage (mg/24 hours) 80 150 250 40

Cost of treatment/month (C¼ ) 4313 2045 1227 1964

Total cost of treatment (C¼ ) 81 516* 22 904** 12 515* 20 033 *

Incremental cost of osimertinib

compared with other TKIs (C¼ )

Reference

drug

D58 612 69 001 D61 483

Effectiveness (progression free

survival) (months)

18.9† 10.4†† 10.2† 10.2†

*PFS FLAURA study; **PFS EURTAC study; †FLAURA study; ††EURTAC study.
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2SPD-006 ASSESSMENT OF REGORAFENIB, RAMUCIRUMAB AND
CABOZANTINIB AS SECONDLINE THERAPY IN
HEPATOCARCINOMA AND ALFA-FETOPROTEIN VALUE
�400 NG/ML

M Camean-Castillo*, S Fenix-Caballero, FJ Salmeron-Navas, M Dominguez-Cantero,
JM Borrero-Rubio. Hospital Universitario Puerto Real, Pharmacy, Puerto Real, Spain
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Background and importance Regorafenib, ramucirumab and
cabozantinib are used as secondline therapy in patients with
hepatocarcinoma and alfa-fetoprotein value �400 ng/mL
(HCC-AP �400). There are no direct comparisons among
them.
Aim and objectives To establish whether regorafenib, ramuciru-
mab and cabozantinib are equivalent therapeutic alternatives
(ATE) in the secondline treatment of HCC-AP �400 through
an indirect treatment comparison (ITC) using a common
comparator.
Material and methods A search was conducted to identify
phase III clinical trials with similar populations (secondline
treatment of HCC-AP �400), duration and endpoints. If
more than one study of the same drug was found, the
results were combined in a meta-analysis (Joaquim Primo
calculator). ITC was made according to Bucher’s method.
The variable selected to determine clinical equivalence was
overall survival (OS). Delta value (Δ), maximum acceptable
difference as a clinical criterion of non-inferiority, was set
at 0.750 (and its inverse, 1.33), the value used in trials to
calculate sample size. To establish positioning, the criteria of
the ATE guide were applied. If 95% CI deviated from the
delta margin, this probability was calculated using the
Shakespeare method.
Results Four clinical trials were found, ramucirumab (n=2),
regorafenib (n=1) and cabozantinib (n=1). Limitations found:
included population (only patients with alpha-fetoprotein
�400 ng/mL versus all patients, then subgroup data were used
for ITC) and previous therapy as firstline (only sorafenib vs
other treatments allowed, in small percentages). Ramucirumab
trials were pooled, resulting in HR 0.71 (95% CI 0.58 to
0.86). The results of the ITC are shown in table 1.

According to the ATE guide, there was a likely clinical
equivalence. The probability that the result exceeded the delta
margin above and below was, respectively, 12.45% and 5.76%
for cabozantinib–regorafenib, 9.57% and 3.71% for ramuciru-
mab–regorafenib, and 5% and 4.86% for ramucirumab–
cabozantinib.
Conclusion and relevance The ITC showed no statistically sig-
nificant differences in OS among the drugs. The 95% CI
showed a certain grade of uncertainty, exceeding the equiva-
lence margin. According to the ATE guide, there was clinical
equivalence among the drugs due to the small percentage of
95% CI outside the equivalence margin.
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Background and importance For several years, healthcare facili-
ties have noted an increase in out of supply medicines, includ-
ing those in the oncology field.
Aim and objectives The aim of this study was to establish
which chemotherapy injectable medicines were out of supply
and determine the impact on patients.
Material and methods We took a census of chemotherapy
injectable medicines out of supply between January and Sep-
tember 2019 from an Excel database indexing out of supply
medicines, updated with information from laboratories or the
national agency for medicines and healthcare product safety.
Then, using patient files from Chimio and Easily software, we
determined the patients affected by these out of supply
medicines.
Results Three chemotherapeutic pharmaceutical specialities
were identified as being out of supply in 2019: bleomycin,
mitomycin (Ametycine) and docetaxel (Taxotere). Of the 285
patients treated by injectable chemotherapy in our healthcare
facility, 7 were affected by these out of supply medicines and
1 patient was affected by 2 out of supply medicines.
For bleomycin, two patients with ovarian cancer did not

have an alternative. For mitomycin, the treatment of two
patients with bladder cancer had been delayed for 7 days and
one patient with anorectal squamous cell carcinoma (SCC)
had to change his protocol. For docetaxel, two patients (one
with prostate cancer and one with anorectal SCC) did not
have an alternative and one patient with prostate cancer had
to change his protocol.
Conclusion and relevance The out of supply of chemotherapy
injectable medicines requires patients to adapt to the treatment
when the treatment should adapt to the patient. The out of
supply medicines lead to loss of hope for patients, even if it
is hard to quantify. One of the consequences is that we have
to explain to patients why the treatment is different from the
one initially planned and sometimes it can be difficult to reas-
sure them. We can ask the question if there will be a decline
in the quality of care of certain cancers in the coming years
facing more and more regular out of supply medicines, some-
times with no alternative for the patient.
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ETANERCEPT BIOSIMILAR USE AFTER 10 MONTHS
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Background and importance In order to ensure the sustainabil-
ity of the French healthcare system, the government launched

Abstract 2SPD-006 Table 1

Reference OS (HR (95% CI))

Cabozantinib–regorafenib 1.044 (0.692 to 1.576)

Ramucirumab–regorafenib 1.044 (0.726 to 1.501)

Ramucirumab–cabozantinib 1 (0.712 to 1.405)
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two incentives to increase biosimilar use in August 2018,
within the framework of the social security funding law. The
first redirected 20% of the price difference between the refer-
ence product and its biosimilar to the hospital, for every bio-
similar prescription from the hospital, and provided it in retail
pharmacies. The second (called article 51) was an experiment
where 40 hospitals were selected after a call for a proposal.
The clinical units of these 40 hospitals received 30% of the
price difference between the reference product and its biosimi-
lar for every biosimilar prescription from the hospital.
Aim and objectives The aim of this study was to compare the
efficacy of both incentives 10 months after implementation in
October 2018.
Material and methods IQVIA Xponent data were used to eval-
uate public hospital prescriptions of etanercept. These are
based on 14 000 retail pharmacy panels (60% of the French
retail pharmacies) and allows observation of the number of
boxes delivered in retail pharmacies linked to the initial hospi-
tal prescription. Data from the 40 hospitals selected in the
experiment were compared with hospitals not in the experi-
ment. We assessed savings that could be made if the experi-
ment was extended to every hospital after 10 months
Results In July 2019, the average use of etanercept biosimilar
reached 44.2% (+19.5 points compared with October 2018)
in the 40 hospitals selected in the experiment whereas it
increased by 10.5 points in the other hospitals. After 10
months of the experiment, there was a difference of 12.3
points between the groups. The government expected to reach
a difference of 15 points to prove the efficacy of this measure
after 3 years. The 40 selected hospitals represent about 46%
of potential etanercept prescriptions. If all hospitals reach
44.2% biosimilar use, the savings could be doubled, from
650kC¼ to 1.4MC¼ .
Conclusion and relevance The first results of this experiment
show that incentives to prescribe etanercept biosimilars seem
to have an impact on biosimilar use in France.
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2SPD-009 COST MINIMISATION STUDY OF THE BIOLOGICAL
TREATMENT OF INFLAMMATORY BOWEL DISEASE:
USTEKINUMAB VERSUS VEDOLIZUMAB
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Background and importance Therapy for inflammatory bowel
disease (IBD) has included ustekinumab and vedolizumab in
cases where antitumour necrosis factor-alpha (TNFa) drugs or
conventional therapy has failed. Currently, both drugs consti-
tute a high economic impact at the hospital level.
Aim and objectives This was a cost minimisation analysis
between vedolizumab and ustekinumab in IBD to determine
the economic impact in a third level hospital.
Material and methods A 2 year, unicentre, retrospective study
(January 2017–December 2019) was carried out in all IBD
patients treated with vedolizumab and ustekinumab. The

following variables were collected: patient weight, type of
treatment and cost from the start of biological therapy.
The price of each drug was obtained from official data

from the computer programme BOTPlus. The cost of each
treatment was estimated taking into account: the posological
regimen described in the technical data sheet, costs derived
from the day hospital and costs related to dispensing of the
drug in the ambulatory pharmacy service of the centre. To
carry out the study, both therapies were considered equivalent
in terms of efficacy.
Results The cost of treatment per year with vedolizumab was
13 765.05C¼ patient/year. The cost of treatment with ustekinu-
mab was variable, depending on patient weight: 16 086.78C¼
patient/year in patients <55 kg (savings of 14.5% compared
with vedolizumab), 17 868.87C¼ patient/year in patients 55–85
kg (savings of 23%) and 19 650.96C¼ /patient/year in patients
>85 kg (savings of 30%).
A total of 63 patients were treated with ustekinumab and

vedolizumab in our hospital during the study and 34.9%
received ustekinumab (n=22). Of these, 36.4% (n=8) weighed
<55 kg, 59.1% (n=13) 55–85 kg and 9.1% (n=2) >85 kg.
The total expenditure for ustekinumab on IBD during the
study period was 388 911.39C¼ . Application of the pharma-
coeconomic model described in the present work, in our pop-
ulation, would have meant a saving of 76 814.24C¼ .
Conclusion and relevance The results of this study show that
vedolizumab is the most efficient alternative in all scenarios,
with savings of up to 30% over the use of ustekinumab. Fur-
ther cost effectiveness studies are necessary to corroborate the
validity of these results.
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1M Rodriguez Reyes, 2F Bossacoma Busquets*, 3M Sanchez Celma, 3J Arrojo Suarez,
3A Comes Escoda, 3C Latre Gorbe, 4E Iglesias Jimenez, 4J Anton Lopez. 1Hospital Clinic
Barcelona, Pharmacy, Barcelona, Spain; 2Hospital Sant Joan De Déu/Fundació Salut
Empordà, Pharmacy, Esplugues De Llobregat, Spain; 3Hospital Sant Joan De Déu, Pharmacy,
Esplugues De Llobregat, Spain; 4Hospital Sant Joan De Déu, Paediatrics, Esplugues De
Llobregat, Spain

10.1136/ejhpharm-2020-eahpconf.29

Background and importance Tocilizumab is a humanised anti-
interleukin-6 receptor monoclonal antibody. Intravenous tocili-
zumab is approved for use in children aged 2 years or older
with polyarticular juvenile idiopathic arthritis (PJIA). Recently,
subcutaneous tocilizumab was labelled for the same indication,
demonstrating efficacy with a similar safety profile as intrave-
nous administration.
Aim and objectives The aim of this study was to analyse treat-
ment costs of subcutaneous tocilizumab (SC-T) versus intrave-
nous tocilizumab (IV-T) in children with PJIA.
Material and methods This was a cross sectional study in a
paediatric teaching hospital including all children with PJIA
treated with intravenous tocilizumab. Variables collected were:
sex, age, weight, posology of IV-T and consumption of vials
and monthly cost associated with the use of IV-T. We analysed
the potential cost savings if SC-T was used instead of IV-T.
Costs were calculated using public prices provided by the
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health system (349.0C¼ /vial of 200 mg, 244.3C¼ /vial of 80 mg
and 139.6C¼ /subcutaneous syringe of 162 mg). The monthly
dose of IV-T is 8 mg/kg for patients weighing >30 kg and 10
mg/kg for patients weighing £30 kg. The dose of SC-T is 162
mg every 2 weeks in patients weighing >30 kg, and 162 mg
every 3 weeks in patients weighing £30 kg.
Results Twenty patients were included: 18/20 were female,
median age was 12.5 years (IQR 9.5–14.5 years) and median
weight was 42.7 kg (IQR 36.4–53.5 kg). In our sample there
were no patients weighing <20 kg but it should be noted
that in these patients, SC-T was more expensive than IV-T.
Table 1 shows the monthly cost of treatment with intrave-

nous and subcutaneous tocilizumab:

Monthly savings in exclusively using SC-T was C¼ 4205.45
(median monthly saving per patient C¼ 210.27), which repre-
sents a decrease of 30.9% in cost.
Conclusion and relevance The use of subcutaneous tocilizumab
in PJIA could represent a considerable saving. Furthermore,
subcutaneous administration reduces the treatment burden for
patients, self-administration results in fewer absences from
school as well as improved resource utilisation at the treat-
ment facility.
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Background and importance Biosimilars offer substantial savings
to healthcare systems. In Ireland, however, prescriber hesitance
remains an obstacle to their introduction.
In June 2013, biosimilar infliximab was licensed by the

EMA. Despite being one of the first European countries with
commercial availability, penetration of the Irish market was
only 25% in April 2018.
In a Dublin acute hospital, a novel system for infliximab

reimbursement exists across the primary and secondary care
interface. This presented further challenges to implementing a
biosimilar switch programme due to the lack of perceivable
incentives for key stakeholders.
Aim and objectives This descriptive review outlines the devel-
opment of a trans-interface gain sharing (TIGS) programme
catalysing the introduction of biosimilar infliximab in an Irish
acute hospital.
Material and methods Trans-interface engagement with key
stakeholders began in 2017. Within the acute hospital,

multiple impediments to biosimilar adoption were identified.
In September 2018, the parameters of the TIGS programme
were finalised, projecting cost saving for primary care and cre-
ating an income stream for secondary care, to be used for
service development and enhancement. Achievement of pro-
curement savings was the primary outcome of this study, with
the impact of income generation within the acute hospital as
secondary outcomes.
Results Within 12 months of commencing the TIGS pro-
gramme, the percentage of patients on biosimilar infliximab
increased from 25% to 95%.
Despite a 3.5% increase in infliximab usage, the procure-

ment cost decreased by 45.4% (projected full year saving for
2019 of C¼ 859 372). To stimulate rapid uptake, the TIGS
programme apportioned 80% of the savings to the acute hos-
pital for at least the first 2 years.
These savings were invested in pharmacy and rheumatology

frontline services and provided the budgetary headroom to
support increased access to alternative biologic therapies in
gastroenterology (51.6% growth in access to vedolizumab).
Conclusion and relevance In its first year, the TIGS pro-
gramme stimulated successful introduction of biosimilar inflixi-
mab with projected procurement savings of almost C¼ 1m. The
front loading of savings to frontline services will continue for
a further 12–18 months, with recalibration of the gain share
arrangement in 2021.
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Background and importance Therapeutic growth in the arsenal
of drugs for the treatment of severe asthma (SA) with similar
efficacy profiles, safety and mechanisms of action requires
multidisciplinary treatment protocols to maintain the sustain-
ability of the health systems. The last therapeutic positioning
report, published in January 2019, found that the choice
between benralizumab, reslizumab or mepolizumab in patients
with SA and eosinophilia should be based on efficiency
criteria.
In addition, when SA is mediated by IgE and eosinophilia,

the patient would also be a candidate for omalizumab.
Aim and objectives To analyse the annual expenditure in our
hospital for the treatment of SA with omalizumab and esti-
mate the potential savings that could be generated by applying
a multidisciplinary treatment protocol, choosing the most effi-
cient alternative.
Material and methods This was a retrospective unicentric study
of 1 year (January–December 2018) in which all patients
treated with omalizumab by the pneumology department were
analysed. All patients with SA were treated with omalizumab.
For the economic analysis, only patients with IgE mediated

SA and eosinophilia >300 cells/mL were considered.

Abstract 2SPD-010 Table 1

Intravenous tocilizumab Subcutaneous tocilizumab

Total monthly cost (C¼ ) 13 611.00 9 405.55

Median (IQR) monthly cost

per patient (C¼ )

628.20 (628.20–767.80) 488.60 (488.60–488.60)
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The estimated annual cost was calculated based on the dos-
age of omalizumab and compared with the estimated annual
cost applying the protocol, which indicated that for treatment
of IgE mediated SA and eosinophilia >300 cells/mL, the drug
used would be selected according to efficiency criteria.
The variables collected were weight, dosage and level of

IgE and eosinophils at the start of treatment. The SAP appli-
cation was used for data extraction. Costs were calculated
from the sales price of the laboratory (PVL) applying the
Spanish Royal Decree discount (�7.5%) and the discount
offered to the hospital.
Results A total of 65 patients were analysed, 71% (46) of
whom met the criteria for IgE mediated SA and eosinophilia
>300 cells/mL.
Median patient weight was 74.5 kg (45–120), median IgE

was 219.5 IU/mL (46–1500) and median eosinophils were 630
cells/mL (310–1783).
The estimated annual cost according to the dosage for

omalizumab was 582 541.95C¼ while the cost applying the
treatment protocol by efficiency criteria was 384 945.81C¼ , an
annual saving of 197 596.14C¼ .
Conclusion and relevance Multidisciplinary protocols allow
strengthening of partnerships between hospital departments,
improve best health outcomes and maintain economic
sustainability.
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Background and importance One of the hospital pharmacist’s
main tasks is to optimise the inventory management of phar-
maceutical products to keep costs under control in the supply
chain and guarantee a minimal storage cost. A number of
tools exist to allow the categorisation of products to be man-
aged in order to focus on those considered most strategic.
Aim and objectives To use the ABC analysis method to opti-
mise the economic management of common medical device
stocks at the pharmacy level of our hospital and the impor-
tance criteria set in the value of annual consumption.
Material and methods On an Excel board, we calculated the
accumulated stock value, accumulated value rate, rank and
rank percentage of each medical device intended for common
use. This made it possible to draw the cumulative value per-
centage curve according to the percentage of rank and the
‘Pareto histogram’.
Results A total of 234 references were analysed, the total
amount of which was 774 888.36C¼ . We distinguished three
categories of products:

1. ‘Category A’: representing 85% of the total value of the stock
and 20% of the total number of items. It included articles
such as universal kits, sterile gloves or infusers. According to

our criteria of importance, this group of articles was
considered the most important.

2. ‘Category B’: the items represented about 12% of the total
value of stock and 30% of the total number of items,
including products such as penis cases or plaster strips.

3. ‘Category C’: the items represented 2% of the total value of
stock and more than 50% of the total number of items, such
as the case of Guedel cannulas or Y fittings.

Conclusion and relevance The data collected confirmed Pareto’s
law, according to which 20% of the products stored represent
80% of the value of the stock. This allows better efficiency in
decision making and the implementation of actions adapted
for each category, such as reducing the value of stocks and
the cost of storage, to adapt the ordering method and fix the
number of permanent inventories to be made.
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Background and importance Most decisions made in clinical
practice are based on the results of published clinical trials
(CT). A widely used tool for the evaluation of the methodo-
logical quality of publications of randomised clinical trials
(RCTs) are the guidelines of the CONSORT 2010 declaration.
These guides are a checklist of 25 items that allow the evalua-
tion of the publications of RCTs from the point of view of
transparency, design, abstract, flowchart of participants and
analysis of the results.
Aim and objectives The main objective was to evaluate the
methodological quality of all pivotal RCT publications of
orphan drugs authorised during 2018 in the European Union.
Material and methods The pivotal CT publications were found
in the ClinicalTrials.gov and PubMed databases. Methodologi-
cal quality was examined using the guidelines of the CON-
SORT 2010 statement on the publication of RCTs, assigning a
score of 0 or 1 to each of the sections that comprised it.
They were also evaluated following the CONSORT for
abstracts guidelines because many clinical decisions are made
based on the conclusions from these sections.
Results Of the 21 orphan drugs authorised in 2018, 24 pivo-
tal CT were located and 33% were not randomised. The pivo-
tal RCTs analysed complied with only 66.13% of the items in
the CONSORT guidelines, compared with 82% in high impact
journals; 60% of abstracts analysed fulfilled more than 70%
of the items in the CONSORT for abstracts declaration. Only
26.6% of the RCTs described the randomisation method
selected. Regarding masking, only 40% of the RCTs detailed
who remained blinded after performing the corresponding
interventions. As for access information to the complete proto-
col of the RCT, only 20% declared where it can be located.
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Conclusion and relevance The pivotal publications of RCTs of
orphan drugs met most of the items in the CONSORT 2010
guidelines, particularly the abstracts. However, many pivotal
CT were not randomised and compliance with the guidelines
was not as high as that of other high impact journal publica-
tions. Therefore, more quality and transparency criteria should
be required in pivotal CT publications of orphan drugs, such
as randomisation, detailed masking and where to locate the
complete protocol.
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2SPD-015 COST OF STOCKOUT. A GROWING PROBLEM
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Hospital De Baza, Pharmacy Service, Granada, Spain
Background and importance In the past few years, medicines
stockout has become a main problem in hospital management
systems. To resolve this situation, different alternatives have to
be used, taking resources from other commercial laboratories
located in or out of the country through the health ministry.
This directly affects demand and price, and most times these
cannot be quantified.
Aim and objectives To quantify the cost of using other com-
mercial laboratories as an alternative to cover medicines stock-
out in a local hospital.
Material and methods A review of those medicines out of
stock during the period January 2016 and October 2019 was
made. In order to achieve this goal, the database of the Span-
ish Agency for Medicines and Health Products (CIMA), For-
eign Medicines database and the Andalusian Health System
purchases system (SIGLO) were used.
Results During the study period, the CIMA recorded 1044
notifications of stockout, of which 146 affected purchases in
the pharmacy service: 3 (2.05%) in 2016, 6 (4.11%) in 2017,
30 (20.55%) in 2018 and 107 (73.29%) in 2019, with 32
cases having a direct economic impact (15 by requesting for-
eign medicines and 17 by changing to an alternative).
The increase in cost due to ordering foreign medicines was

20 332.55C¼ while the increase produced due to a laboratory
change was 58 868.12C¼ for the 4 year period, representing
0.5% of the total amount of purchases during that period.
The drugs that had the greatest economic impact, due to

purchase from another national laboratory that was more
expensive, were piperacillin/tazobactam (37.24% of the total
cost increase), docetaxel (25.64%) and paclitaxel (17.16%). In
the case of purchases of foreign medicines, the drugs with the
greatest economic impact were intravenous levothyroxine
(34.77% of the total cost increase) and docetaxel (25.42%).
Conclusion and relevance Stockout is a growing problem in
our hospital management. Based on our study, this generates
an increase of 0.5% in our total purchases in a 4 year period.
Greater input from the competent authorities is mandatory to
avoid this problem.
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2SPD-016 FUTURE DISTRIBUTION MODELS FOR PAID
PHARMACEUTICALS: THE PATIENT’S PERSPECTIVE
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Background and importance In Denmark, some expensive
pharmaceuticals are given to patients for free by the hospital
(paid pharmaceuticals, PP). A total of 35 000 patients receive
PPs from the hospitals in the Central Denmark Region, either
by picking them up from the hospital ward or by shipment
from the hospital pharmacy. In the near future, the hospital
pharmacy will be required to handle all PP deliveries. To
ensure high quality and that patient needs are met, the distri-
bution model has been reworked.
Aim and objectives The objective was to identify patient needs
and preferred delivery model for the distribution of PPs.
Material and methods In an electronic questionnaire, patients
were asked to prioritise five predefined factors for distribution
of PPs. For example, “there is a maximum of 25 km to the
pickup spot” or “possibility for pick up at all hours” (it was
possible to prioritise more than one factor). Furthermore,
patients in the habit of picking up PPs at the hospital ward
(n=145) were asked to evaluate the importance of being able
to converse with a healthcare professional (HCP) when pick-
ing up the medication.
The questionnaire was distributed to patients from different

hospitals around the Central Denmark Region, receiving PPs.
Results A total of 190 patients responded to the questionnaire.
Of the five predefined factors, 47% prioritised “there is a
maximum of 25 km to the pickup spot” and 47% “I can pick
up PPs when going for a scheduled visit at the hospital
ward”; 40% choose “possibility for pickup at all hours”; and
26% choose “I can converse with a HCP when picking up
PPs” and “next of kin can pick up my PPs”.
Other factors, identified by the patients, were: “possibility

to park my car”, “home delivery”, “discretion” and “larger
quantity in each delivery”.
Asked specifically, 55% choose “important” or “sometimes

important” when asked the importance of speaking to a HCP;
35% could not imagine having such a conversation by phone.
Conclusion and relevance Distance to the pick up spot and
flexibility in the hours available for pick up were identified as
important factors for patients receiving PPs. These are impor-
tant findings and will be taken into account when decisions
are made on the future distribution model for PPs.
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Background and importance To prevent the introduction of fal-
sified medical products into the supply chain, on 9 February
2019, the directive 2011/62/EU was applied. This legislation
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has allowed the implementation of measures to ensure authen-
ticity and a high level of traceability, providing greater patient
safety.
Aim and objectives To assess the impact of the implementation
of the falsified medicines directive 6 months after introducing
the new legislation.
Material and methods Elaboration of a form (MS-Excel) with
the purpose of systematising the data was performed. Of all
products prescribed between 18 and 27 September 2019,
products not covered by the requirement of a unique identi-
fier code were excluded. The following parameters were ana-
lysed: presence of the unique identifier code, start time and
end of code scan, and appearance of problems with the scan-
ning procedure.
Results A total of 201 products were analysed. About 69% of
the products had a unique identifier code. Of the products
intended to be dispensed for outpatients, only 70% had a
unique identifier. After reading 10 935 packages, it was found
that, on average, reading of 12.9% of the products with a
unique identifier code had at least one scanning issue. The
average time for reading a unique identifier code was 9.5 s
(includes connecting the software, verifying the safety device,
positioning the packaging for the scan read and waiting for
scan read confirmation).
Conclusion and relevance Six months after introducing the
counterfeit medicines directive, about 31% of the products
received in the hospital pharmacy did not have a unique iden-
tifier code. This includes products for outpatients where scan-
ning at dispensing could be a relevant added value. Reading
time of the unique identifier code represents around 29 work-
ing hours in 8 working days, or 0.5 ETC (7 hour working
day). Implementation of this directive required investments in
software, material and human resources, and the internal
work procedures were also reorganised. Direct advantages for
patient care are not yet evident as the unique identifier is still
not fully implemented.
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Background and importance Drugs shortages are becoming a
public health issue. Public hospitals are meant to buy drugs
through purchasing groups which give relevant data on
shortages.
Aim and objectives Data from two hospitals of different sizes
and from different purchasing groups were compared to build
a regional view of shortages.
Material and methods A 4 years retrospective study was car-
ried out using data from a university hospital (3000 beds),
from its purchasing group and from a public neighbouring
hospital (1800 beds) of another purchasing group. Different
indicators were calculated: unavailability profile (shortage;
quota—quantitative or qualitative— limitation of delivery and

issues), median duration and availability rate of an alternative
drug. Data were then compared between the purchasing group
and the university hospital, and between the hospitals, using
the Student’s t test.
Results Between the purchasing group and the university hos-
pital, there were significant differences for each indicator
(p<0.0001). Regarding the hospitals, there were only signifi-
cant differences for the unavailability profile (p<0.0001) and
median duration (p=0.0405).
Conclusion and relevance The significant differences regarding
the unavailability profile may be due to the lack of common
definitions on shortages. The behaviour of the manufacturers
regarding the size of the hospital might be another reason as
the mediation duration was different between the hospitals.
Quotas were two times longer than regular shortages, but
they put more strain on teams and led to the consideration of
the ethical aspects of the dispensation.
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Background and importance Drugs shortages are becoming
more important. It is necessary to gather specific data in order
to mitigate the effects.
Aim and objectives Data from a national purchasing group
were analysed to build a national view of shortages and their
evolution regarding therapeutic area.
Material and methods A 4 year retrospective study (1 June
2014 to 31 May 2018) was undertaken using data from a
national purchasing group and consolidated with data from an
adherent hospital. Different indicators were calculated using
the anatomic, therapeutic and chemical (ATC) classification:
unavailability profiles (shortage; quota—quantitative or qualita-
tive—limitation of delivery; and issues), number of recur-
rences, median durations and unavailability rates (number of
shortages divided by number of drugs available in an ATC
class).
Results Each ATC class was studied (1305 drugs); 5 had the
most impact (table 1).
A peak occurred in 2017 for all classes, except V class. In

J class, there was a lack of penicillin combinations (seven
drugs) in the first quarter of 2017, and at the end of the

Abstract 2SPD-018 Table 1

Purchasing

group

University

hospital

Neighbouring

hospital

No of unavailable drugs (rate of

shortages; quotas; issues)

1016 (80.71%;

12.89%; 6.40%)

678 (80.38%;

18.88%; 0.74%)

620 (79.68%;

15.81%; 4.52%)

Median duration in weeks

(shortages; quotas; issues)

4.71 (4.57; 8.28;

4.42)

8 (6,29; 19,21;

5,57)

7.64 (6,54;

11,57; 20,14)

Presence of an alternative drug

(rate)

67.39% 33.19% 33.44%
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quarter there were shortages of third generation
cephalosporins.
Conclusion and relevance All classes were affected. Rippling
effects in J class may be assumed regarding the evolution of
drug shortages. That may lead to worse consequences, such as
antibiotic resistance or disruptions to patient care.
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Background and importance The incidence of medicine short-
ages (MS) has increased in the past few years, causing difficul-
ties for clinicians, patients and regulators. MS can occur for
many reasons, including manufacturing and quality problems,
regulatory issues and business decisions. The role of the phar-
macist is essential in their management.
Aim and objectives To analyse the MS that have affected the
outpatient clinic (OC) between January 2018 and September
2019, and to evaluate their economic impact and effect on
the daily work of a hospital pharmacist in a general hospital
(280 beds).
Material and methods A descriptive, observational and retro-
spective study was carried out analysing data between January
2018 and September 2019. Data were retrieved from official
notifications received by email, the Spanish Medicines Agency
(AEMPS) online platform and the Farmatools programme. Var-
iables collected were: drugs with shortage problems, medicines
available through the application for management of medicines
in special situations (AGMSE) of the AEMPS, MS emails
received, orders of foreign medicines and dispensations and
time dedicated to managing MS.
Results During the study period, 1162 emails about MS were
received and revised (average 55 per month). Forty-seven
drugs with shortage problems were available through AGMSE
as foreign medicines and 39 of them (83%), corresponding to
31 active substances, were managed from the OC: 92.3% of
drugs imported, 2.5% performed as magistral preparations and

5.1% dispensed from inpatient stock. A total of 122 medicine
orders were done, 6 per month, resulting in a total cost
increase of 7643.73C¼ .
According to Spanish law, foreign medicines must be pro-

vided by hospital pharmacies; therefore, 280 new outpatients
who usually collect their medication at the community phar-
macy attended the OC (a total of 739 dispensations, 35.19
per month).
The average time devoted to shortages in the OC was

10.13 hours per month, 5.15 hours for dispensation and phar-
maceutical care activity and 4.85 hours for executing orders,
and reception and administrative tasks.
Conclusion and relevance MS are time consuming and imply a
significant increase in the hospital pharmacist’s activity, mainly
focused on administrative responsibilities, adding new drugs in
formulary and planning for strategies to maintain the medica-
tion supply. Furthermore, this problem implies a higher num-
ber of patients attending the OC to collect their medication.
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Background and importance Drug shortages pose an enormous
challenge to healthcare systems globally. However, the data
available are limited, as there are 53 surveys in the literature
and only 54.7% (29) contain any information regarding the
prevalence of drug supply issues.
Aim and objectives Our aim was to develop a questionnaire
based on the available surveys and collect evidence of drug
shortages in Hungarian hospitals.
Material and methods With an extensive literature search
between 1 and 15 April 2019, we identified the relevant sur-
veys and questionnaires, and then developed a Hungarian ver-
sion with 45 questions categorised into 5 main sections: (1)
institutional data and demographics; (2) prevalence and back-
ground; (3) management of drug shortages; (4) information
sources; and (5) consequences of drug shortages. Data were
collected between 15 May and 30 June 2019, with an online
survey among hospital pharmacists.
Results A total of 42 hospital pharmacist completed the sur-
vey: 36 women and 6 men, mainly >36 years of age
(73.8%), from various institutions and scope of activities. We
found that 52.4% experienced drug shortages more than 10
times in the past 6 months. The top five ATC groups
included B (blood and blood forming organs (52.4%)), C (car-
diovascular system (50%)), L (antineoplastic and immunomo-
dulating agents (47.6%)), J (anti-infectives for systemic use
(38.1%)) and N (nervous system (38.1%)). Active pharmaceuti-
cal ingredients highlighted were immunoglobulins, digoxin,
sodium ferric gluconate, phytomenadione, idarubicin and
amoxicillin/clavulanic acid. Original and generic drugs, and
parenteral and oral dosage forms were equally affected.
According to 53.7% of participants, drug shortage situations
usually lasted for months. The main reasons noted were

Abstract 2SPD-019 Table 1

ATC class (No of

occurrence; rate)

N class

(278;

21.3%)

V class

(232;

17.8%)

Antimicrobial

agents J class

(246; 18.9%)

Oncology

L class

(159;

12.2%)

Haematology

B class (101;

7.7%)

Recurrence per

year (2014; 2015;

2016; 2017; 2018)

134 (14;

23; 27;

46; 24)

190 (2;

67; 85;

28; 8)

130 (13; 11;

24; 61; 21)

93 (19; 10;

11; 46; 7)

51 (2; 4; 10;

31; 4)

Rate of shortages;

quotas; issues

86.3%;

9%;

4.7%

97.8%;

0%;

2.2%

65.1%; 27.6%;

7.3%

83.7%;

13.2%;

3.1%

59.4%; 16.8%;

23.8%

Median duration

(weeks)

4.57 3.79 5.29 4.43 3.79

Rate of

unavailability (%)

9.2% 38.1% 17.7% 15.6% 8.4%
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manufacturing problems (66.7%), tendering processes (54.8%)
and raw material supply problems (52.4%). Serialisation was
also mentioned (16%) as a cause of drug shortages.
Conclusion and relevance This is the first time a drug shortage
survey focusing on Hungary has been completed. The data
and tendencies collected were mainly in accordance with
results of previous surveys and global tendencies. However, a
new finding is that drugs belonging to ATC group B were
affected the most by supply disruptions in Hungary. In addi-
tion, this is the first time that serialisation was linked with
drug shortages in a survey.
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Background and importance Medication shortages and unavail-
ability have become a growing worldwide issue because of
their possible clinical impact: reasons can be related to parallel
trading (drug unavailability) or lack of production (drug short-
ages). When they occur, identifying a similar drug may be
required or the drug is imported from abroad.
Aim and objectives The aim of the study was to perform an
analysis of drug shortages (DS) and drug unavailability (DU)
occurring at the centre from January 2018 to June 2019.
Material and methods The analysis included every DS and DU
for every drug included in the formulary from January 2018
to June 2019. Any drug request received by the pharmacy
during this time was analysed to determine DU and DS, and
the drugs involved. Classification of DU or DS was performed
through consultation on the DS list published by the Italian
Medicines Agency. The analysis was performed for three time
points: first semester 2018 (S1), second semester 2018 (S2)
and first semester 2019 (S3). Also, an analysis of the medica-
tion group involved over time was performed.
Results The analysis detected DU for 19 drugs included in the
formulary: S1 (2: intravenous ampicillin 1 g, ceftazidime 1 g),
S2 (5: intravenous midazolam 5 mg, oxacillin 1 g, iron gluco-
nate 62.5 mg, methylprednisolone 40 mg, glutathione 600
mg), S3 (12: intravenous piperacillin/tazobactam 2.25 g and
4.5 g, lysine acetylsalicylate 500 mg, hydrocortisone 100 mg,
suxamethonium 5 mg, ceftazidime 1 g and 2 g, cefepime 2 g,
glutathione 600 mg, methylprednisolone 40 mg, heparin 5000
units, atracurium 50 mg). Ten cases of DS requiring importa-
tion were found: S1 (4: mupirocin 2% nasal ointment, intra-
venous chlorphenamine 100 mg, alprostadil 20 mg, etilefrine
10 mg), S2 (3: intravenous diazepam 10 mg, lorazepam 4 mg,
fructose 5 g), S3 (4: oral labetalol 5 mg, danazol 200 mg,
sodium nitroprusside 50 mg, intravenous fructose 5 g). Medi-
cations groups involved in DU and DS were: antibiotics
(31%), non-steroidal anti-inflammatory drugs (20.7%), benzo-
diazepine (10.4%), antihypertensive (10.4%), dietetics (10.4%),
anaesthetics (6.9%), urological drugs (3.4%), antihistamines
(3.4%) and adrenergic drugs (3.4%). The rate of DS did not
change over time, while DU increased from S1 to S2
(+150%) and from S2 to S3 (+150%).

Conclusion and relevance While the number of DS requiring
drug importation remained constant, DU strongly increased
over time, leading clinicians to identify similar treatments. The
analysis did not show any prevailing medication group over
time.
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Background and importance The aim of the falsified medicines
directive (FMD 2011/62/EU) is to prevent the entry of illegiti-
mate medicines into the legal supply chain. Despite its pro-
posed benefits, the indepth evaluation of cost implications for
hospital pharmacies is still lacking.
Aim and objectives Our study evaluated the current practice of
serialisation and the financial impact of the FMD in a repre-
sentative sample of Hungarian hospitals.
Material and methods Based on literature review and inter-
views with hospital pharmacy experts, a 41 item questionnaire
was developed to evaluate the implementation process leading
up to February 2019, and the stabilisation period that fol-
lowed. Questions regarding institutional data, human resource
requirements, infrastructural and IT developments, and authen-
tication procedures were sent out to all (n=96) Hungarian
hospital pharmacies in September 2019.
Results A high response rate (n=43, 44,8%) allowed represen-
tative data evaluation of Hungarian hospitals. By the initial
launch date of FMD, the average increase in pharmacist work-
load was 0.92 (±0.98) hours/day, and it was estimated to
increase further by 1.13 (±1.65), equalling 0.25 pharmacist
full time equivalents (FTE)/institution. Additionally, FMD
seemed to increase technician workload significantly compared
with pharmacists (p<0.001), as by February, 2.25 (±1.42)
hours, and in the long term a further 4.01 (±3,88) daily
working hour increase was reported (equalling approximately
0.75 technician FTE/institution). Average non-human resource
(eg, infrastructural, IT, etc) costs related to the implementation
of the directive in February 2019 were 1868C¼ /institution
with a high variation (±3331C¼ ) due to inter-institutional dif-
ferences but significantly lower costs are expected in the long
term in the stabilisation phase (421±785C¼ ). FMD has
affected the hospital supply chain in numerous ways, as
76.7% of respondents faced drug shortages, 58.1% reported
suspected increases in drug costs of serialised medications and
53.5% noticed an increase in packaging size affecting storage
capacities.
Conclusion and relevance Our results illustrated that the FMD
had notable short and long term impact on hospital pharma-
cies. Our aim is to adapt this methodology to other EU coun-
tries and identify good practices in serialisation at an
international level.

Abstracts

EJHP 2020;27(Suppl 1):A1–A232 A19



REFERENCES AND/OR ACKNOWLEDGEMENTS
Conflict of interest Corporate sponsored research or other sub-
stantive relationships:
The project was supported by the European Union, co-

financed by the European Social Fund (EFOP-3.6.1.-16-2016-
00004) and by the UNKP-19 new national excellence pro-
gramme of the Ministry of Human Capacities.

2SPD-024 SHORTAGES OF MEDICINES IN HOSPITAL: RESULTS
OF A SURVEY ON THE PERCEPTION OF HEALTH
WORKERS IN THE WARDS VSV REAL WORLD

1A Zovi*, 2UM Musazzi, 2F Cilurzo, 2P Minghetti. 1Asst Fatebenefratelli Sacco-L Sacco
Hospital, Pharmacy, Milan, Italy; 2University of Milan, Department of Pharmaceutical
Sciences, Milano, Italy

10.1136/ejhpharm-2020-eahpconf.43

Background and importance Medicine shortages in Italy are an
increasing phenomenon with significant impact on clinical
activity.
Aim and objectives The aim of the study was to analyse the
phenomenon, creating monitoring methods that can support
the health workers (HW) involved in the problem.
Material and methods The hospital pharmacy (HP) developed
a survey for HW, aimed at determining which types of drugs
are most subject to unavailability, incidence and average dura-
tion of the phenomenon, approach used in managing any crit-
icality and the impact on clinical practice.
Results A total of 59 HW from 14 different departments were
interviewed. The classes of drugs reported most were: antibi-
otics (38.0%), corticosteroids (10.6%), gastroprotectors (8.8%),
antihypertensives (7.1%), benzodiazepines and psychostimulants
(5.2%), nutritional agents (4.4%), antihistamines (4.4%), blood
products (3.5%), biologicals (2.6%) and others (14.8%). In
88% of the shortages, at least one medicine in the reference
period (12 months) was reported, with an average duration of
2–8 weeks. Thirty-four per cent of respondents stated that the
shortage of drugs had a negative impact—namely, the effect
was perceived as very relevant in 5.9% of reporter cases since
HW had to wait for the Italian Medicines Agency Nulla Osta
for parallel importation; and relevant in 41.2% of cases, as
HW had to wait for the HP to obtain supplies. In the
remaining 52.9%, the impact was judged to be minor due to
the presence of alternative therapeutic solutions. Specifically,
in 11.4% of cases, a generic medicine was prescribed, based
on the same active substance (AS) but with a different phar-
maceutical form (8.6%) or different dosage (14.3%), and in
the remaining 65.7% a medicine contained a different AS.
The 17% of HW stated that the deficiency had never been
solved, as in the case of oxacillin 1 g vials, ceftazidime 2 g
vials, lysine acetylsalicylate 500 mg vials and danazol 200 mg
tablets.
Conclusion and relevance The data collected confirm that the
phenomenon of shortages is growing, highlighting the classes
of medicines that are to be monitored to prevent the phenom-
enon. The tool used may be useful for improvement of the
activity and efficiency of HP, with the aim of reducing the
negative effects on daily clinical activity through constant com-
parisons between HW and HP.
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Background and importance Drug shortages have become a
worldwide phenomenon which has repercussions on patient
care and on the hospital’s budget.
Aim and objectives The aim of our study was to assess the
risk of shortages of drugs included in our hospital therapeutic
formulary (HTF), for which there is shortage reporting, using
a hazard vulnerability analysis (HVA).
Material and methods We performed an HVA on 43 drugs
in our HTF, which were also included in the Italian Medi-
cines Agency list of shortages. The HVA used to assign the
risk of shortage (ROS) included three macro areas: proba-
bility that the shortages will occur based on shortages in
the past 2 years; magnitude factors which increase the risk
of shortages; and mitigation factors which reduce it. Prob-
ability was assigned a score from 0 to 2 based on previous
shortages.
Magnitude factors were relevance of active substance; budget
impact; and percentage of patients treated. Mitigation factors
were: therapeutic alternative; stock availability; and import of
drug. For each of these items a score from 0 to 3 was
assigned. For magnitude factors, a higher score was assigned
for increasing severity values. In contrast, for mitigation fac-
tors, a higher score was assigned in relation to mitigation
reduction. The value of the risk was calculated multiplying
the percentage of probability (P) and the percentage of
severity (S). According to the score obtained, three classes of
ROS were assigned: low (<30%); medium (30–60%); and
high (>60%).
Results No drug was found to be at high risk of shortage
(>60%), 32/43 (74.4%) were at low risk of shortage and 11/
43 (25.6%) were at medium risk of shortage. The latter had
previously been lacking; 6/11 had the same active ingredient
as a therapeutic alternative, 3/11 had a different active ingre-
dient as an alternative while 2/11 had no alternative.
Conclusion and relevance The HVA is an important method to
assess the ROS and implement targeted strategies for drugs at
risk of shortages. Knowledge of the risk level facilitates the
timeliness of the interventions to resolve the shortages
themselves.
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Background and importance Drug shortages (DS) are a current
global health issue facing pharmacists, prescribers and patients.
To deal with DS, pharmacists are forced to resort to different
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suppliers and manufacturers, or to seek supplies abroad, in
order to guarantee treatment of patients.
Aim and objectives To analyse DS that affected a second level
hospital over 1 year (March 2018 to March 2019) and to
describe measures taken by the hospital pharmacist to deal
with them.
Material and methods This was a descriptive, observational,
retrospective study of DS over a 1 year period. A list of all
DS that affected our hospital was obtained from the Spanish
Agency for Medicines and Health Products (AEMPS) webpage
and from calling laboratories when medications were delayed.
Variables collected were: drugs involved, therapeutic group
according to the anatomic, therapeutic, chemical (ATC) classi-
fication system and pharmaceutical actions to solve DS.
Results During the study period, 172 DS affected our hospital.
Eight (4.7%) were not notified to the AEMPS. According to
the ATC classification system, the main groups affected were:
antimetabolites (7%; ATC-L01B), corticosteroids for systemic
use (4.7%; ATC-H02A), antiarrhythmics, classes I and III
(4.1%; ATC-C01B), antipsychotics (2.9%; ATC-N05A) and all
other therapeutic products (2.9%; ATC-V03A). The strategies
for management of these DS were changing the supplier
(37.8%), buying a different packaging (11%), foreign medicine
importation through AEMPS authorisation (8.7%), using a
therapeutic alternative (4.1%), restricting use of available stock
according to clinical criteria (2.9%) and performing a magis-
tral formula (1.2%). In the remaining 34.3% of cases, no
action was needed.
Conclusion and relevance Currently, we are forced to deal
with a large number of DS. Antimetabolites, systemic cortico-
steroids and class I and III antiarrhythmics were the main
ATC groups affected. In most cases, it was possible to change
laboratory and change the packaging. DS affect every level of
the healthcare system, compromising standards of care.
Because of this, it is important to coordinate different health
services in order to take adequate measures to face shortages,
without risking patient safety.
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Background and importance Drug shortages is an international
problem, which is increasingly frequent, and has a huge
impact on healthcare systems.
Aim and objectives To quantify the economic implications of
drug shortages in acute care hospitals.
Material and methods A retrospective descriptive study was
conducted from January 2018 to March 2019. Shortages were
defined as shortcomings in the supply of a medicinal product
that affected the patient’s ability to access the required treat-
ment in due time. Costs from management of drug shortages
were calculated as the difference between the acquisition cost
of the original medicine immediately prior to its start and the
alternative drug (bought from compounding pharmacies when
raw material was available or temporarily imported when it
was still available in other countries in the EU).

Results During the study period, 11 medicines were involved
in drug shortages (table 1).
There were 19 new suppliers: 5 were compounding phar-

macies and 14 were international manufacturers. An alterna-
tive drug with the same active substance was imported in all
cases but 1, dexchlorpheniramine injection 5 mg, which was
switched to an equivalent drug (chlorpheniramine injection 10
mg).
All alternatives caused an increase in the price of acquisi-

tion compared with the original medicine, except for two
(intravesical BCG and one of the alprostadil suppliers), where
the price remained unaltered. The average increase in price
was 4.28C¼ per unit (range 0–25C¼ ) which represented an
average increase of 409.2%.
Total cost of purchases due to shortages was 91 551.13C¼

(79% accounting for the acquisition of three drugs: alprosta-
dil, chlorpheniramine and piperacillin/tazobactam). This
resulted in an increase of 67 607.19C¼ on the hypothetical
price calculated from regular suppliers.
Conclusion and relevance The results suggest that shortages sig-
nificantly increase the acquisition cost of pharmaceuticals in
hospitals. Strategies to minimise the effects of drug shortages
should be implemented.
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Background and importance Midlines, peripheral venous cathe-
ters, allow prolonged administration of intravenous therapy to
patients with low venous capital. It is essential to test them to
limit further misuse or complications as part of the tendering
procedure.
Aim and objectives To assess if two midlines met the expecta-
tions of medical teams and improved patient care.
Material and methods A prospective evaluation was done
with Smartmidline (Vygon, G1) and ArrowMidline (Teleflex,
G2) for 4 months. Midlines are given by name and placed
in the operating room using a Seldinger technique.

Abstract 2SPD-027 Table 1 Drugs involved in shortages

Drug Total cost (C¼ )

Piperacillin/tazobactam injection 4/0.5 g 47 590.40

Alprostadil injection 20 mg 15 815.80

Dexchlorpheniramine injection 5 mg 10 632.80

BCG strain Tice 2–8 × 108 UFC intravesical 5427.29

Phytomenadione injection 10 mg 5335.50

Magnesium sulphate injection 1.5 g 2828.40

Clorazepate dipotassium injection 20 mg 1393.60

Metoclopramide injection 10 mg 1248.00

Sodium Chloride injection 20% 10 mL 650.00

Doxycycline injection 100 mg 568.50

Isoniazid/pyrazinamide/rifampicin 50/300/120 mg tablets 60.84
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Information to nurse care services was delivered by a phar-
macy intern and a public health nurse after each insertion
and during changes in dressings. Medical criteria (indica-
tions, complications, catheter operating times and removal
reasons) and handling criteria (evaluation sheet by installers)
were listed.
Results Mean age was 74±15 years (G1) and 70±17 years
(G2). There were seven successful insertions and three failures
due to venous access difficulties in G1; there were eight inser-
tions in G2. Midlines were placed by anaesthetist (94% of
cases) for antibiotic therapy or nutrition.
Median catheter use duration was 7 (2–24) days for G1

and 15.5 (1–65) days for G2. The reasons for withdrawal
were: end of treatment (28.6% G1, 37.5% G2), accidental
withdrawal by the patient (28.6% G1, 12.5% G2), thrombosis
(14.3% G1), clogged catheter (12.5% G2), death (12.5% G2)
and worsening of health (14.3% G1).
Positive opinions were expressed regarding the length of

the catheter (100% G1 vs 33% G2) and ease of installation
(86% G1 vs 67% G2). Comments were made for G1 (“rigid
guide”) and for G2 (“complexity of handling a peel-away
sheath”); 80% of installers who tested both devices preferred
the Smartmidline.
Conclusion and relevance The various clinical situations and
small number of patients made the medical criteria not rele-
vant to make a choice. The handling criteria and practicality
of the Smartmidline, as evaluated by caregivers, led to its rec-
ommendation. To secure its use, a hygiene protocol has been
implemented in the hospital. To facilitate the interface
between hospital and community carers, instructions for
patients, doctors and pharmacists have to be reinforced.
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Section 3: Production and Compounding
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Background and importance At the end of 2018 there was a
shortage and withdrawal from the market of D-fructose-1,6-
diphosphate (Esafosfina), a phosphate source for the extempo-
raneous preparation of bags for neonatal total parenteral
nutrition (TPN). Therefore, a solution of sodium glycerophos-
phate (Natriumglycerophosphat-Ampulle Fresenius) was
imported from abroad. This solution is different because it
contains L-malic acid as an excipient. No stability data on
Natriumglycerophosphat-Ampulle Fresenius in TPN bags were
found in the literature.
Aim and objectives To test the compatibility and stability of
Natriumglycerophosphat-Ampulle Fresenius in TPN bags we
prepared.
Material and methods Neonatal TPN formulations are custom-
ised: therefore, we identified three test formulations, with

varying concentrations of phosphate, calcium and magnesium
(critical components), with and without lipids. Turbidity and
pH controls were planned at appropriate time intervals (0,
24, 48, 72 and 96 hours after preparation) and under differ-
ent storage conditions (room temperature, refrigerated and at
37°C). These controls were performed either with lipid free
or with all in one formulations (all components, including lip-
ids, are mixed in the same bag).
Results In lipid free formulations there was no formation of a
precipitate at room temperature or under refrigerated condi-
tions. The absorbance of the solutions at 600 nm (turbidity
reading) remained below 0.010, which means no evidence of
precipitation. There was precipitate formation under storage
condition at 37°C (after 72 hours in test bags No1 and No2
and after 96 hours in bag No 3). The determining factors of
the formation of this precipitate are alteration and degradation
of the amino acids and the resulting pH reduction. In all in
one formulations, we assessed stability with a microscope.
Coalescence started in a bag 48 hours after preparation. Solu-
tion pH ranged from 5.5 to 6.5.
Conclusion and relevance Sodium glycerophosphate (Natrium-
glycerophosphat-Ampulle Fresenius) can be mixed with the
usual components for neonatal TPN. In the test formulations
there was no physical or chemical incompatibility. Lipid free
formulations were stable for at least 96 hours. All in one for-
mulations should be infused within 24 hours, especially if the
amount of lipids is high.
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Background and importance Hidradenitis suppurativa (HS) is
an inflammatory skin disease that causes painful boils and
abscess formation, especially localised in intertriginous areas.
Resorcinol is a phenol derivate, and in topical self-treatment
decreases the size and pain of HS lesions.
Topical 15% resorcinol is prepared as a pharmaceutical

compound and there are no data in the current literature on
the microbiological stability of formulations of topical resorci-
nol 15%. The European Pharmacopoeia (EP) established
acceptance criteria (chapter 5.1.4) for microbiological quality
control of the compound. Previous to the microbiological
quality assay, the EP also established the necessity of a suit-
ability test of the method.
Aim and objectives The objective of the study was to develop
a microbiological growth assay to perform a microbiological
stability test for quality control of this resorcinol formulation.
Material and methods The composition of the formulation of
topical resorcinol 15% tested was: resorcinol 15 g, purified
water 15 g, sodium metabisulfite 0.1 g and lanette base cream
qs 100 g.
To determine the ability of microorganisms to grow in the

formulation, several reference strains, according to the EP
(chapters 2.6.12 and 2.6.13) were selected: Pseudomonas
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aeruginosa (ATCCVR 9027TM), Candida albicans (ATCCVR
10231TM), Aspergillus brasiliensis (ATCCVR 16404TM) and
Staphylococcus aureus (ATCCVR 6538TM).
To perform the growth assay, trypticase soy agar (TSA)

were used for P aeruginosa and S aureus, and sabouraud glu-
cose agar (SAB) for C albicans and A brasiliensis.
The test was performed by taking a 1:1000 dilution of 1 g

of topical resorcinol in a 0.1% Tween 80 and phosphate buf-
fered saline solution and adding 100 mL of a suspension
equivalent to 1×103 cfu/mL of every ATCC strain, which
were inoculated in TSA or SAB. All tests were done in dupli-
cate and medium lectures were made in 48 hours.
Results The ability of ATCC strains to growth in resorcinol
formulation was confirmed under the study conditions. There
was mean growth of 17×104 cfu/mL for S aureus and
11×104 cfu/mL for P aeruginosa in TSA. For A brasiliensis
and C albicans, 1×104 cfu/mL and 2×104 cfu/mL were
detected, respectively.
Conclusion and relevance The presented method shows a sim-
plified way to test the microbiological viability of 15% topical
resorcinol for quality control.
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Background and importance Terlipressin is a synthetic vasocon-
strictor peptide similar to desmopressin, used to treat bleeding
oesophageal varices and hepatorenal syndrome. Recent publica-
tions have shown greater efficacy via continuous infusion (CI)
compared with intermittent bolus injection. This could be
explained by its pharmacodynamic effect (<4 hours): in 24
hours, with injections every 6 hours, there may be �8 hours
without pharmacological effect. Terlipressin is available in
ampoules and is stable only at pH 3–4. It is not currently
known if there is a variation in pH after dilution for continu-
ous infusion, and its impact on stability.
Aim and objectives The objective of the study was to deter-
mine the pH variation after dilution of terlipressin in different
diluents commonly used in clinical practice for administration
as a CI.
Material and methods The diluents used were 0.9% NaCl
(NS), 5% dextrose (D5W) and 3.3% dextrose–0.3% saline
(DS). The initial pH measurement was performed with the
commercial ampoule (8.5 mL) after reaching room tempera-
ture, as well as with the diluents separately. Subsequently it
was diluted to 10, 20, 50, 100, 200, 250 and 500 mL. Tripli-
cate pH measurements were made. The whole process was
carried out at 23°C with a precision pH meter WTW inoLab
pH level 1.
Results Initial pH values were: 3.94±0.04 terlipressin, 5.62
±0.10 NS, 6.14±0.04 D5W and 4.64±0.04 DS. In NS, up to
10 and 20 mL, a slight decrease in pH was observed up to
3.92±0.03. Subsequently, the value increased exponentially,
reaching a pH of 4.11±0.06 in 500 mL of NS. This initial

behaviour was only observed with NS, while with D5W and
DS the pH increase was exponential with the increase in vol-
ume, until reaching pH values of 4.15±0.01 and 4.13±0.02,
respectively, at 500 mL. In all three cases, a tendency to reach
pH values >4 was observed, values in which the stability of
the molecule would be compromised.
Conclusion and relevance The results show that pH values are
within the terlipressin stability range. This makes it possible to
dilute terlipressin with NS, D5W and DS in volumes between
50 and 500 mL (not higher), allowing administration in 24
hours by CI, reducing the dose and number of
administrations.

REFERENCES AND/OR ACKNOWLEDGEMENTS
No conflict of interest.

3PC-004 PHYSICOCHEMICAL STABILITY OF CEFEPIME IN
POLYPROPYLENE SYRINGES AND IN ELASTOMERIC
DEVICES

1E D’huart*, 1H Zenier, 1J Vigneron, 2A Charmillon, 1B Demore. 1University Hospital of
Nancy, Pharmacy Department, Vandoeuvre Lès Nancy, France; 2University Hospital of
Nancy, Infectious and Tropical Diseases Department, Vandoeuvre Lès Nancy, France

10.1136/ejhpharm-2020-eahpconf.51

Background and importance Cefepime is a fourth generation
cephalosporin used to treat severe infectious. For b-lactam
antibiotics, publications have demonstrated that continuous
administration is the preferred mode of administration. To the
best of our knowledge, no stability data for cefepime solutions
at 110 mg/mL in polypropylene syringes or at 50 mg/mL in
elastomeric devices have been published.
Aim and objectives The objectives of the study were to assess
the stability of cefepime solutions (1) at 110 mg/mL, in 0.9%
sodium chloride (0.9% NaCl) or 5% dextrose (D5W), in poly-
propylene syringes at 20–25°C and (2) at 50 mg/mL, in 0.9%
NaCl, in elastomeric devices at 37°C, after preparation and
after storage for 6, 24 and 48 hours.
Material and methods Three preparations for each condition
were made. For each analysis, one sample was taken from
each preparation and analysed by high performance liquid
chromatography. The method was validated according to the
International Conference on Harmonisation Q2 (R1). Physical
stability was evaluated by visual and subvisual inspection with
a nephelometer. pH values were measured.
Results
1. In syringes, for each solvent, cefepime solutions at 110 mg/
mL retained more than 90% of the initial concentration after
24 hours. No visual modification and no turbidity were
observed. After 48 hours, the solutions retained around 83%
of the initial concentration and pH values increased with the
addition of 1 pH unit compared with the initial value.

2. In elastomeric devices, cefepime solution in 0.9% NaCl at 50
mg/mL retained more than 90% of the initial concentration
over a period of 6 hours. After 24 and 48 hours, the
solutions retained around 83% and 59% of the initial value,
respectively. After 6 hours, visual colour modifications were
observed. Under this condition, the initial pH value was 4.81
and 6.18 after 24 hours.

Conclusion and relevance The stability of cefepime in 0.9%
NaCl and D5W at 110 mg/mL was demonstrated for 24 hours
in syringes at 20–25°C. These stability data provide additional
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knowledge when performing continuous infusion of cefepime
in syringe. In elastomeric devices, cefepime solution at 50 mg/
mL in 0.9% NaCl stored at 37°C was unstable. These prepa-
rations are not recommended. In view of these results, the
stability of cefepime in D5W in elastomeric devices was not
studied.
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Background and importance Cefazolin is an antibiotic used to
treat methicillin susceptible Staphylococcus aureus infections.
The usual dose of cefazolin is 6 g/day. For b-lactam antibiot-
ics, studies have demonstrated that continuous administration
is the preferred mode of administration. To the best of our
knowledge, no stability data for cefazolin solutions at 125 mg/
mL (6 g in 48 mL) in syringes or at 50 mg/mL (12 g in 240
mL) in elastomeric devices have been published.
Aim and objectives The objectives were to study the stability
of cefazolin solutions (1) at 125 mg/mL, diluted in 0.9%
sodium chloride (0.9% NaCl) or 5% dextrose (D5W), in poly-
propylene syringes at 20–25°C and (2) at 50 mg/mL, in the
two solvents, in elastomeric devices at 37°C, after preparation
and after storage for 6, 24 and 48 hours.
Material and methods Three preparations for each condition
were made. For each analysis, three samples from each prepa-
ration were taken and analysed by high performance liquid
chromatography coupled with a photodiode array detector.
The method was validated according to the International Con-
ference on Harmonisation Q2 (R1). Physical stability was eval-
uated by visual and subvisual inspection (turbidimetry by UV
spectrophotometry, as recommended by the European Consen-
sus Conference). pH values were measured.
Results For each solvent, cefazolin solutions at 125 mg/mL
and at 50 mg/mL retained more than 90% of the initial con-
centration after 48 hours. During the study, pH values
increased with the addition of more than 1 pH unit after 48
hours at 125 mg/mL and after 6 hours at 50 mg/mL. Absorb-
ance values were rapidly modified for solutions stored in elas-
tomeric devices and were stable for solutions in syringes up
to 24 hours.
Conclusion and relevance In view of the results and despite
the fact that solutions retained more than 90% of the initial
concentration, we propose to limit the stability of cefazolin in
0.9% NaCl and D5W at 125 mg/mL to 24 hours in polypro-
pylene syringes at 20–25°C. These stability data of concen-
trated solutions provide additional knowledge in performing
continuous infusion of cefazolin in polypropylene syringes. In
elastomeric devices, cefazolin solutions at 50 mg/mL stored at
37°C were unstable after 6 hours. These preparations are not
recommended.
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Background and importance Atreonam is an antibiotic used to
treat severe infections, such as in intensive care units
(ICUs). The dose of aztreonam can vary from 2 to 8 g/day.
In ICUs, continuous administration is the preferred mode of
administration and a minimum volume is used for patients
requiring fluid restriction, leading to high concentrations of
aztreonam.
Aim and objectives The objective of the study was to assess
the stability of aztreonam solutions at 125 mg/mL, diluted in
0.9% sodium chloride (NS) or 5% glucose (D5W), in poly-
propylene syringes not protected from light, after preparation,
and after storage for 6, 24 and 48 hours at 20–25°C.
Material and methods Three syringes for each condition were
prepared. For each analysis, three samples from each syringe
were analysed by high performance liquid chromatography
(HPLC) coupled with a photodiode array detector at 270 nm.
The method was validated according to the International Con-
ference on Harmonisation Q2 (R1). The stability indicating
capability was evaluated by analysing forced degraded peme-
trexed solutions. Physical stability was evaluated by visual and
subvisual inspection (turbidimetry). pH values were measured.
Results Three syringes for each condition were prepared. For
each analysis, three samples from each syringe were analysed
by HPLC coupled with a photodiode array detector at 270
nm. The method was validated according to the International
Conference on Harmonisation Q2 (R1). The stability indicat-
ing capability was evaluated by analysing forced degraded
pemetrexed solutions. Physical stability was evaluated by visual
and subvisual inspection (turbidimetry). pH values were
measured.
Conclusion and relevance Aztreonam 125 mg/mL at room tem-
perature not protected from light in D5W or NS in polypro-
pylene syringes was stable for 24 hours. These stability data
of highly concentrated solutions provide additional knowledge
to assist ICUs in their daily practice. Highly concentrated
aztreonam solutions are stable after a 24 hours of storage and
can be administered as a daily infusion.
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Background and importance Because of the absence of appro-
priate pharmaceutical forms, pharmaceutical compounding is
necessary in paediatric patients.
Aim and objectives The aims of the study were to describe an
eye drop formulation of levofloxacin 0.05% and to evaluate
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the effectiveness and safety of the eye drops in a premature
infant.
Material and methods Case description: a premature infant (26
weeks’ gestation) was diagnosed with conjunctivitis due to
Stenotrophomonas maltofilia multi-resistant, sensitive to levo-
floxacin. The neonatal intensive care unit requested the manu-
facture of levofloxacin based eye drops.
The pharmacy service initiated a bibliographic search to

find out the indication, dosage, manufacture and stability of
levofloxacin 0.05% based eye drops.
Results We decided to prepare it with injectable levofloxacin
500 mg/100 mL, taking into account the physical and chemi-
cal characteristics an ophthalmic drug should have:

. non–contraindicated excipients (injectable excipients: water,
HCl and NaOH);

. acceptable pH (4.4–5.5) and osmotic concentration (300–310
mOsm/l).

We packaged the parenteral solution in a horizontal laminar
flow cabin, filtering it with a 0.22 mm filter, in a light pro-
tected eye drops bottle. We checked whether it was clean and
particle free. The validity period was established: 9 days inside
a refrigerator, according to the risk matrix for sterile prepara-
tions included in the ‘Guía de Buenas Prácticas de Preparación
de Medicamentes’.
The patient was started on treatment with levofloxacin

0.05% eye drops with the following dosage regimen: 1 drop
every 6 hours. We recommended including the nasolacrimal
canal for at least 2 min in order to avoid systemic absorption
of the eye drops when administered via the eyes and to
decrease any systemic adverse reactions. The patient showed
good progress, so we decided to interrupt the treatment after
7 days due to symptomatic improvement with no conjunctivi-
tis secretion. The eye drops were well tolerated.
Conclusion and relevance To manufacture eye drops it is neces-
sary to know the physical and chemical characteristics of the
active substance (pH, osmotic concentration and excipients), to
ensure that it is effective, safe and stable.
The eye drops were effective and well tolerated in this pre-

mature infant, which means that it can be considered as a
good option for other patients.
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Background and importance Ceftolozane–tazobactam (CT)
intravenous infusion using portable elastomeric infusion pumps
(EIP) is useful, especially in patients infected with resistant
bacteria.
Aim and objectives The aim of the study was to describe CT
infusion using EIP (CT-EIP) and analyse the healthcare costs
avoided versus hospital admission.
Material and methods This retrospective study included all
patients treated with CT-EIP. The study period was January
2017 to October 2019. Recorded data were clinical data
obtained from patient electronic medical records. For the

economic evaluation we considered costs of the EIP, nurse
working time needed for preparation and cost of the hos-
pital at home care unit (HHU). The cost of the medication
was not included as it was the same whether the patient
was in hospital or at home. Physician and pharmacist
working time was not analysed as it was considered that
hospital admission and management by the HHU were
equivalent.
For the calculation of hospital admission costs, the regional

normative was considered: a day at the HHU costs C¼ 80.70,
and the cost per hospital admission day is C¼ 528.95. Nursing
work needed for preparation of the EIP costs C¼ 15.81/hour (a
nurse prepares an average of 10 EIP/hour).
Baxter Healthcare Corporation manufactured the EIP used:

24 hour duration devices (240 mL/24 hours, flow rate 10
mL/hour) for continuous perfusion or 30 min duration devices
(100 mL/30 min, flow rate 200 mL/hour) for intermittent
perfusions.
The unit cost of EIP was C¼ 25.63 for the 240 mL/24 hour

devices (needed 1/day) and C¼ 15.40 for the 100 mL/30 min
one (needed 3/day). Average cost per day of treatment with
CT-EIP were C¼ 35.91 (range C¼ 25.63–46.20/day).
Results A total of 220 CT-EIP were prepared for 10 patients
(5 men, 5 women; mean age 58.1 years (range 19–90 years)
with hospital acquired pneumonia (6), off-label situations (2),
severe abdominal infection (1) and severe urinary infection
(1). Microorganisms isolated were Pseudomonas aeruginosa
(10/10 patients); Staphylococcus aureus (2/10); and Escherichia
coli (1/10). Eight of 10 patients were treated with concomi-
tant antibiotic. Treatment took an average of 13 days (range
7–29) per patient with CT-EIP.
Seven of 10 patients were managed by HHU and the rest

had ambulatory care after hospital discharge. Successful pro-
gression occurred in five patients. Five patients died due to
other severe pathologies (cancer, cystic fibrosis, acute rejection,
etc).
The avoided estimated cost was C¼ 55 856.26.

Conclusion and relevance CT-EIP was a cost effective alterna-
tive, which enabled patients to stay at home, avoiding
unnecessary hospital admission and improving their quality of
life.
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Background and importance Otomycosis is a suppurative fungal
infection that affects the external auditory canal. Patients have
a high rate of recurrence and are prone to invasive fungal
infections after receiving limited therapeutic options with low
response.
Aim and objectives The aim of the study was to describe the
use of a sterile formulation of topical voriconazole ear drops
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(VE) for the treatment of otomycosis and analyse its effective-
ness and safety.
Material and methods Antifungal ear drops are not commer-
cially available. The otolaryngology service requested a broad
spectrum topical antifungal for recurrent otomycosis. After a
literature review, a sterile aqueous formulation of voricona-
zole 10 mg/mL was considered, ensuring the absence of oto-
toxic effects, with an optimal pH of 6.3 that allowed contact
with the external channel. We assigned a beyond use date of
14 days refrigerated, 45 days frozen and protected from
light.
Baseline data were collected from the clinical history.

Patients reported their outcomes in interviews with the phar-
macists,: humidity, otorrhoea, earache, itching, loss of hearing
before/after treatment and possible adverse events (AE) were
recorded. Patients were informed and consent was requested
for participation. Statistical analysis was made with SPSS and
STATA. The results were analysed using the McNemar test of
paired data.
Results Following the macroscopic finding of hyphae, micro-
biological culture was requested in 55.5% of cases, and Can-
dida (33%) and Aspergillus (22%) isolates were found. All
patients were treated previously with topical drugs (94.4%
antibiotics, 55.5% antifungals) and 83.3% also with oral
agents (83.3% antibiotics, 22.2% antifungals), without
improvement. Eighteen patients (58.8% women, median age
67 years (range 44.5–75)), were treated with VE for an aver-
age of 4 weeks (SD 1.8), administering 1–2 drops 2–3 times a
day.
Interviews were conducted in 14 patients: 93.3% reported

a general improvement in symptoms and 86.7% associated it
with VE. Patients experienced a significant improvement in
humidity (pre 88.2%, post 13.3%, p<0.05), otorrhoea (pre
100%, post 6.7%, p<0.05), earache (pre 41.2%, post 0%,
p<0.05) and itching (pre 41.2%, post 6.7%, p<0.05), and
36.4% perceived an improvement in hearing loss (p>0.05).
Only one AE (mild tingling) was recorded.
Conclusion and relevance Our observations showed that vorico-
nazole ear drops were an effective and safe option that signifi-
cantly reduced symptoms in patients with recurrent
otomycosis which failed to respond to other therapeutic alter-
natives. Further prospective studies are needed to confirm
these findings.
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Background and importance In chemotherapy compounding,
the accuracy of the preparation is related to patient safety. A
fully automatic production through a robotic system should
ensure not only complete documentation and minimisation of
the risk of pharmacy personnel being exposed to toxic drugs,
but also greater accuracy of the compounding, consequently
improving patient safety.

Aim and objectives The study aimed to verify the production
accuracy of APOTECAchemo as well as the error rate of the
robot during compounding.
Material and methods Using the statistical software ‘APOTE-
CAm@A’, which allows regular checking of the performance
of the robot, the pharmacy production of 20 anticancer active
ingredients was monitored from January to October 2018,
focusing on the dosage accuracy (%) of the preparations auto-
matically compounded and the robot error rate.
The results of the analysis will define the performance of

the automation in terms of preparation quality and safety, and
production efficiency in the daily routine of the pharmacy.
Results During the study period, 8478 automated preparations
were compounded with APOTECAchemo by the pharmacy.
The error rate of the robot was ~1% of the total automated
production. Regarding the accuracy of the successful prepara-
tions compounded by APOTECAchemo, 97.5% of the prepa-
rations had a dosage accuracy between 0 and ±3%. The
remaining 2.5% of the preparations produced with the robotic
system were within the ±5% tolerance limits defined by the
pharmacy as acceptable.
Conclusion and relevance The analysis carried out by APOTE-
CAm@A showed high dosage accuracy in combination with a
low percentage of errors in the automated production. The
data show high quality as well as high reproducibility of safe
production using APOTECAchemo.
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Background and importance Chemotherapy drugs were shown
to form hazardous vapours that pose a health risk to pharma-
cists and nurses. One of the aims of using a closed system
transfer device (CSTD) is to prevent this harmful exposure.
The vapour containment efficiency of air filtration CSTDs is
perceived as less obvious compared with that of physical bar-
rier based CSTDs, and therefore should be proven throughout
the shelf life of these devices in order to support the claims
of its instruction for use (IFU).
Aim and objectives The aim of the study was to test the drug
vapour containment capacity of Chemfort, a new air filtration
CSTD. The objective was to investigate if the air filter
remained fully functional at the end of the shelf life (3 years).
According to the IFU, the device can be used on a drug vial
for a period of 7 days, and thus the study also tested the fil-
ter functionality after it was exposed to vapours of a hazard-
ous drug for 7 days.
Material and methods The study was performed by Nextar
Labs (Nes Ziona, Israel). Vial adaptors (VA) were applied on
drug vials (cyclophosphamide, 5-fluouracil (5-FU)). Extreme
conditions were used to generate vapours—heating to 50°C
and having a nitrogen gas flow (250 mL/min) into the vial
for 5 hours via the VA fluid pathway. A closed test chamber
was employed for capturing drug vapours. Vapours released
through the air filter were trapped, recovered and quantified
using validated LC/MS/MS methods. As a positive control,
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parallel testing was performed using Chemfort VA from which
the filter system had been removed.
Results No drug was found in any of the test samples with
the intact air filter system in Chemfort VAs, either fresh, fol-
lowing aging for 3 years or after 7 days of exposure to drug
vapours. Recovered vapour was consistently found in the posi-
tive control samples which had Chemfor VAs without a filter
system. Mean±SD (n=5) levels were 69±34 and 35±20 ng
for cyclophosphamide and 5-FU, respectively.
Conclusion and relevance The results confirm the efficacy of
the Chemfort air filtration system, even after 7 days of expo-
sure to drug vapour or a shelf life of 3 years.
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Background and importance The non-administration of cyto-
toxic preparations contributes significantly to drug waste and
costs in the centralised cytotoxic preparation units (CCPU).
Monitoring and proper management of returns of preparations
could reduce drug wastage.
Aim and objectives The aim of the study was to analyse the
reasons for returns and quantify reused cytotoxic preparations
before and after implementation of corrective measures.
Material and methods A prospective study was conducted at
our hospital pharmacy at the National Institute of Oncology
over two 8 month periods (January to August 2018, January
to August 2019). Data on the reasons, content and fate of
returns were collected and analysed.
Results At the end of the first period, 125 preparations cor-
responding to 90 prescriptions were returned. Absence of the
patient was the most common reason (56%), followed by
crystallisation of product (19%), mainly taxanes. Docetaxel
was the most returned preparation (17.6%). The corrective
measures taken were: optimisation of communication between
the CCPU and clinical services, strict dilution of taxanes and
etoposide in glass vials and updating of physicochemical and
microbiological stability sheets for cytotoxics. During the two
study periods, we found a similar number of returns (0.6%)
corresponding to 15 851C¼ and 16 874 C¼ . The absence of
the patient, the most frequent reason in the two periods,
decreased from 56% to 40%. Product crystallisation
decreased considerably (19% vs 2%). The number of reas-
signed preparations increased from 2.4% to 7%. Reusing cor-
responded to 64C¼ and 2760C¼ for period 1 and period 2,
respectively.
Conclusion and relevance This study found a high number of
preparations returned due to crystallisation by taxanes via
interactions containing content. Updating the stability data of
the anticancer drugs used in our hospital based on recent

international guidelines and follow-up of chemotherapy prepa-
rations had a significant impact on the reasons and cost of
returns. Vigilance by pharmacists is required when validating
prescriptions in order to minimise the avoidable causes of che-
motherapy wastage and to make savings.
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Background and importance Ziv-aflibercept (Zaltrap) is an Fc-
fusion protein used in the treatment of colorectal cancer.
Changes in the structure or aggregation, which may arise
from handling and storage, may affect the efficacy of the
treatment and it could cause severe immune reactions in
patients. The shelf life indicated by the manufacturer for the
unopened vial is 3 years; there is no information on the sur-
plus of opened vials.
Aim and objectives To compare the biophysical stability of ziv-
aflibercept (Zaltrap) stored refrigerated at 4°C and at room
temperature protected from light for 2 weeks.
Material and methods Three independent samples of fresh ziv-
aflibercept were collected from hospital and stored in amber
glass vials protected from light at 4°C and at room
temperature.
Particulate: dynamic light scattering (DLS) readings were

carried out in a protein solution DynaPro-99 system dynamic
light scattering module equipped with a temperature control
micro sampler (Wyatt, Santa Bárbara, California, USA) for
obtaining the hydrodynamic radius and polydispersity.
Tertiary structure: intrinsic tryptophan fluorescence meas-

urements were carried out on a Cary eclipse spectrofluorome-
ter (Agilent, Santa Clara, California, USA). Each spectrum was
reduced to a single a dimensional number (centroid):

LMW aggregates: size exclusion chromatography (SEC) was
used. The analysis was performed by liquid chromatography
using an Agilent 1100 chromatograph equipped with a quater-
nary pump, degasser, autosampler, column oven and photo-
diode array detector (Agilent).
Results No significant changes were detected in the samples
stored refrigerated by any of the techniques used: aggregation
did not occur, supported by the results from DLS and SEC.
No changes in conformation were detected: fluorescence cent-
roid was maintained.
Significant changes were detected in the samples stored at

room temperature: the start of aggregation was detected by
SEC but larger aggregates were not detected by DLS. Centroid
value increased significantly, indicating conformational
modifications.
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Conclusion and relevance Ziv-Aflibercept (Zaltrap) remained
stable for 14 days regarding visual appearance, LMW aggre-
gates, particulate and conformation when stored at 4°C. How-
ever, storage at room temperature promoted ziv-aflibercept
modifications. This result encourages more studies with sam-
ples stored at 4°C to establish the stability of opened vials of
Zaltrap.
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Background and importance Cabazitaxel is an antineoplastic
agent indicated for the treatment of adult patients with meta-
static castration resistant prostate cancer, previously treated
with a docetaxel containing regimen. The formulation avail-
able on the market consists of a vial of concentrate which,
after dilution, makes 60 mg of drug available. The recom-
mended dose of cabazitaxel is 25 mg/m2 administered every 3
weeks and generally doses range from 20 to 50 mg. This
results in waste with a strong economic impact considering
the cost of the drug. From January to September 2019, 12
patients were treated with cabazitaxel in hospital for a total
of 64 administrations (average dose of 37 mg) on 49 different
days. Consumption was increased compared with the previous
year (in 2018 from January to September 7 patients were
treated and 42 administrations). It is appropriate to check the
advantages of introducing drug day (administration of the
drug on the same day of the week for all patients requiring
therapy).
Aim and objectives The objective of the study was to verify
the current wastage of cabazitaxel, and the potential waste
with the introduction of drug day.
Material and methods Leftover drug was calculated for each
day of administration (49 days). In the case of multiple
administrations on the same day, leftover drug was calcu-
lated based on vial sharing. The same method was used to
calculate leftover drug for every week of therapy, as if the
therapies had been administered on the same day (drug
day).
Results In 9 months, 2370 mg of cabazitaxel were adminis-
tered and the waste calculated from leftover of single therapy
days was 1350 mg (+57% compared with ideal consumption).
Projecting consumption and waste at 12 months gives an
annual consumption of 4960 mg of cabazitaxel (83 vials, of
which 30 are considered waste).
With the introduction of drug day, waste would decrease

to 810 mg (+34% compared with ideal consumption) and the
projection would lead to an annual consumption of 4240 mg
(71 vials, of which 18 would be considered as waste).
Conclusion and relevance The introduction of drug day for
cabazitaxel is fundamental to reduce waste, optimise resources
and safeguard costs.
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Background and importance Monoclonal antibodies (mAb) are
biotechnological products used as therapeutic agents.
Because of their nature, mAb may go through a variety of
chemical and physical degradation processes on handling.
For this reason, extended in use conditions are not included
in stability assessments prior to regulatory approval. Daratu-
mumab, a CD38 targeting human IgG1k mAb, is used in
the treatment of multiple myeloma. After dilution in saline
(0.9% sodium chloride) solution using the appropriate asep-
tic technique, it is reported to be physically and chemically
stable for 24 hours under refrigerated conditions (2–8 °C)
protected from light.1

Aim and objectives We conduct a study to evaluate the physi-
cochemical stability of daratumumab diluted at clinically rele-
vant concentrations over a 14 day period.
Material and methods Daratumumab was diluted to concentra-
tions of 1.2 and 2.0 mg/mL in a low density polyethylene
(LDPE) infusion bag in saline solution for intravenous injec-
tion. To determine changes in physicochemical properties over
a 14 day period, various methods were used—that is, size
exclusion chromatography-high performance liquid chromatog-
raphy (SEC-HPLC), dynamic light scattering (DLS), nanopar-
ticle tracking analysis (NTA), turbidimetry, pH and osmolality.
They were selected based on the preliminary results of a
forced degradation study.2

Results All samples remained clear with no precipitates or
particulate matter detected with the naked eye. No change in
colour or turbidity was observed. The pH of both dilutions
shifted from 5.5 to 5.8, while the osmolality value ranged
from 296 to 313 mOsm/kg. SEC-HPLC did not show the
formation of aggregates or fragmentations. The ratio between
the major peak (retention time=13 min) and a minor signal
(retention time=11 min) remained constant over time. No
clear trend in the presence of sub-visible particles was
observed by DLS. Indeed, the main peak of daratumumab
was detected at about 13 nm which accounted for up to
98% and 95% for the 1.2 mg/mL and 2.4 mg/mL solutions,
respectively. These results were in agreement with the NTA
data.
Conclusion and relevance No physicochemical variations were
evident in daratumumab solution at 1.2 mg/mL and 2 mg/mL
stored in an LDPE infusion bag at 2–8°C. Evaluation of the
biological activity is required to confirm the extended in use
stability.
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Department of Pharmaceutical Sciences, Milan, Italy; 4San Raffaele Hospital, Pharmacy,
Milan, Italy; 5University of Milan, Department of Chemistry, Milan, Italy
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Background and importance Pneumatic delivery is not recom-
mended for medicinal products that could undergo physical
alteration of the active ingredient, such as protein denatura-
tion (Peak, 2003). A review of the literature reveals that the
solution air–liquid interface and number of travel cycles can
be risk determining factors for compounded stability of mono-
clonal antibodies after pneumatic delivery (Vieillard et al,
2012; Vieillard et al, 2013; Vieillard et al, 2014). In our hos-
pital, all compounded monoclonal antibodies are delivered via
a pneumatic system to the oncologic day hospital unit from
the pharmacy compounding department.
Aim and objectives To investigate the stability of nivolumab
compounded solution after pneumatic delivery, and the effect
of residual air inside the infusion bag.
Material and methods The following nivolumab samples,
diluted to 2.4 mg/mL in a prefilled 0.9% sodium chloride pol-
yolefin infusion bag, were prepared: sample nivolumab, not
undergoing pneumatic delivery, sample PNA, with residual air,
and sample PN, without residual air, both undergoing single
travel inside the pneumatic delivery system. On the day of
preparation, all samples were analysed for pH, osmolality, tur-
bidimetry, dynamic light scattering (DLS), size exclusion chro-
matography-high performance liquid chromatography (SEC-
HPLC) and nuclear magnetic resonance (NMR).
Results All samples were clear, without particulate or precipi-
tates, and turbidity free at 350 nm. pH values shifted from
5.77 to 5.92. Osmolality values ranged from 286 and 296
mOsm/kg. DLS revealed a monodisperse peak at about 11
nm, with similar shape and intensity. SEC-HPLC did not
reveal any peak retention time variations, and NMR did not
reveal any modifications regarding peak shape or intensity.
Conclusion and relevance No difference in physical or chemical
stability was found between compounded nivolumab solutions
not undergoing and undergoing single travel inside the pneu-
matic system. The presence of the air–liquid interface inside
the solution bag was not risk determining for solution stabil-
ity. The pneumatic delivery system at our hospital can be used
for delivery of compounded nivolumab solution to the onco-
logic day hospital.
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3PC-017 INCREASING PHARMACY PRODUCTIVITY BY
EXPANDING THE ROLE OF THE INTRAVENOUS
COMPOUNDING ROBOT IN A COMPREHENSIVE
CANCER CENTRE
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Background and importance In a comprehensive cancer centre,
injectable anticancer drugs are compounded in the pharmacy
based preparation unit with the compounding robot APOTE-
CAchemo to guarantee a high level of quality and safety. In
2018, the oncology pharmacy implemented workflow improve-
ments to manage the growing workload due to the centralisa-
tion of the activities of a hospital’s satellite pharmacy.
Aim and objectives The aim of the study was to analyse the
pharmacy workflow and impact of the robotic system on turn-
around time to meet increasing pharmacy productivity.
Material and methods Data were collected from the hospital
information system and the workflow management software
APOTECAmanager, and examined over a 2 year period
(2017–2018). The total annual throughput in terms of doses
prepared and patients treated were determined. Productivity,
number of active ingredients processed, average usage time
per day and dosage accuracy (ie, per cent discrepancy between
compounded and prescribed dose) were calculated for the
robotic system. Medication turnaround time (MTAT) for out-
patients, defined as total time from the release of a medica-
tion order by the prescriber to administration of the
medication to the patient, was measured over 3 months.
Results Overall, the annual doses prepared and patients treated
increased by 18% (from 18 574 doses/year in 2017 to 22
754 doses/year in 2018) and by 10% (from 1421 patients/year
in 2017 to 16 604 patients/year in 2018), respectively. The
robot was used to compound 47% of the overall doses pre-
pared in 2017 (8677 doses/year) compared with 57% in 2018
(13 047 doses/year). The average usage time of the robot
increased by 58% (from 2.09 hours/day in 2017 to 5.01
hours/day in 2018), while the number of active ingredients
processed rose from 20 in 2017 to 30 in 2018. Overall,
95.0% of doses prepared with the robot showed an error
<2.0%. The average MTAT for outpatients was lowered by
24.7% (from 2.8 hours in 2017 to 2.1 hours in 2018).
Conclusion and relevance The study revealed that the oncology
pharmacy was able to meet escalating demands of ready to
administer anticancer drugs by satellite hospitals, by making
more use of the robotic system without increasing pharmacy
staff. The pharmacy workflow changes enabled reduced MTAT
and better order processing efficacy, thereby providing
improved patient care.
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3PC-018 MITOMYCIN C STABILITY ACCORDING TO PH AND
TEMPERATURE CONDITIONS
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Background and importance Mitomycin C is used in different
regimens for the treatment of bladder, anus and lung cancer.
According to the data sheet, reconstitution of the vial should
be carried out with water for preparation of injectables or
with 20% dextrose. Despite this, sodium chloride solutions
are commonly used for its administration. However, it is
known that the stability of mitomycin C molecule is affected
by the pH of the preparation as degradation increases with
pH values <7. Sodium chloride solutions have an approximate
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pH of 5.4. There are no published data to support how pH
affects mitomycin C stability in 0.9% sodium chloride solu-
tions (NSS).
Aim and objectives To study the stability of mitomycin C in
NSS under different pH conditions and storage temperatures.
Material and methods A stability study was carried out in eight
NSS with a commonly used mitomycin C concentration of
0.12 mg/mL. Solutions were prepared in duplicate for each
pH: 4.5, 5.5, 6 and 7. The pH was adjusted with sodium
hydroxide or phosphoric acid. Four solutions were stored at
room temperature and four at 5°C. Mitomycin C concentra-
tion was assessed at 0, 30, 60, 120 and 300 min and 24
hours by high performance liquid chromatography. The areas
obtained were compared with the initial area (time 0 min) to
calculate the remaining mitomycin C percentage. A 10% level
of degradation is assumed as the limit in terms of stability.
Results Remaining mitomycin C percentages were calculated.
Analysing the results at room temperature, the remaining
mitomycin C percentages were 98.5% at 30 min; 97.2% at
60 min; 92.7% at 120 min; 89.3% at 300 min; and 88.4%
at 1 hour at pH=7. Remaining percentages were 99.2%,
98.6%, 97.6%, 95.8% and 87.4%, respectively, at pH=6. Per-
centages were 98.9%, 98,2%, 96.6%, 93.5% and 87.3%,
respectively, at pH=5.5. Percentages for pH=4.5 were 98.0%,
96.7%, 88.1%, 85.4% and 83.2%, respectively. The concentra-
tion of all solutions remained above 90% of the initial con-
centration after 1 hour, regardless of the pH value, in
contrast with the values at 24 hours.
Analysing the concentrations at 5°C, the remaining mitomy-

cin C percentages were 99.2%, 98.4%, 97.3%, 94.9% and
90.0% at pH=7. Remaining percentages were 99.5%, 99.2%,
98.6%, 97.4% and 94.0%, respectively, at pH=6. Percentages
were 99.8%, 99.6%, 99.2%, 98.4% and 95.3%, respectively,
at pH=5.5. Percentages for pH=4.5 were 99.8%, 99.7%,
99.3%, 98.5% and 93.1%, respectively, for each time studied.
All solutions stored in the fridge were stable over the 24
hours of the study.
Conclusion and relevance We demonstrated that the stability of
mitomycin C solutions decreased over time and with lower
pH values in NSS. Furthermore, room temperature signifi-
cantly affected mitomycin C stability. However, degradation
was greatly reduced at 5°C, regardless of pH. This proves
that mitomycin C solutions in NSS can be stored in the fridge
for 24 hours.

REFERENCES AND/OR ACKNOWLEDGEMENTS
No conflict of interest.

3PC-019 IN USE PHYSICOCHEMICAL AND MICROBIOLOGICAL
STABILITY OF DILUTED SOLUTIONS OF THE
MONOCLONAL ANTIBODY NIVOLUMAB
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Background and importance Nivolumab, a fully human IgG4
anti-PD-1 monoclonal antibody, is available as a concentrated
solution for intravenous (IV) injection and diluted in 0.9% sal-
ine. These solutions are reported to be physically and chemi-
cally stable for 24 hours at 2–8°C and a maximum of 8

hours at 20–25°C. As the ‘real world’ use after dilution in IV
infusion bags may exceed the manufacturer’s recommenda-
tions, ‘in use’ studies assessing their stability is important as
the formulation components are diluted and may not be able
to protect the protein against degradation or denaturation.
Aim and objectives The aim of the study was to assess physi-
cochemical and microbiological in use stability of diluted solu-
tions of nivolumab stored at 2–8°C.
Material and methods Four polyolefin bags of nivolumab were
compounded under aseptic conditions at a concentration of 2
mg/mL with 0.9% saline solution and stored at 2–8°C over a
7 day period. At selected time points, different methods were
used to evaluate stability: pH, osmolality, turbidimetry,
dynamic light scattering (DLS), size exclusion chromatography-
high performance liquid chromatography (SEC-HPLC) and gel
electrophoresis. Microbiological assays were also performed
after 30 days.
Results Diluted nivolumab solutions remained clear and colour-
less with no visible particles during the test period. Physico-
chemical analyses demonstrated that all samples were not
affected in terms of formation of subvisible particles or
changes in pH or osmolality. Results of SEC-HPLC analyses
revealed no change in high molecular weight, soluble aggre-
gate or low molecular weight fragmented product. Moreover,
the relative ratio remained constant over time. These results
were also confirmed by gel electrophoresis under both no
reducing and reducing conditions as no change in band distri-
bution was detected. Finally, no bacterial or fungal contamina-
tion was observed in any of the samples tested after 30 day
of storage.
Conclusion and relevance These analyses demonstrated that
nivolumab under the dilution conditions required for IV infu-
sion can be stored for 7 days at 2–8°C with no evidence of
physical or chemical alteration. When further data are avail-
able on how quality and potency may vary over time under
different environmental factors, these results may support the
possibility of compounding ‘dose banding’ batches in order to
improve the patient’s management, pharmacy workload and
reduce costs.
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3PC-020 PHYSICOCHEMICAL STABILITY OF 25 MG/ML
PEMETREXED DIARGININE IN PARTIALLY USED VIALS
AND 3 AND 12 MG/ML DILUTED IN DEXTROSE 5% IN
POLYOLEFIN BAG
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Nancy, France
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Background and importance A new pemetrexed salt, peme-
trexed diarginine (PDA), was recently marketed by Mylan.
The product is a ready to dilute 25 mg/mL solution. The
manufacturer indicates 24 hour stability after dilution in dex-
trose 5% (D5W).
Aim and objectives To study the stability of: (1) PDA in D5W
polyolefin bag at 3 and 12 mg/mL protected from light (PFL)
at 2–8°C and at 25°C; (2) PDA vial at 25 mg/mL partially
used and perforated with a plastic spike PFL at 2–8°C and at
25°C; (3) PDA in D5W polyolefin bag at 3 and 12 mg/mL,
not PFL at room temperature; (4) PDA vial at 25 mg/mL
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partially used and perforated with a plastic spike, not PFL at
room temperature.
Material and methods The stability study was performed by
high performance liquid chromatography coupled to a photo-
diode array detector. The method was validated according to
the International Conference on Harmonisation guideline Q2
(R1). Physical stability was evaluated by visual and subvisual
inspection. pH values were measured.
Results PDA solutions PFL in D5W at 3 and 12 mg/mL
retained more than 95% of the initial concentration after 7
days at 25°C and after 28 days at 2–8°C. PDA ready to
dilute 25 mg/mL solutions PFL retained >95% of the initial
concentration after 28 days at 25°C and 2–8°C. PDA solu-
tions in D5W at 3 mg/mL and 12 mg/mL and PDA ready to
dilute 25 mg/mL solutions not PFL retained >95% of the ini-
tial concentration after 7 days at room temperature. All sam-
ples had a pH in the range 8.05–8.77. A very light
colouration, described in summary of product characteristics,
to a more intense yellow–brown colouration, appeared
depending on concentration and time. No precipitate was
observed.
Conclusion and relevance According to the manufacturer’s
specifications (colourless to slightly brown–yellow) and to the
chemical stability, defined as >95% of the initial concentra-
tion, PDA solutions in D5W at 3 and 12 mg/mL and PDA
ready to dilute 25 mg/mL solutions PFL were stable for 7
days at 25°C and for 28 days at 2–8°C. PDA solutions in
D5W at 3 and 12 mg/mL and PDA ready to dilute 25 mg/mL
solutions not PFL were stable for 7 days at room
temperature.
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3PC-021 STORAGE OF NIVOLUMAB PEMBROLIZUMAB AND
DARATUMUMAB FOR 14 DAYS AFTER
COMPOUNDING IN THE HOSPITAL PHARMACY: A
MICROBIOLOGICAL STABILITY STUDY
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P Minghetti. Università Degli Studi Di Milano, Department of Pharmaceutical Sciences,
Milan, Italy
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Background and importance Viable microorganisms and/or
endotoxins administered parenterally via contaminated prepara-
tions may lead to nosocomial infections, SIRS/sepsis and
increased mortality of patients. The pharmacist has the respon-
sibility to ensure that the product is stable in the final admin-
istered preparation.
Aim and objectives To verify if monoclonal antibodies such as
nivolumab, pembrolizumab and daratumumab are promoters
or inhibitors of microbial growth. Moreover, the microbiologi-
cal stability of dilutions at clinically relevant concentrations
were verified over a 14 day period.
Material and methods Samples, reconstituted according to the
summary of product characteristics (SPC) in 1 mL syringes,
were injected into standardised suspensions of Pseudomonas
aeruginosa, Staphylococcus aureus and Candida albicans.1 At
different time points (ie, 0, 1, 3, 5, 24, 48 and 144 hours)
an aliquot of 0.01 mL, containing about 100 CFU, was trans-
ferred to the trypticase soy agar plate and sabouraud dextrose
agar+chloramphenicol plate. After 24 hours of incubation at

37°C, samples were assayed. Moreover, a total of 24 syringes
were stored for 1, 3, 6, 7, 10 and 14 days before being incu-
bated to determine microbiological stability according to the
EP method.
Results The results showed that 144 hours after inoculation
no colony forming units were detected for the C albicans and
S aureus strains. The only microorganism that survived after 5
days was P aeruginosa. Comparing the control with the sam-
ples analysed, no significant growth or reduction in microor-
ganisms were observed. The samples were all clear after 14
days of incubation.
Conclusion and relevance Compared with the control, no sig-
nificant growth or reduction in microorganisms were observed,
indicating that the monoclonal antibodies investigated cannot
be used by the strains as substrates for their survival. It can
also be deduced that these monoclonal antibodies have no
bactericidal or bacteriostatic actions. Under these conditions,
the monoclonal antibodies were microbiologically stable for 14
days. In conclusion, when data on ‘in use’ stability’ are avail-
able for a period of 14 days, a new model of patient manage-
ment in the day hospital and drug preparation in the hospital
pharmacy could be organised.
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3PC-022 PARTICULATE QUALITY OF A CONTROLLED
ATMOSPHERE AREA. COMPLIANCE WITH GOOD
MANUFACTURING PRACTICES AT REST AND DURING
ACTIVITY, HIGHLIGHTING FACTORS IMPACTING ON
CONTAMINATION
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Lambret, Pharmacy, Lille, France
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Background and importance The activity of chemotherapy
preparations is constantly evolving:

1. It is increasing (+17% in our centre in 5 years).
2. Particulate quality monitoring is recommended but rarely
done in hospital pharmacies.

The pharmacist, who is responsible for this activity, must
anticipate these changes.
Aim and objectives We first demonstrated the compliance of
our controlled atmosphere area with the ISO 7 (at rest) and
ISO 8 (during activity) criteria. Then we determined the
factors significantly impacting on the particle rate in order
to design a mathematical model that would predict the
number of particles and thus better control the increase in
activity.
Material and methods The particle count was carried out
according to the requirements of the ISO 7 and ISO 8 stand-
ards (particle size, sampling plan, volume, duration and
height). We systematically recorded the following factors: date,
time, number of people present in the controlled area, tem-
perature, pressure, sampling location, sampling conditions (at
rest or during activity) and equipment entering the ZAC
mechanically cleaned or not. For the statistical analysis, a
grouping of sampling points by critical sector (personnel entry
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and exit area, work area itself, material transfer and basket
preparation area) was carried out. Data were analysed to per-
form the multivariate models required for predictive mathe-
matical modelling (significant variables at the p=0.05
threshold).
Results All 994 samples (from 16 counting points) in our 80
m² depressed area complied with the ISO 7 and ISO 8 crite-
ria for particulate contamination. Predictive mathematical mod-
elling of the number of particles was based on the significant
criteria ‘time of day’, ‘location of sampling’ and ‘number of
people’.
Conclusion and relevance Particulate quality criteria were met
at rest and especially during activity (which is rarely eval-
uated). These results could be related to the technical quality
of the air plant (all new air and 25 air changes/hour) and the
materials and characteristics of the PPE used (low particle
release). By taking into account the factors integrated in the
mathematical models, smoothing the number of people over
the day and increasing the cleaning of risk areas, it will be
possible to guarantee and better understand the particular
quality of our areas.
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3PC-023 DEVELOPMENT AND VALIDATION OF A
DISCRIMINATIVE METHOD FOR ANTHRACYCLINES
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Background and importance Anthracyclines are among the
most used anticancer drugs in haematology–oncology, espe-
cially in the treatment of solid tumours and leukaemia. High
performance liquid chromatography coupled with spectrometry
is a well established method in the control of hospital chemo-
therapy preparations. However, it remains an expensive
method, especially in low income countries. In recent years,
UV visible spectrometry associated with partial least square
discriminant regression has been used as a method for qualita-
tive and quantitative analysis of drugs in the same therapeutic
or physicochemical class.
Aim and objectives The aim of the study was to develop a
rapid spectrophotometric method for the discrimination of
anthracyclines used in chemotherapy in a paediatric haematol-
ogy–oncology centre by combining UV visible and partial least
square analysis (PLS-DA).
Material and methods Different anthracyclines used routinely
(daunorubicin, doxorubicin and epirubicin) were diluted with
sodium chloride 0.5% at different concentrations. They were
then analysed using a UV vis spectrometer at a wavelength
ranging from 300 to 800 nm. Concentrations corresponding
to an absorbance of <1 (A <1) were selected for the study.
A calibration model was developed by PLS-DA with 25 sam-
ples per product. This model was then optimised and vali-
dated using three samples per product by projecting them into
the space of the latent variables. The statistical software ‘the

Unscramble X.10.4’ performed the chemometric analysis of
the data.
Results The model discriminated between the three compounds
with a calibration error RMSEC of 0.098 and a regression
coefficient of 0.96. Figure 1 shows the factor map of individ-
uals (plot scores) in the 2–3 plane of the PLS-DA result
obtained. All validation samples were correctly assigned with
100% accuracy.
Conclusion and relevance This study demonstrated the poten-
tial of screw spectrometry associated with the PLS-DA chemo-
metric tool for anthracycline discrimination. It is promising
because of its low acquisition cost, speed and ease of use. A
calibration range of drug concentrations could allow quantita-
tive control of chemotherapy preparations in the hospital.
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3PC-024 THE EFFECTS OF FREEZE–THAW CYCLING ON THE
STABILITY OF THE ADALIMUMAB BIOSIMILAR SB5
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Background and importance Temperature excursions may occur
during manufacturing, storage, the distribution process and
during clinical trials. Limited data are available to hospital
pharmacists to support decision making following temperature
excursions.
Aim and objectives To evaluate the stability of SB5 prefilled
syringes (PFS) following short term exposure to high and low
temperature conditions.
Material and methods SB5 prefilled syringes obtained from a
single lot were exposed to three freeze–thaw cycles in their
immediate packaging. Each cycle exposed the product to low
temperatures (�5±3°C, 48 hours) followed by high tempera-
tures (30±2°C with 65±5% relative humidity (RH), 48
hours). Samples were analysed using a variety of validated
methods for appearance, pH, protein concentration, container

Abstract 3PC-023 Figure 1
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closure integrity, impurities, charge variants, oxidation, endo-
toxin, particulates and biological activity.
Results A total of 132 syringes underwent three freeze–thaw
cycles, exposing each syringe for a total of 144 hours to
30°C and 144 hours to �5°C. Following exposure, 66
syringes were used for the analysis and 66 were retained. The
effects of this thermal cycling on the critical quality attributes
of SB5 from baseline is shown in table 1.
Conclusion and relevance SB5 was stable in the immediate
pack when exposed to multiple freeze–thaw cycles. These
results may help hospital pharmacists assess the impact of tem-
perature excursions during shipment or storage on product
quality of SB5.
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3PC-025 MAGISTRAL FORMULATION FOR A PATIENT WITH
MULTIPLE FOOD ALLERGY
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Background and importance Multiple food allergy (MFA), in
its severe stage, is a pathology with nutritional and pharma-
cotherapeutic restrictions. Drug intolerance to available medi-
cines and lack of alternatives can lead to magistral
formulations.
Aim and objectives To compound oral liquid formulations of
iron, zinc and sirolimus by eliminating all preservatives, anti-
oxidants, colourings and flavourings, and evaluate their use in
a paediatric patient with MFA.
Material and methods We made a literature review including
physicochemical characteristics of the active principles studied
and the compounding magistral formulations described. We

also compared the composition between these commercialised
drugs and simple syrups.
We accomplished all of the controls described in the phar-

macopeia for oral liquid forms on days 1 and 30.
Efficacy was evaluated by clinical monitoring from the

patient’s birth in 2017.
Results According to our bibliographic review, three active
principles were formulated with an adjuvant free vehicle: 64%
preservative free simple syrup (PFSS).
The final composition was:
Sirolimus 0.5 mg/mL oral suspension: sirolimus in 1% pres-

ervative free carboxymethylcellulose and PFSS. It was com-
pounded using as a pattern the formulation of a tacrolimus
suspension, based on molecular similarities.
Zinc 5 mg/mL oral solution: zinc acetate dihydrate in ster-

ile water 20% and diluted PFSS, based on existing formula-
tions. We used the best tolerated salt.
Iron 30 mg/mL oral solution: ferrous sulfate heptahydrate

in sterile water 20% and diluted PFSS. We chose the salt with
the highest absorption and solubility.
Quality controls: the solutions showed clarity and absence

of precipitates and the suspension, re- dispersibility and homo-
geneity after stirring. The organoleptic characteristics were not
optimal for the taste. The results for microbiological controls
were negative.
Due to the physicochemical and microbiological characteris-

tics, a period of validity of 30 days in refrigerated amber glass
was considered.
Zinc and iron deficiency were corrected and blood levels

of sirolimus were within the adequate range. Currently the
patient continues with treatment and an exhaustive follow-up
is being carried out.
Conclusion and relevance Our oral liquid formulation was
appropriate for the pathology of our patient and contributed
to his growth and health. The comprehensive pharmaceutical
care and an individualised compounding for the MFA was
essential.
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Background and importance Ulcerative proctitis is associated
with faecal incontinence, pain, itching, bleeding and purulent
discharge, and is often managed with topical salicylates or ste-
roids. However, treatment can be refractory in some patients.
Rectal administration of tacrolimus may be effective in diffi-
cult to treat ulcerative proctitis1. Some patients find it difficult
to retain rectal pharmaceutical forms, suppositories or enemas,
which lead to painful administration and infradosification.
Aim and objectives To develop a tacrolimus adhesive gel and
its galenic validation, to improve and extend contact time of
tacrolimus with rectal mucosal surfaces.

Abstract 3PC-024 Table 1 Impact of temperature cycling on SB5
critical quality attributes

Category Test item Test method Baseline

(reference)

(%)

Following

3 thermal

cycles (%)

Purity/

impurities

High molecular

weight aggregates

Size exclusion HPLC 0.2 0.2

Purity/

impurities

Total purity CE-SDS (non-reducing) 96.8 96.6

Biological

activity

TNFa binding Competitive binding

assay (FRET)

92 98

Biological

activity

TNFa neutralisation Cell based, NFkB

reporter gene assay

94 105

CE-SDS, capillary electrophoresis–sodium dodecyl sulfate; FRET, fluorescence resonance
energy transfer; HPLC, high performance liquid chromatography
Other attributes, including charge variants, oxidation and endotoxin levels remained within
acceptable limits. Appearance (including colour, clarity and visible particles), pH, protein
concentration and particulates showed no significant changes. None of the syringes had
signs of container closure breaches.
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Material and methods Tacrolimus 0.06% adhesive gel was
compounded, in a biological safety cabinet with protection
equipment for the manipulator, with tacrolimus 5 mg capsules
(Prograf, Astellas Pharma), glycerin (Acofarma) and a lipophilic
gel (Excipiente Acofar adhesivo oral, Acofarma). The com-
pounded drug was packed on monodoses of 4.5 g with the
aim of administering 2 mg of tacrolimus in 5 mL latex free
luer lock syringes (Omnifix, B Braun). Each syringe was sup-
plied with a rectal cannula (José Mestre, SA) for patient
administration (1 g of gel is retained in the cannula). Tacroli-
mus gel was stored at room temperature, in a dry place and
protected from light.
Galenic characterisation was carried out, according to good

manufacturing practices,2 testing for homogeneity and appear-
ance, extensibility, pH and monodose mass extraction, weekly
over 28 days. Determination of pH was made with pHmeter
glp21.
Results For 28 days at room temperature: tacrolimus gel kept
the same appearance (granular, translucent and colourless), there
were no quite different values for extensibility and pH (5.99)
and monodose mass extraction (3.50 g) results differed mini-
mally (<5–10% difference). Currently, one patient is treated in
our hospital with this formulation once every 2 days, respond-
ing positively, with no adverse effects and good tolerance.
Conclusion and relevance This gel preparation is stable for 28
days at room temperature, maintaining its galenic characteris-
tics and it can be useful in patients with difficult to treat
ulcerative proctitis.

REFERENCES AND/OR ACKNOWLEDGEMENTS
1. Jaeger SU, et al. Tacrolimus suppositories in therapy-resistant ulcerative proctitis.

Inflamm Intest Dis 2018;3:116–124. doi:10.1159/000493979
2. Ministerio De Sanidad, Servicios Sociales e Igualdad. Guía de buenas prácticas de

preparación de medicamentos en servicios de farmacia hospitalaria. Junio 2014.

No conflict of interest.
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Background and importance Undergoing small surgeries, aes-
thetic procedures or needle injections can be stressful, espe-
cially for paediatric patients. Various local anaesthetics have
therefore been developed to numb the skin, including com-
mercially available medications. Unfortunately, shortage of
medicines, including for local anaesthesia, remains a wide-
spread and persistent problem. LETS GEL KIT is a ready to
use kit developed by Fagron to compound a topical anaes-
thetic gel. LETS GEL KIT contains lidocaine hydrochloride
(4% w/w), epinephrine bitartrate (0.18% w/w), tetracaine
hydrochloride (0.5% w/w) and sodium metabisulfite (0.075%
w/w). LETS has been shown to be equivalent in providing
and maintaining anaesthesia in the treatment of facial lacera-
tions, with up to 10-fold less systemic exposure, compared
with a 2.5% lidocaine/2.5% prilocaine solution.
Aim and objectives To evaluate the chemical stability of the
LETS GEL KIT when stored in syringes.
Material and methods Samples were stored in plastic syringes
(Comar, USA) under controlled refrigeration (2–8°C) and

controlled room temperature (20–25°C). Stability was assessed
by examining colour, odour and pH, and by measuring the
active content at varying time points (0, 30, 60, 90, 120 and
150 days) over a 150 day period. API quantification was per-
formed by validated high performance liquid chromatography
(HPLC-UV).
Results Throughout the whole study, no phenomena, such as
turbidity, macroscopically visible crystal growth or phase sepa-
ration, were observed. Colour, odour and pH showed no sig-
nificant change. Drug content (%) after 150 days were (for
refrigerated and room temperature, respectively): lidocaine
hydrochloride 94.47±0.25 and 94.86±0.70; epinephrine bitar-
trate 97.90±0.33 and 98.82±0.20; and tetracaine hydrochlor-
ide 102.09±0.70 and 102.18±1.15.
Conclusion and relevance In the current study, LETS GEL KIT
showed excellent stability under both controlled refrigerated
conditions (2–8°C) and at room temperature (15–25°C) for
up to 150 days. Therefore, prefilled compounded syringes
using LETS GEL KIT can be a valuable alternative when com-
mercial medication is not suitable or available.
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Background and importance Drug shortages is a common inter-
national problem. Pharmaceutical compounding is a viable
alternative, especially relevant in paediatrics. An example of
such a situation is the oral liquid formulation of diazepam,
indicated for epilepsy and seizures. However, only formula-
tions that use ethanol as a cosolvent are described in the sci-
entific bibliographies. This excipient is not recommended in
paediatrics, with children’s age dependent proposed limits by
EMA/FDA/WHO.
Aim and objectives To develop an oral liquid formulation of
diazepam that is ethanol free.
Material and methods A compounding vehicle, B9, National
Compounding Formulary, formulated with the suspending
agent Avicel RC581 polymer was used to prepare an oral sus-
pension of diazepam 0.4 mg/mL. Tablets and bulk material
were used as drug sources. The stability of the drug was veri-
fied over 90 days under different temperature and storage
conditions (ambient and refrigerated) with the inhouse high
performance liquid chromatography (HPLC) method using the
UltiMate 3000 HPLC (Thermo Fisher Scientific, USA). Particle
size was measured using the Mastersizer 300 (Malvern Pana-
lytical, UK).
Results After 7 days, more than 10% of drug loss was
observed for the ambient storage preparations, both tablets
and bulk, and for the refrigerated bulk preparation. The tablet
refrigerated formulation maintained >90% of the drug con-
tent until the 60 day mark. No significative changes were
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observed in particle size after 60 days in all samples. The
organoleptic characteristics (smell, taste and texture) remained
unchanged in all of the preparations until the third month.
Conclusion and relevance A stable alcohol free diazepam sus-
pension was achieved. The tablets produced a more stable for-
mulation than the bulk source, especially when stored at a
lower temperature. This formulation can solve the problem of
shortages, allowing the appropriate administration of paediatric
treatments, while allowing compliance with the recommended
composition limits of ethanol, by excluding this excipient
from its composition.
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Background and importance The management of paediatric
patient with drug resistant epilepsy (EDR) is complicated and
often requires therapy and dose adjustments. The clinical phar-
macist and child neuropsychiatry unit cooperate to prevent
clinical therapeutic errors, common in the prescription of
drugs with reduced and personalised dosages.
Nitrazepam (NTR) in children is recommended in epileptic

spasms, in Dravet, West and Lennox–Gastaut syndromes.
There is a probable risk of administration error due to the
low prescribed dosage (125 mg/kg)1 and crushing of commer-
cial tablets.
Aim and objectives To make a liquid formulation with a stand-
ard concentration, easily adaptable to paediatric needs as
weight changes, that is palatability, suitable and simple to use
during hospitalisation and at home.
Material and methods Multiphase study:

Phase I: data collection.
Retrospective study examined the medical records of chil-

dren born 2008–2019 with a certain diagnosis of EDR:
patient number, sex, age, epilepsy classification according to
the International League Against Epilepsy criteria,2 antiepileptic
therapy and dose of drug were collected.

Phase II: subject study of nitrazepam, its dosage and the
galenic compounding formulation it was possible to use.

Phase III: chemical–physical–microbiological stability anal-
ysis of nitrazepam 1 mg/mL.
Samples were stored for 30 days at 2–8°C and/or ambient

at 25°C. Chemical–physical stability was measured by quantita-
tive determination of the molecular ions of nitrazepam
C282.1/C236, using high pressure liquid chromatography
(HPLC), equipped with a UV detector, interfaced with a triple
quadrupole mass detector (mass spectrometer, MS/MS), col-
umn Luna C1850 mm, standard nitrazepam D5 100 mg/mL.3

Microbiological stability was assessed according to the Italian
Ufficial Farmacopea (FUI).4

Results A total of 101 children with EDR (54 males, 47
females) were studied, aged mainly 3–4 years (20%) and 9–10

years (33%). Classifications: focal onset in 34.86%, focal to
bilateral tonic–clonic in 17.10%, generalised onset in 47.36%
and unclassified in 0.65%. Thirty-one drugs are prescribed,
the most used were: levetiracetam (27%), clobazam (25%),
topiramate (21%) and NTR (12%). Required dosages of NTR
difficult to administer: 0.625 mg, 0.83 mg, 1.25 mg, 1.66 mg
and 2.5 mg. Three liquid galenic formulations were set up
(NTR from Mogadon 5 mg tablets): NTR 1 mg/mL simple
syrup methylcellulose 1%, NTR 1 mg/mL suspension traga-
canth gum and NTR 1 mg/mL Syrspend SFAlkaDry.5

HPLC MS/MS analysis confirmed uniform and steady dos-
age, and 30 day stability for NTR 1 mg/mL suspension and
NTR 1 mg/mL Syrspend SFAlkaDry.
Conclusion and relevance Good clinical practice and collabora-
tion between departments allowed better management of epi-
leptic seizures in children affected by severe EDR.
Reproducible and safe therapy means improving patient‘s life
and therapeutic compliance.
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Background and importance On the basis of resolution 189/
2018 published by our city health council, the hospital phar-
macy service was entrusted with the centralisation of the pro-
cedure for the acquisition, compounding, distribution and
dispensing of methadone to drug addicts in integral attention
centres. In order to improve and increase the beyond use date
(BUD) of methadone oral solutions, we carried out a physico-
chemical stability study.
Aim and objectives To develop an analytical method and vali-
dation to carry out a physicochemical stability study of two
oral solutions of methadone to increase their BUD. Method
development should be made in an effective and reproducible
manner.
Material and methods The study was carried out on two for-
mulations of methadone 10 mg/mL, which were prepared
with and without parabens as preservatives. A high perform-
ance liquid chromatography (HPLC) Agilent 1100 was used,
provided with a quaternary pump and an ultraviolet diode
array detector to determine methadone. First we carried out
the analytical method development to achieve the analytical
performance characteristics. Then we performed validation of
the analytical method obtaining linearity, instrumental intra-
assay and inter-assay precision, and accuracy and recovery
percentage.
Results Chromatographic conditions were: flow rate 1.6 mL/
min, 55% acetonitrile and 45% phosphate buffer (adjusted to
pH=10) as the mobile phase. Injection volume was 50 mL,
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the temperature in the column compartment was 40°C. The
column used was the Xterra C18 because methadone pKa is
8.3. Retention time for methadone was 4.5 min and for para-
bens 1.5 min.
The final methadone determination method was validated

for a standard of 10 mg/mL and applied for the determina-
tion of methadone with two parabens. The most relevant
results were: correlation coefficient r=0.9957 for methadone
in the range tested (7.5–12.5 mg/mL); instrumental precision
0.33% for standards (n=10); intra-assay precision 0.53%
(n=6) and inter-assay precision 1.95% (n=12). The relative
standard deviation percentage for accuracy was 1.28%, and
the percentage recovery was 101.5 ±1.5%.
Conclusion and relevance Analytical method development and
validation procedures are vital in the discovery and develop-
ment of drugs and pharmaceuticals to ensure performance of
the method. The proposed HPLC conditions to determine
methadone were proved to be valid and reproducible for car-
rying out physicochemical stability studies of different metha-
done oral solutions.
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Background and importance The ophthalmic formulation has
for decades been postulated as the only alternative for the
treatment of serious infective ocular diseases, since commercial
presentations are not available. For this reason, most of these
compounded formulas are made in hospital pharmacy services.
Aim and objectives To summarise the current state and proc-
essing variability of anti-infective ophthalmic compounded for-
mulas through survey to pharmacists from different hospitals
in the country.
Material and methods A survey was developed with questions
related to anti-infective ophthalmic compounding formulations:
facilities, stockage, use of freezing/preservatives, packaging,
vehicles and validity periods. The questionnaire was developed
through Google Forms and sent by email to hospital pharma-
cists nationwide in September 2019.
Results A total of 163 pharmacists from different hospital
pharmacy departments answered the survey. Only 80% has
installations that met the requirements of the Good Pharmacy
Practice manual: 34% prepared anti-infective formulations on
demand, while the rest had a stock. The median of the maxi-
mum eye drops/batch was 9.9 (IQR 3–10), and the median of
the maximum intravitreal injections/batch was 10 (IQR 2–25).
Related to eye drops, 49% used freezing on a regular basis,
26% under exceptional conditions and 25% never; while for
intravitreal injections, the values were 47%, 13% and 40%,
respectively. Eighty per cent never used ophthalmic preserva-
tives while 20% used them under exceptional conditions. For
the packaging of vancomycin eye drops, 82% used plastic,
15% glass and 3% both. As a vehicle for vancomycin eye
drops, 36% used 0.9% NaCl, 25% DW 5%, 31% balanced

salt solution, 7% artificial tears and 1% water for injection.
Validity period was established according to: 53% bibliogra-
phy, 40% risk matrix in the Good Pharmacy Practice manual,
6% both and 1% according to reference hospital standardised
work procedures.
Conclusion and relevance Great variability was observed
regarding the methodology used for the preparation of oph-
thalmic compounded formulas in hospitals throughout the
country, highlighting the differences in the elaboration, pack-
ing and conservation of the same anti-infective ophthalmic
compounding formulations.
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OPHTHALMOLOGICAL SURGERY

1S Berisa*, 2M Medina Persinal, 3N Vazquez, 3M Chacon, 3J Merayo-Lloves, 3A Meana,
4L Fernandez-Vega Cueto-Felgueroso. 1Instituto Oftalmológico Fernández Vega, Farmacia,
Oviedo, Spain; 2Instituto Oftalmológico Fernández-Vega, Advanced Therapies and
Regenerative Medicine, Oviedo, Spain; 3Instituto Universitario Fernández Vega, Advanced
Therapies and Regenerative Medicine, Oviedo, Spain; 4Instituto Universitario Fernández
Vega, Ophthalmology, Oviedo, Spain

10.1136/ejhpharm-2020-eahpconf.79

Background and importance Sutures to replace tissue adhesives
have enhanced importance. However, commercialised drugs
are allogenic, synthetic and expensive, increasing surgery costs.
Aim and objectives
1. To produce an autologous tissue adhesive (ATA) easily
compounded in ophthalmological surgery.

2. To show evidences of the safe and effectiveness of the ATA in
preclinical studies.

Material and methods To produce 4 mL of ATA based on a
fibrinogen (FC) and thrombin concentrate (TC) (propor-
tion1:1), 20 mL of donor blood plasma were precipitated
with protamine to prepare FC, and then 20 mL of plasma
were precipitated with acetic acid to obtain a TC in a buffer
(CaCl2, NaHCO3, NaCl). Drug was conditioned in two 2 mL
syringes for topical ophthalmic administration by mixing with
a needle.
The in vitro toxicity of the drug was studied in a human

corneal epithelial model (described as QobuR), to evaluate the
grade of irritation after 30 min of exposition time.1

Pterygium surgery was performed in four eyes of white
New Zealand rabbits, using ATA to fix a frontal conjunctival
autograft (4×5 mm) into the temporal bulbar conjunctive.
The grafted eyes were evaluated in vivo by clinical evalua-

tion for 14–28 days and ex vivo by histology.
Results ATA produced from each donor showed a mean of
18.0 g/L of fibrinogen and 1500 UI/mL of thrombin. ATA
instantly produced homogeneous clots when it was mixed
with a needle.
Three in vitro studies of four ATA showed non-irritation

due to high survival cell viabilities (>80%).
Good preclinical results were found:

. 20 mm2 autograft could be fixed successfully.
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. Time for complete tissue adhesion was minimal (3–5 min).

. Inflammation and adverse events were absent in all cases.

. The prospective clinical evaluation was positive for follow-up
in all cases and included integration and vascularisation of the
grafts.

Histology supported the in vivo evidence. Staining of the
autograft section showed inner vessels and the regeneration of
the surrounding conjunctive tissue.
Conclusion and relevance It is possible to compound an ATA
easily from whole blood, in a hospital pharmacy, for ophthal-
mological surgery, where the necessary volume is very low.
This ATA was safe and effective, supported by our preclinical
studies. This ATA could allow the possibility of replacing the
suture in surgery with a low cost drug.
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Background and importance Fungal keratitis is an infection of
the cornea caused by fungi. The clinical symptoms include
pain, secretions, blurred vision and photophobia. They are
usually caused by the genus of filamentous fungi Aspergillus,
Fusarium and Penicillium. Conventional treatment combines
topical natamycin, voriconazole and moxifloxacin, in addition
to oral voriconazole. Nevertheless, therapy for those refractory
to treatment is not clear.
Aim and objectives We present a case of filamentary keratitis
caused by Fusarium in a contact lenses wearer. The inefficacy
of conventional treatment, together with the deep location of
the infection, led to a search for therapeutic alternatives, opt-
ing for intracameral and intrastromal voriconazole injection at
0.05%. The efficacy of the preparation was evaluated.
Material and methods Voriconazole syringes 0.5 mL were pre-
pared at a concentration of 0.05%. In a vertical laminar flow
hood, the 200 mg voriconazole vial was reconstituted with 19
mL of water for injection (solution of 10 mg/mL). Physiologi-
cal serum (19 mL) was loaded into a 50 mL syringe and 1
mL of reconstituted voriconazole was taken in an insulin
syringe and transferred to the 50 mL syringe (solution of 0.5
mg/mL=0.05%). A 0.2 mm filter was adapted and 0.5 mL
added to a 1 mL syringe. The reconstituted vial and prepara-
tion were stable after 24 hours at 2–8°C.
Efficacy was evaluated with the following criteria: abscess

size, hypopyon level (fibrin and leucocytes in the anterior
chamber) and tyndall (inflammatory cells in the anterior
chamber).
Results A 34-year-old man, a contact lenses wearer, was diag-
nosed with Fusarium infection. He was refractory to conven-
tional treatment and was started on therapy with intrastromal
and intracameral injections of voriconazole 0.05%. The patient
received three doses. The response obtained was satisfactory,

progressively decreasing the size of the abscess, the level of
hypopyon and tyndall. Resolution of the infection was
achieved in a period of 2 months. The patient has been pro-
gressively reducing the topical antibiotic and antifungal treat-
ment, and currently all medication has been withdrawn.
Conclusion and relevance Compared with several published
studies in which the use of 0.05% and even 1% intracameral
voriconazole showed no efficacy for the treatment of Fusa-
rium keratitis, our experience with this case demonstrates that
it is an effective strategy which accelerate the resolution of
the infection and prevents further complications.
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Background and importance There is still a need for non-ster-
ile compounded medications for paediatric and elderly patients
(eg, when dose adjustments are required or there are swallow-
ing difficulties). Pharmacists generally have the choice between
compounding capsules or oral liquids. Extemporaneous com-
pounded oral liquids are often a more convenient and better
adhered alternative to capsules, as they are swift to prepare
and can allow dosing flexibility. Given their importance, drug
substance content should be within the predetermined range,
determined as content uniformity, as defined by the various
pharmacopoeias: United States Pharmacopoeia, European Phar-
macopoeia and British Pharmacopoeia.
Aim and objectives SyrSpend SF is an oral liquid vehicle range
that has specific rheological properties to ensure dosing consis-
tency throughout therapy. In this study, we present the con-
tent uniformity of a wide range of different active
pharmaceutical ingredients in SyrSpend SF under refrigerated
conditions and at room temperature, compared with what is
known for the content uniformity of extemporaneous pre-
pared capsules.
Material and methods In the study, 6414 samples were ana-
lysed by high performance liquid chromatography (HPLC-UV)
for 93 different active pharmaceutical ingredients at controlled
room temperature (15–25°C) and 105 active pharmaceutical
ingredients under refrigerated conditions (2–8°C). Calculations
were only performed until the maximum beyond use date of
the sample. Acceptance values (AVs) were calculated for all of
the different active pharmaceutical ingredients, at all time
points and temperatures.
Results The mean AVs for room temperature and the con-
trolled refrigerated temperature were 3.12 and 3.17, respec-
tively (AV should be <15.0), indicating that all active
pharmaceutical ingredients complied with the content uniform-
ity specifications. The mean concentration of all samples was
100.30% at room temperature and 100.34% at the refriger-
ated temperature.
Conclusion and relevance Compounded oral liquids in Syr-
Spend SF showed little variation in content for all active
pharmaceutical ingredients, and when evaluated according to
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the pharmacopoeia content uniformity guidelines, all were
well within the criteria defined. This indicates that com-
pounding oral liquids in SyrSpend SF could be a suitable
alternative when compounding individualised medication for
patients.
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Background and importance The introduction of 93% oxygen
(±3%) in the EU Pharmacopoeia has allowed its therapeutic
use. Production costs are related to electricity and mainte-
nance. Each oxygen cubic meter (m3) produced consumes
0.75 kWh, approximately C¼ 0.21/m3, while gaseous oxygen in
cylinders for system backup costs about C¼ 0.50/m3. The pro-
duction plant works at low pressures (8 vs 200 bar) and is
compact.
Aim and objectives The objective was to estimate 93% oxygen
consumption in 2018 in a hospital equipped with this system
to compare the cost versus the purchase 99% oxygen.
Material and methods Data were acquired from the plant
located in a small hospital (33 places): percentage purity,
energy consumption, possible interruption of operation and
quantity produced. Data were subsequently processed by
Microsoft Excel software.
Results In 2018, 12 095 m3 of 93% oxygen were produced
for an electricity charge of C¼ 2539.95. During the year
before the installation (2014), 18 000 m3 of oxygen 93%
were consumed for a cost of around C¼ 55 000. The cost
reduction was over 50%. Oxygen content always remained
within the range (average 94.88%, maximum 95.89%, mini-
mum 93.22%). The randomised controlled trial (RCT) that
took place in the first year of use to demonstrate the over-
lapping efficacy of the two alternatives gave the following
results:

. 93% oxygen group: 95% l/min flow, 91% sat O2, in range,
92% EGA T1 in range;

. Oxygen group 99%: 97% l/min flow, 90% sat O2, in range,
93% EGA T1 in range.

Conclusion and relevance This analysis highlights the goodness
of the investment and the reliability of the system. The annual
consumption of oxygen was reduced due to less waste com-
pared with the use of 99% oxygen cylinders. Significant sav-
ings have been made for the hospital, maintaining the quality,
safety and efficacy of the drug, as demonstrated by the RCT
performed.
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Background and importance Haemorrhoid treatment has a sig-
nificant community and hospital pharmacy burden. Treatment
options are varied but in non-severe cases, topical is usually
the form of administration selected. In this ointment, three
pharmacological effects are combined, mainly found in com-
mercial forms through a simple manufacturing procedure,
accessible to the facilities of a hospital pharmacy laboratory.1

The Pharmaceutical Inspection Convention, published in
March 2014, is a guideline for healthcare establishments to
ensure the quality of medicines manufactured in pharmaceuti-
cal services.
Aim and objectives To develop a semisolid pharmaceutical
form for haemorrhoid treatment. This form contained a vaso-
constrictor, local anaesthetic and glucocorticoid. Application of
the current guidelines to the elaboration of medicines in the
hospital pharmacy was applied.2

Material and methods Material: ointment base—vaseline, paraf-
fin and levomenthol; APIs—phenylephrine hydrochloride, lido-
caine hydrochloride and hydrocortisone. Equipment: electronic
analytical scale pinacle; Agilent Series 1100 with quaternary
pump and diode array detector; and ThermoScientific Haake
Viscotester 550. The organoleptic characteristics and rheologic
properties were assessed. Content homogeneity of the three
APIs was proved through a high performance liquid chroma-
tography (HPLC) validated method.3

Results A manufacturing system in the hospital pharmacy was
developed following the concept of quality by design.4 A qual-
ity assurance system was established to supervise the whole
manufacturing process and documentation. Full pharmaceutical
characterisation was developed, including the development and
validation of a HPLC method to quantify the three APIs in
the ointment.
Conclusion and relevance This work corroborates the fact that
application of these guidelines in combination with the Inter-
national Conference of Harmonisation instructions is both fea-
sible and convenient in terms of manufacturing medicinal
products in healthcare establishments. This methodology will
be implemented in the manufacture of more complex medici-
nal products in subsequent work.
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3PC-037 STERILITY OF SINGLE USE VIALS WHEN ACCESSED
USING A CLOSED SYSTEM TRANSFER DEVICE
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Background and importance It is common practice for com-
pounding facilities in Europe to retain partially used vials of
physically stable drugs for future compounding needs; there
are discrepancies in accepted beyond use dates (BUD). Canada
NAPRA Model Standards specify a BUD of 6 hours based on
the risk of microbial contamination for single use vials.
Aim and objectives To confirm that using a closed system trans-
fer device (CSTD, ChemoLock), in a class II B2 BSC installed
in a class B compliant environment, would prevent microbial
contamination of simulated single use vials and maintain their
sterility even after repeated access for up to 9 days.
Material and methods Under standard compounding proce-
dures, 20 vials of growth media were accessed using Chemo-
Lock vial adaptors. Aliquots (1 mL) were withdrawn and
discarded from each vial at 0, 48, 96, 144, 168 and 216
hours. At the end of this 9 day period, samples were incu-
bated in a microbiological laboratory. In order to test for
growth of gram positive bacteria, gram negative bacteria, anae-
robic microorganisms, yeast and mould, two types of growth
media were used: 10 samples with tryptic soy broth (TSB)
and 10 samples with fluid thioglycollate medium (FTM). Two
temperature ranges (20–25°C and 30–35°C) were used for
incubation to ensure optimum growth conditions for different
microorganisms. Negative and positive controls for each
growth media were also used. Concurrent with testing, each
positive control FTM vial was inoculated with one of the fol-
lowing American Type Culture Collection Stock (ATCC)
strains: Clostridium sporogenes, Pseudomonas aeruginosa and
Staphylococcus aureus, and incubated with the test samples.
TSB vials were inoculated with one of the following ATCC
stock strains: Bacillus subtilis, Aspergillus brasiliensis and Can-
dida albicans.
Results No growth was observed in the negative controls or
study samples after 7 days at 20–25°C or after 7 days at 30–
35°C. All positive controls showed growth.
Conclusion and relevance The study results suggest that single
use vial sterility is maintained for up to 9 days when accessed
by a ChemoLock CSTD. Prolonged sterility may support BUD
extension up 9 days. BUD extension may result in improved
medication supply in times of shortage, increased efficiency
and could prevent waste of high cost medicines.
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Background and importance ABP 215 (MVASI) is the first
approved biosimilar to Avastin (bevacizumab reference prod-
uct, RP). ABP 215 presents an alternative and effective
treatment option. ABP 215 is administered intravenously
after dilution in an infusion bag and confers its action by
binding vascular endothelial growth factor (VEGF)-A and
preventing its interaction with VEGF receptors on endothe-
lial cells, resulting in angiogenesis inhibition. Extended
physicochemical stability under in use conditions is valuable
to enable administration flexibility by ensuring efficacy dur-
ing handling conditions not covered by standard stability
studies.
Aim and objectives The aim of the study was to evaluate the
physicochemical stability of ABP 215 after dilution, storage
and infusion during potentially worst case handling
conditions.
Material and methods Low and high dose ABP 215 solutions
were prepared in polyvinyl chloride and polyolefin intravenous
(IV) bags. Prepared bags were stored at 2–8°C for 35 days
and then stored at 30°C for 2 days, followed by IV infusion
simulation. Stability indicating assays were selected to assess
product quality on initial dilution into the IV bags, at prespe-
cified time points during the 2–8°C refrigerated storage, 30°C
storage, and prior and following the infusion. Stability indicat-
ing assays were selected to assess drug product quality. Size
variants were assessed via size exclusion chromatography. Frag-
mentation was assessed via reduced capillary electrophoresis.
Charge heterogeneity was assessed via cation exchange chro-
matography. Subvisible particle formation trends were assessed
via subvisible particle testing and potential visible proteina-
ceous particle formation trends were assessed via visual inspec-
tion. Protein concentration was monitored for changes.
Product quality consistency was evaluated via potency
measurements.
Results After dilution, storage and infusion, ABP 215 solu-
tions showed no changes outside of product acceptance
criteria in molecular size or charge variants, fragmenta-
tion, particulate formation, protein concentration or
potency.
Conclusion and relevance Across the evaluated worst case han-
dling conditions, a robust set of stability indicating assays
showed that ABP 215 product quality and activity remained
within the product acceptance ranges over the examined
extended storage.
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3PC-039 OPTIMISATION OF MIXING AN ORAL POWDER
MIXTURE OF CODEINE PREPARED IN THE HOSPITAL
PHARMACY FOR FILLING INTO HARD CAPSULES
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Hospital Pharmacy, Prague, Czech Republic; 2Charles University-Faculty of Pharmacy,
Department of Analytical Chemistry, Hradec Králové, Czech Republic
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Background and importance Codeine mixed with calcium salts
filled into capsules is used to treat chronic diarrhoea in trans-
plant, oncological and geriatric patients, and in patients with
irritable bowel disease. At least 11 500 hard capsules are regu-
larly prepared from a manually blended powder mixture in
the hospital pharmacy per month. Turbula 2F2 blender has
been introduced into the hospital pharmacy to optimise the
mixing process.
Aim and objectives To establish optimal blending time and
speed for mixing of codeine with the Turbula 2F2 blender
and to verify homogeneity by determining the amount of
codeine in the samples, a validated spectrophotometric analyti-
cal method was used.
Material and methods The total amount of prepared mixture
was 245.7 g containing 4.5 g of codeine phosphate (1.83%).
The optimal rotation speed of Turbula was established as 49
rounds per min (RPM) based on visual analysis with colourant
instead of codeine.
A 2 litre polyethylene container for homogenisation was

used. Calcium carbonate was premixed with colloidal silica,
and codeine and tricalcium phosphate added. Five samples for
analysis were taken from different places in the container after
5, 10, 15 and 20 min of mixing. Expression of relative stand-
ard deviation (RSD) was used to evaluate the homogeneity of
codeine in the mixture.
Results The results are summarised in table 1.
Conclusion and relevance Based on the results, the optimal
time of 10 min was estimated for mixing of the codeine mix-
ture at 49 RPM. The use of the Turbula 2F2 mixer was

beneficial in reducing pharmacy staff exposure to powder par-
ticles of hazardous drugs and in reducing the risk of cross
contamination in the laboratory.
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Background and importance Stomatitis is a common adverse
drug reaction of the mTOR inhibitor everolimus. Rugo et al
(2016) reported that the use of a dexamethasone mouthwash
solution prevented everolimus related grade >2 stomatitis in
patients with hormone receptor positive and HER2 negative
metastatic breast cancer. No commercial presentation is avail-
able in our country, and so we carried out galenic validation
of a formulation for these patients.
Aim and objectives The aim of this study was to develop a
dexamethasone 0.01% stable solution for mouth washing to
prevent stomatitis in patients started on everolimus treatment.
Material and methods We designed two formulations based on
the components of a commercial oral preparation manufac-
tured in USA by Roxane Laboratories. We added EDTA to
explore if this affected stability (table 1).

For assignment of the microbiological validity period, we
used the risk matrix from Good Manufacture Practices of
Hospital Pharmacy. We preserved both solutions under room
temperature and refrigeration conditions, always protected
from light. We checked for organoleptic characteristics (clean-
ness, colour, odour, flavour) and pH every week for 30
days.
Results We obtained transparent, homogenous solutions free
of visible and rare particles. Physicochemical stability was
guaranteed as we used a pre-existing formulation to develop
our preparation. Furthermore, organoleptic characteristics
were constant and pH remained stable between 3 and 5.
We selected the formula without EDTA because its manufac-
ture was easier. We assigned a beyond use date of 30 days,
keeping the formulation refrigerated and protected from
light.
Conclusion and relevance This formulation was simple to pre-
pare. It can be used in other hospitals for the same purpose
and has filled a therapeutic void. Clinical effectiveness might
be investigated to confirm the utility of this magistral
formula.

Abstract 3PC-039 Table 1

Time of mixing at 49 RPM Sample No Content of codeine (%) RSD

5 min 1 1.84 2.47

2 1.79

3 1.77

4 1.79

5 1.89

10 min 6 1.75 1.91

7 1.72

8 1.74

9 1.72

10 1.81

15 min 11 1.59 3.82

12 1.73

13 1.76

14 1.62

15 1.64

20 min 16 1.58 5.47

17 1.69

18 1.74

19 1.49

20 1.67

Abstract 3PC-040 Table 1

Dexamethasone phosphate 4 mg/mL injectable ampule (Kern Pharma) 10 mg/2.5 mL

Preservative water containing methylparaben (9%) and propylparaben

(2.2%)

qs 100 mL

Citric acid solution 25% qs pH 3–5

Sodium edetate* 10 mg

qs, quantum sufficit.
*Only added in one solution.
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Background and importance Several studies have shown that
antineoplastic drug contamination is found on various work sur-
faces in hospitals and varies widely on wards. The MASHA proj-
ect (research about environmental contamination by cytotoxics
and management of safe handling procedures) was to set up to
conduct new research, in cooperation with the European Society
for Medical Oncology, into contamination levels in hospital
wards.
Aim and objectives To obtain an overview of the current levels
of cytotoxic contamination in European hospital wards and
increase awareness among healthcare workers and their
employers about the risks associated with working with haz-
ardous drugs, and to provide them with additional measures
to improve safety.
Material and methods The assessment of surface contamination
with cytotoxic drugs was done by evaluating wipe samples
collected from four comparable surfaces on the wards (work
benches, floors, armrest of patient’s chair and lids of waste
containers). Each sample was analysed for the presence of five
commonly used cytotoxic drugs (cyclophosphamide, 5-fluo-
rouracil, paclitaxel, gemcitabine and total platinum for plati-
num drugs), using ICP-MS for total platinum and LC-MS/MS
for other substances.
Results The database includes results collected from 28 hospi-
tal units from 16 European countries. Of the 560 samples
collected, 268 were positive (48%). Measurable amounts of
at least one substance were detected on investigated surfaces
in every hospital: 21/28 (75%) hospitals had over 30% posi-
tive samples. Contamination was detected mostly on the
floors (58%), armrests (50%), lids (42%) and work benches
(40%). The highest values were found for cyclophosphamide
(380 ng/cm2) and 5-fluorouracil (130 ng/cm2) on the lids.
The highest number of positive results were recorded with
platinum drugs (33%), 5-fluorouracil (25%), gemcitabine
(19%) and cyclophosphamide (18%). Substances were
detected on 45/112 of surfaces (40%) which had not been
used for cytotoxic drug preparation on the day of the wipe
sampling.
Conclusion and relevance Contamination is detectable on the
ward but at different levels in different hospitals. Cleaning
procedures are still not effective. Therefore, evaluation of
exposure of healthcare workers is crucial. Greater collabora-
tion with medical and nurse societies, to improve safe han-
dling procedures in hospitals and thus improve the safety of
all healthcare workers, is required.
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Background and importance The 1000 bed Donauspital,
Vienna, provides all types of care for children, including a
paediatric intensive care unit (PICU) and a neonatal intensive
care unit (NICU). Pharmacotherapy in paediatrics is often lim-
ited because no licensed medication is available for the condi-
tion of the child or, if available, the dosage is not correct for
age and/or developmental stage. Therefore, individually manu-
factured medicines play an important role in the therapy of
children.
As we had to assess the appropriateness of our allocation

of human resources, we conducted this study to find out
what amount of manufactured medicines are needed to treat
our paediatric patients.
Aim and objectives We investigated the extent of individually
manufactured medications for children in our hospital (figure
1). These medications included all types of dosage forms (eg,
capsules, suppositories, intravenous preparations and com-
pounded solutions for parenteral nutrition (TPN)) to see if
drug therapy in critically ill children can be successful without
manufacturing in the pharmacy and to evaluate the signifi-
cance of pharmacy production.
Material and methods For three months (May to July 2019)
all prescriptions for patients in the PICU and NICU were
recorded from the critical care information system of the
hospital. We compared the number of individually manufac-
tured medications with the number of drugs used that were
commercially available. All drugs were counted once per
used dosage, even when prescribed several times for the
same patient. We also counted TPN only once per patient
(one solution containing amino acids, electrolytes and trace
elements and one lipid emulsion containing vitamins),
although the amount of the components prescribed changed
almost daily.
Results During our study period in both the PICU and
NICU, 99 children were hospitalised and treated with 1286

Abstract 3PC-042 Figure 1 Comparison of individually manufactured
and commercially available medications used in the NICU and PICU
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medications, of which 225 were pharmacy manufactured
(17.5%).
Conclusion and relevance A Pub-Med search found studies
dealing with the problem of unlicensed or off-label drugs in
children, but no data were found evaluating the amount that
is manufactured in the pharmacy. Our findings showed that
individual pharmacy preparation in paediatrics is indispensa-
ble for the success of pharmacotherapy in critically ill chil-
dren. It means that conditions were treatable that otherwise
were not.
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3PC-043 HAZARDOUS DRUGS: IMPACT OF MEASURES FOR
SAFE HANDLING
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Background and importance The 2016 National Institute for
Occupational Safety and Health (NIOSH) update classified
hazardous drugs (HD) with a risk to healthcare staff into
three lists. NIOSH criteria included: carcinogenicity, teratoge-
nicity, reproductive toxicity, organ toxicity at low doses, geno-
toxicity and drugs that mimic existing drugs in structure or
toxicity. The Spanish National Institute of Occupational Safety
and Hygiene then published a national adaptation of the
NIOSH lists.
Aim and objectives To analyse the HD included in the hospital
formulary and the safe handling measures implemented. The
second objective was to quantify the prescriptions of HD and
the pharmaceutical interventions required.
Material and methods The hospital formulary was revised in
January 2019 to classify HD according to risk level. Anti-
neoplastic intravenous drugs were excluded. We considered
antineoplastic drugs (list 1), non-antineoplastic drugs that
meet NIOSH criteria (list 2) and drugs with a reproductive
risk (list 3). A safe work procedure to handle HD in hospi-
tal was developed and the pharmacy procedures were
revised. To assess the impact of HD in medical orders, a
prospective study from January to June 2019 was con-
ducted. Data collection included HD, classification group,
number of inpatient prescriptions and pharmaceutical
interventions.
Results In the hospital formulary, there were 78 medications
included in the NIOSH lists: 29.5% in list 1, 38.5% in list
2 and 32% in list 3. A comprehensive safety programme of
three measures was carried out. Firstly, the hospital formu-
lary was modified, five new formulations were purchased
and one magistral formula was created. Secondly, changes in
labelling, repackaging or preparation in a biological safety
cabinet occurred for 10 medications. Thirdly, staff training
was provided. According to the analysis of medical orders, in
a 130 day period, there were 4093 daily HD prescriptions
(66.1% in list 3, 32.4% in list 2 and 1.5% in list 1) and
229 pharmaceutical interventions proposing a better
formulation.
Conclusion and relevance There were a large number of drugs
classified as hazardous in the hospital, most belonging to list
3 of the NIOSH classification. This means additional effort

for the pharmacy department is required. Working procedures
for safe handling should be revised.
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1M Piccoli*, 1F Selmin, 1G Mangoni, 1L Camuffo, 1L Cancanelli, 1M Rivano, 2C Jemos,
1F Cilurzo, 2E Omodeo Salè. 1Università Degli Studi Di Milano, Pharmaceutical Sciences,
Milano, Italy; 2Istituto Europeo Di Oncologia, Hospital Pharmacy, Milano, Italy

10.1136/ejhpharm-2020-eahpconf.91

Background and importance Pembrolizumab is a monoclonal
antibody widely used in the oncology field at a fixed dose of
200 mg. The stability of pembrolizumab diluted in 0.9%
sodium chloride solution is 96 hours stored at 2–8 °C, as
reported in the summary of product characteristics.1

Aim and objectives The purpose of the study was to evaluate
the in use stability of pembrolizumab diluted at clinically rele-
vant concentrations and stored in polyolefin infusion bags
over a 14 day period. There is a practical implication in com-
pounding these solutions in advance, with a view to a strate-
gic reorganisation and optimisation of work in an antiblastic
drug preparation laboratory integrated into a day hospital
system.
Material and methods Analysis was performed on three sam-
ples of pembrolizumab at a concentration of 2 mg/mL, stored
at 2–8°C, on days 0, 1, 4, 7, 11 and 14. Analyses included
pH, osmolality, turbidimetry, dynamic light scattering (DLS),
size exclusion chromatography–high performance liquid chro-
matography (SEC-HPLC) and nanoparticle tracking analysis
(NTA). These methods were selected on the basis of a pre-
liminary study on samples subjected to mechanical and ther-
mal stresses.
Results All samples were clear, without particulate or precipi-
tates, and turbidity free. pH and osmolality did not reveal dif-
ferent results on day 14 compared with day 0. Using SEC-
HPLC, only one peak was found corresponding to the mono-
mer of pembrolizumab at about 150 kDa, with a retention
time (Rt) of 16.27±0.02 and 16.41±0.08 at day 0 and day
14, respectively. No signs of aggregates or fragmentations
were detected as Rt and the area under the curve of peaks
remained constant over time. At all time points, DLS showed
a monomodal sample with a hydrodynamic diameter of
around 11 nm. These results were in agreement with NTA
data.
Conclusion and relevance No physicochemical instability of
pembrolizumab solutions was observed during the study
period. Therefore, preparation of pembrolizumab in advance
might be considered in the perspective of dose banding for a
cost saving strategy, reducing the patient‘s waiting time
between evaluation and the beginning of treatment, and avoid-
ing drug wastage. Maintenance of biological activity and lack
of immunogenicity should be investigated to confirm these
studies.
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3PC-045 IMPACT OF THE PREPARATION OF A CLINICAL
SOLUTION OF RITUXIMAB 1.0 MG/ML ON THE
PARTICULATES (AGGREGATION) MEASURED BY
DYNAMIC LIGHT SCATTERING: SODIUM CHLORIDE
AND GLUCOSE CONCENTRATION, AND AGITATION
EFFECT
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Faculty-Institute for Biomedical Research-University of Granada, Analytical Chemistry,
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Background and importance Rituximab (RTX) is a therapeutic
monoclonal antibody used for the treatment of certain types
of cancer. As a complex protein, routine handling or uninten-
tional mishandling of its solutions may cause degradation that
could remain unnoticed but could potentially compromise the
clinical safety and efficacy of the drug product.1

Aim and objectives To assess the impact on the RTX (Mab-
thera) aggregation process promoted by slight modification in
the concentration of the compound (NaCl 0.9% and glucose
5%) used to prepare the clinical diluted solution of RTX 1.0
mg/mL. Also, to assess the impact on the aggregation of RTX
clinical diluted solutions (1.0 mg/mL in NaCl 0.9% and glu-
cose 5%) promoted by manual shaking.
Material and methods RTX (Mabthera 10 mg/mL) was diluted
to 1 mg/mL using different NaCl (from 0.5% to 1.5%) and
glucose (from 1% to 10%) concentrations. Manual gentle
shaking was performed for 10 minutes. Particulate was tracked
by dynamic light scattering (DLS) and readings were carried
out in a protein solution DynaPro-99 system dynamic light
scattering module equipped with a temperature control micro
sampler (Wyatt, Santa Barbara, California, USA) for obtaining
the hydrodynamic radius (HR) and polydispersity.
Results Reference 1.0 mg/mL RTX samples diluted in NaCl
0.9% and glucose 5% showed a single particulate population
with a HR of 10.51±2.210 nm and 10.72±2.694 nm, respec-
tively, attributed to monomers of RTX. No significant changes
were obtained for HR when the concentration of the diluents
was changed. Also, no significant changes were observed when
the samples were shaken, with the HR values always within
the interval of the size of the monomers. Polydispersity
remained unchanged in all of the samples analysed.
Conclusion and relevance Variation in NaCl and glucose con-
centrations around clinical concentrations of 0.9% and 5%
did not promote aggregation in a 1 mg/mL RTX solution
detected by DLS. Also, shaking did not have any impact on
aggregation in this clinical RTX solution.
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THE MICROBIOLOGICAL SAMPLING PLAN

1C Sampaio*, 1A Capela, 1R Barbosa, 1S Fraga, 1T Soares, 2M Ribeiro, 2C Teixeira. 1Centro
Hospitalar Universitário São João, Pharmacy, 4200–319 Porto, Portugal; 2Centro Hospitalar
Universitário São João, Clinical Pathology, 4200–319 Porto, Portugal

10.1136/ejhpharm-2020-eahpconf.93

Background and importance Sterility testing of parenteral
nutrition (PN) is described in pharmacopoeias and estab-
lishes the minimum number of units that must be tested.
Normally, no quality control testing is performed for extem-
poraneously prepared products. In our procedure, to evalu-
ate the efficacy of the working method, samples are taken
from personalised and stock PN mixtures as part of the
control process.
Aim and objectives To evaluate the number of PN samples
taken for microbiological control and its compliance with
pharmacopoeial specifications. To test the possibility of reduc-
ing the number of PN samples taken and the economic
impact associated with this.
Material and methods This was a retrospective study of the
microbiological control of PN bags from October 2018 to
September 2019. Data were obtained from pharmacy and
microbiology laboratory records. The parameters measured
were: PN bags produced, PN samples taken versus recom-
mended by pharmacopoeial specifications and economic
impact. Costs were calculated considering the value attributed
to the sterility test.
Results During the studied period, 12 466 PN bags were pre-
pared and 1723 were tested. Four of the control bags had a
positive result (0.23%). In no case was the result compatible
with infection or isolation of the same microorganism in
blood culture. Analysis of the data by day of the week
showed an average number of bags assessed for control/pre-
pared of 7/49 (Monday), 4/26 (Tuesday), 7/42 (Wednesday),
7/51 (Thursday) and 9/76 (Friday). According to the pharma-
copoeial specifications, for production less than 100 units,
the minimum number of units to be tested should be 10%
or 4 units, whichever is greater. Therefore, applying these
average values to the production, the minimum number of
samples taken should be: 5 (Monday), 4 (Tuesday), 4 (Wed-
nesday), 5 (Thursday) and 8 (Friday). The predictable
decrease in the number analysed would imply a cost saving
of C¼ 9575/year.
Conclusion and relevance The procedure in operation consists
of random sampling of 1 in 5 prepared PN bags. These
results, as well as a history of low and stable positive con-
trols, will allow an increase in the sampling interval to 1 in
10. The cost saving achieved will allow other studies to be
performed with the microbiology team, improving the man-
agement of material and human resources.
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3PC-047 STUDY OF THE TRIGON DEPOT ALLERGY TEST
(TRIAMCINOLONE AND EXCIPIENTS:
CARBOXYMETHYLCELLULOSE, POLYSORBATE 80)
DEVELOPED IN THE PHARMACY DEPARTMENT

1P Pacheco*, 1N Manresa-Ramón, 1MA Meroño-Saura, 1MÁ Carvajal-Sánchez, 1S Clavijos-
Bautista, 1TM Rodríguez-Martínez, 1C Fernández-Zamora, 1J Ibañez-Caturla, 2AM Mora-
González. 1Hospital General Universitario Morales Meseguer, Pharmacy, Murcia, Spain;
2Hospital General Universitario Morales Meseguer, Allergology, Murcia, Spain

10.1136/ejhpharm-2020-eahpconf.94

Background and importance The development of skin tests is a
booming diagnostic area in detecting the agent responsible for
an allergic reaction.
Aim and objectives To describe the development and results of
skin tests in the study of anaphylaxis by Trigon depot.
Material and methods A 52-year-old patient presented with
generalised pruritus, local irritation and dyspnoea immedi-
ately after infiltration of Trigon depot. The allergology
department asked the pharmacy department (PD) to prepare
intraepidermal (prick test) and intradermal tests with the con-
centrated drug and serial dilutions of Trigon depot, triamci-
nolone, carboxymethylcellulose and polysorbate 80. The PD
carried out a bibliographic search to determine the physical
form of the components, and their physical–chemical charac-
teristics and conservation. There were no specific data on
dilutions to these tests, so we relied on Al-Hadithy et al
(2011).
The PD evaluated the effectiveness by the results of the

skin tests. Possible false positives were taken into account.
Results We manufactured Trigon depot 40 mg/mL prick tests
(from commercialised vial), carboxymethylcellulose 5 mg/mL
(from commercialised eye drops), triamcinolone 1 mg/mL
(from the substance powder using a 0.22 mm filter) and pol-
ysorbate 80 (from docetaxel 20 mg/mL). The intradermal
syringes of Trigon and carboxymethylcellulose were pre-
pared at serial dilutions of 1:100 and 1:1000, and triamci-
nolone and polysorbate 80 at dilutions of 1:1, 1:10 and
1:100.
According to good manufacturing practices, the process was

carried out in a horizontal laminar flow hood, except for pol-
ysorbate 80. Physical stability was evaluated by visual inspec-
tion to ensure homogeneity and it was packed in 1 mL
syringes stored at 2–8°C for 48 hours protected from light.
The results of the study were: negative skin tests for docetaxel
(containing polysorbate 80) and triamcinolone; prick test with
Trigon depot produced mild erythema; intradermal reaction
with Trigon depot (1:100) was clearly positive with a 15×10
mm papule and erythema; and intradermal reaction with car-
boxymethyl cellulose (1:100) was positive with an 8 mm pap-
ule and erythema.
Conclusion and relevance In this multidisciplinary study, doc-
tors and pharmacists have worked towards a common goal,
the well being of the patient in the diagnosis of a rare ana-
phylactic reaction. It was concluded that the patient had
undergone anaphylaxis due to carboxymethylcellulose con-
tained in Trigon depot. This excipient is very common in the
pharmaceutical industry. In fact, our patient had previously
been exposed to Aquacel AG (contains carboxymethylcellulose)
which acted as the primary sensitiser.
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3PC-048 IMPORTANCE OF NON-STERILE FORMULATION IN A
PAEDIATRIC HOSPITAL
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Esplugues De Llobregat, Spain; 2Hospital Sant Joan De Déu/Fundació Salut Empordà,
Pharmacy, Esplugues De Llobregat, Spain
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Background and importance In a paediatric hospital, we often
face the lack of commercially available medicines suitable or
even licensed for use in paediatrics. Furthermore, authorised
paediatric medicines, especially in younger children and neo-
nates, may not always be age appropriate regarding dose, suit-
ability of dosage forms and excipients. Compounding is the
main solution to the problem, so the compounding area
becomes essential in this type of centre.
Aim and objectives The objective was to detect the therapeutic
groups (TG) which need the most compounded formulas in a
paediatric hospital, to highlight the necessity of child friendly
medicines.
Material and methods In 2018, a retrospective study was con-
ducted analysing the different compounded formulas and
amount of preparations, comparing data with the hospital for-
mulary and classifying them according to specific therapeutic
groups, in line with the anatomic, therapeutic, chemical classi-
fication system. Data were compared with the total hospital
formulary references.
Results A total of 125 non-sterile compounded formulas with
105 different active ingredients were prepared, and were clas-
sified into compounded oral liquid forms (OLF), representing
46.5% of the total OLF of the hospital formulary, oral solid
forms (OSF), representing 5.5% of the total OSF, and topical
solid forms (TSO), representing 28% of the total TSO.
Conclusion and relevance The TG with the most need for
compounded formulas were: cardiovascular disorders, digestive
system and metabolism or nervous system. The hospital phar-
macy of paediatric hospitals which care for complex patients

Abstract 3PC-048 Table 1

TG OLF OSF TSO

Formulas Bottles Formulas Capsules Formulas Tubes

Digestive and

metabolism

18 2908 6 3350

Blood and

haematopoietic

derivatives

1 76 2 1800

Cardiovascular 23 3667 4 4830 4 280

Dermatological 2 45

Hormonal 4 651 1 600

Anti-infective 7 138 1 400

Antineoplastic and

immunomodulatory

8 529 1 770 3 217

Musculoskeletal 4 108 10 22300

Nervous 16 1622 5 2100 1 239

Antiparasitic 1 6

Respiratory 1 6

Organs of the senses 1 78

Several 1 3
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face many difficulties in providing age appropriate medicines
regarding dose, suitability of the dosage form or excipient
content. Compounding is the main solution.

REFERENCES AND/OR ACKNOWLEDGEMENTS
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3PC-049 IMIPENEM–CILASTATIN FORTIFIED EYE DROPS FOR
THE TREATMENT OF CORNEAL ULCERS CAUSED BY
CONTACT LENSES: DEVELOPMENT AND
CHARACTERISATION

P Pacheco*, N Manresa-Ramón, MÁ Carvajal-Sánchez, T Rodríguez-Martínez, MA Meroño-
Saura, S Clavijos-Bautista, C Fernández-Zamora, J Ibañez-Caturla. Hospital General
Universitario Morales Meseguer, Pharmacy, Murcia, Spain

10.1136/ejhpharm-2020-eahpconf.96

Background and importance Corneal ulcers are a common
problem that may appear more frequently in patients with
inappropriate use of contact lenses. Unfortunately, it can
be difficult to diagnose; its cause can be elusive and the
consequences of an error in diagnosis or treatment can be
severe.
Aim and objectives To describe the development of 0.5% imi-
penem–cilastatin eye drops and to evaluate the effectiveness
and safety of this master formula.
Material and methods In February 2019, a 41-year-old
woman presented to the emergency department for severe
pain in the right eye. Commercial eye drops (0.3% tobra-
mycin and 0.5% moxifloxacin) were being applied. The
ophthalmology department diagnosed an infiltrated corneal
ulcer with an epithelial defect. Microbiological culture of
the contact lenses was requested and Enterococcus faecalis
and Achromobacter xylosoxidans were isolated. The antibio-
gram revealed sensitivity to b-lactams and resistance to
tobramycin and quinolones. The ophthalmologist contacted
the pharmacy service to select the most appropriate treat-
ment, deciding on the development of 5% ceftazidime and
0.5% imipenem fortified eye drops (1 drop every 2 hours).
A corneal scraping was also carried out where growth of
Fusarium spp was found. Therefore, therapy was completed
with 1% voriconazole (1 drop every 2 hours) and 5% nata-
mycin (1 drop every 4 hours).
A bibliographic search was made in PubMed and in the

Spanish Society of Hospital Pharmacy, focusing on organolep-
tic characteristics, stability and pH. Effectiveness and safety
were evaluated in the medical history (Selene).
Results We manufactured 5 mg/mL imipenem–cilastatin eye
drops from the vial for intravenous use and water for injec-
tion, working in a horizontal laminar flow cabinet and follow-
ing the standardised work procedure. A 0.22 mm filter was
used. We established stability at 2–8°C for 2 days, protected
from light. It was verified that a completely transparent liquid
with pH 7 had been obtained.
Conclusion and relevance Imipenem–cilastatin 0.5% eye drops
proved to be a novel alternative in the treatment of corneal
ulcers caused by Enterococcus faecalis and Achromobacter
xylosoxidans. It produced a rapid and intense antibiotic effect
that resulted in a reduction in eye inflammation. It was also
easy to apply, which facilitated therapeutic compliance and
contributed to a shorter hospital stay. Its safety and tolerance
profiles were adequate.
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Spain; 2Hospital Sant Joan De Déu/Fundació Salut Empordà, Pharmacy, Esplugues De
Llobregat, Spain
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Background and importance Paediatric pharmacy often faces a
lack of commercially available medicines suitable or even
licensed for use in children. Children cannot be regarded as
small adults or as a homogeneous group in themselves. As a
consequence, paediatric medicines should be appropriately
designed for the target age group. Compounding is the main
solution to this problem, so the compounding area becomes
essential in this type of centre. Given the high number of
requests for these formulations, including the most commonly
used compounded preparations in the pharmacy formulary as
standard preparations (SP) is a possible solution.
Aim and objectives To highlight the importance of compound-
ing for obtaining child friendly dosage forms and formulations
in a referral paediatric hospital.
Material and methods All SP included in the pharmacy formu-
lary were identified and research was conducted to ensure
that a suitable or licensed commercial product for paediatric
patients was unavailable nationally and internationally. Using
our compounding software, we quantified all SP made in
2017 due to the lack of a commercially available product and
classified these according to their route of administration.
Results Our formulary included 99 SP compounded in our
pharmacy department (table 1). Oral liquid compounded for-
mulations (52) represented 35% of the total oral liquid drugs
available in our formulary (148).

Table 2 describes the reasons for compounding our 99 SP.

Abstract 3PC-050 Table 1

Compounding form Different active substances

formulated

Prepared units per

year

Oral liquid 52 8300

Solid 16 25000

Parenteral

administration

12 1879

Ocular topical 5 524

Topical 13 1535

Rectal 1 22

Abstract 3PC-050 Table 2

Commercially available with no

child friendly formulation

(dosage forms, administration

volume, dosage form size)

Inappropriate

excipient for

children

Available for a

different

treatment

indication

For stability/

sterility

requirements

81 2 3 13
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Conclusion and relevance The development of age appropriate
and acceptable paediatric dosage forms is a complex and chal-
lenging process, as it is necessary to consider children´s
acceptability and preferences for different formulations as well
as the use of adequate excipients in this population. In our
hospital, about one-third of the oral liquid preparations, the
most adequate in paediatrics, are SP.
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3PC-051 CIRCUIT TO PREPARE AND CONDITION ORAL
HAZARDOUS MEDICINES
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2J Montoya Matellanes, 1E Dolz Bubbi, 1M Lobardero Pin. 1Complejo Hospitalario
Universitario Insular Materno Infantil, Pharmacy, Las Palmas De Gran Canaria, Spain;
2Hospital Universitario Araba Sede Txagorritxu, Pharmacy, Alava, Spain

10.1136/ejhpharm-2020-eahpconf.98

Background and importance Current recommendations from
the National Institute for Occupational Safety and Health
(NIOSH) require hospitals to ensure the safety of hospital
workers when handling hazardous drugs (HD).
Aim and objectives To design a circuit to prepare and condi-
tion oral HD in a pharmacy service (PS).
Material and methods The HD included in the hospital docu-
mented by the NIOSH were selected, as well as those that
due to their structure, mechanism of action and toxicity were
similar to some HD or that some dangerous characteristic
reflected in their data sheet.
Using Farmatools (electronic PS prescription) and electronic

medical record programmes, the HD were identified by add-
ing HD or HD-RR (if reproductive risk) to their description,
and recommendations for their preparation and administration
were incorporated in the file for each HD (this information
was integrated into the nursing pharmacological activity sheet
where they register the medication administered to patients).
Labels were designed to identify HD boxes in the PS.
The following ‘observations on the dispensation’ were

defined and included in Farmatools:
Solid drugs: repackaged in blister, fractionated and repack-

aged in blister, dosed in capsule and repackaged in blister.
Solid drugs administered by tube or for patients with swallow-
ing problems: tablet packaged in syringe, crushed tablet and
repackaged in syringe, powder repackaged in syringe, dosed
and powder repackaged in syringe.
Liquid drugs: solution/suspension repackaged in syringe.
A guide was prepared for the administration by tube or for

patients with swallowing problems (possibility of disintegrating
or diluting in water, volume and time required, need to crush,
etc).
Results Identification and recommendations from the computer
programmes have allowed the location of the HD treatments
in the PS to dispense them prepared, and nurses can differen-
tiate them when necessary. With the pharmaceutical validation
of the prescription, the most appropriate pharmaceutical forms
were adapted and the corresponding observation was selected
for each prescribed HD. Generating a ‘treatment location list
according to observations’, which facilitates Farmatools, has
allowed PS personnel to determine the relationship, pharma-
ceutical form and conditioning of the prescribed HD that
have to be prepared.

Conclusion and relevance Changes in computer programmes
have allowed the design of a circuit to prepare and condition
oral HD and improve the safety of hospital workers.

REFERENCES AND/OR ACKNOWLEDGEMENTS
No conflict of interest.
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Background and importance According to the European Com-
mission, every year more than 20 million workers in Europe
are exposed to carcinogenic, mutagenic, reprotoxic hazardous
drugs, including cytotoxic drugs.
Aim and objectives To review the safety of handling hazardous
drugs in our paediatric referral hospital, according to the
national guidelines included in the ‘technical document on
hazardous medicines, preventive measures for their preparation
and administration’(TDHM), published on 2016 by the Span-
ish National Institute for Safety and Hygiene at Work.
Material and methods Medicines included in our pharmacy
formulary labelled as hazardous were identified, listed and
classified into three groups according to the proposed model
of the National Institute for Occupational Safety and Health
(NIOSH). We categorised each group in two according to
the route of administration (parenteral/oral). Those adminis-
trated orally were divided according to their need for recon-
stitution or manipulation before administration. Also, we
noted if drugs were currently prepared in the pharmacy
department (PD).
Results (Figure 1).

Conclusion and relevance After analysing our hazardous medi-
cines handling protocols, we found that there is still room for
improvement. We describe the actions planned for each drug
group:

A. Requesting compounded intravenous products to be stored in
vials instead of ampoules would allow preparing them using
enclosed systems.

B. Regarding the five parenteral route group (three hazardous
medicines currently prepared by nurses), three could be
prepared in the PD and, for the remainder, an accurate
handling protocol could be developed to ensure utilisation of
the enclosed systems for their preparation.

Abstract 3PC-052 Figure 1
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C. Regarding the five oral route group (three hazardous
medicines), reconstitution is required for three, which can be
done in the PD. The other two are sold in sachets, so we
plan to develop a handling protocol.

D. Directly proposed to prepare them in the PD.

Finally, we encourage implementing safe handling recom-
mendations to achieve the goal of a safety plan for workers.
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3PC-053 IMPACT OF SERIALISATION ON RECEPTION OF
MEDICINES AND ACTIVITY SMOOTHING

P Lacassagne*. Intern in Pharmacy, 31270, Cugnaux, France

10.1136/ejhpharm-2020-eahpconf.100

Background and importance In February 2019, EU regulation
2016/161 made serialisation compulsory to improve the safety
of medicines. This new regulation caused a major change in
our practice of receiving medicines. Indeed, because of the
high number of boxes received, we will install a robot to
decommission all the medicine boxes.
Aim and objectives To identify the modifications in our recep-
tion process with the new regulation.
Material and methods Reception data on our managing soft-
ware (Copilote) for the last 23 weeks were exported and ana-
lysed by Excel.
Results The new regulation will reorganise our process of
reception by creating three different flows instead of one. The
three identified flows are: serialisable+robot (SR); serialisable
+no robot (SNR); not serialisable+no robot (NSNR).
SR products will be handled by the robot whereas SNR

will be decommissioned when received. We need to change
our analysis method, from lines of product received to num-
ber of medicine boxes received, in order to assess the required
volume of storage of our new robot. The main flow is SR
(71%), followed by SNR (28.5%), whereas NSNR is negligible
(0.5%). We observed that the number of drug boxes received
was not smooth, with peak activity every 8 weeks.
Conclusion and relevance We identified the major changes
caused by the new regulation and changed our analysis
method to fit the new regulation. We will now analyse the
largest laboratory orders to try to smooth out activity. There-
fore, we will change the order calendar. Consequently, we
expect an improvement in activity in order to stock the medi-
cine boxes in the robot and reduce the delay in reception.
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3PC-054 SODIUM BENZOATE SUSPENSION IN NON-KETOTIC
HYPERGLYCINAEMIA: A CASE REPORT

S Inmaculada, F Valiente Borrego*, M Muros, N Lucas, MA Sarabia, MA Rodriguez,
J Ramos, I Alarcon. Hospital De La Vega Lorenzo Guirao, Pharmacy, Murcia, Spain
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Background and importance Non-ketotic hyperglycinaemia
(NKH) is a rare inborn error of glycine metabolism character-
ised by accumulation of glycine in body fluids and tissues,

resulting in neurometabolic symptoms of variable severity.
Sodium benzoate is the sodium salt of benzoic acid that conju-
gates with nitrogen containing glycine to form the molecule
hippurate. Hippurate can be excreted by the kidneys, reducing
plasma glycine levels. N-methyl-D-aspartate receptor antago-
nists may ameliorate neurological symptoms although it
remains to be established whether they improve long term
outcome. Lack of authorised presentations for treatment of
rare diseases is an important obstacle that is usually resolved
by hospital pharmacy formulations, especially in children.
Aim and objectives The aim was to provide an adequate, stable
and well accepted oral sodium benzoate formulation for a
patient with NKH, to improve her general status
Material and methods A 4-year-old girl with severe NKH
needed oral treatment with sodium benzoate, although there is
no standard oral formulation for children. To find an optimal
and suitable solution, a literature search was carried out in
the National Library of Medicine’s (MEDLINE) database,
including terms ‘sodium benzoate/chemistry’, and ‘administra-
tion, oral’ with no other filter. Our national and regional for-
mulation databases were also checked.
Results The patient was initially treated with 16 mL, three
times a day, sodium benzoate syrup 112.5 mg/mL, but the
volume needed was impossible to swallow by the patient due
to her clinical status. Subsequently, 2 g sodium benzoate
sachets were given with meals (four times a day) but they
were not well tolerated.
We then dispensed a 250 mg/mL suspension in Ora-Sweet

with a stability of 90 days. Despite it being a new formulation
for our pharmacy service, glycine levels were reduced from
900–1000 m/L to 500 m/L over 2 months. Currently, her clini-
cal situation is stable, and the patient receives 8 g/24 hours of
sodium benzoate which is well tolerated.
Conclusion and relevance Sodium benzoate oral suspension dis-
pensed with Ora-Sweet seemed to be an adequate solution to
NKH treatment in our patient. Although the formulation is a
basic operation for hospital pharmacy services, it is essential,
especially in children with rare diseases that need orphan drugs.
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Section 4: Clinical Pharmacy Services

4CPS-001 EXPERIENCE WITH THE NEW DIRECT ACTING
ANTIVIRAL AGENTS IN A THIRD LEVEL HOSPITAL IN
2018
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10.1136/ejhpharm-2020-eahpconf.102

Background and importance The new direct acting antivirals
(DAAs), indicated in chronic hepatitis C (HCV), show a sus-
tained virological response at 12 weeks (SVR12) >90% in
clinical trials, with worse results in patients with genotype 3.
Aim and objectives To analyse the effectiveness of the new
DAAs in a real cohort of HCV patients during 2018, and
establish if there are differences between genotypes.
Material and methods This was a retrospective observational
study including all patients treated with DAAs in 2018. The
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variables collected were: age, sex, HCV/HIV coinfection, geno-
type (G), degree of fibrosis (F), previous treatments, basal
viral load (BVL), treatment duration, viral load at 12 weeks
post-treatment, adherence and adverse effects (AEs). Effective-
ness was evaluated according to SVR12.
Results Ninety-one patients (57.1% men) received treatment
with DAAs, with a mean age of 55.6±10.4 years; 20 (22%)
were coinfected with HIV, and 55 (60,4%) had BVL >800
000 UI/mL. The genotype distribution was: 29 (31.9%) G1a,
28 (30.8%) G1b, 1 (1.1%) G2, 15 (16.5%) G3 and 18
(19.8%) G4. Degree of fibrosis: 27 F0–F1, 16 F1, 10 F2, 15
F3, 2 F3–F4 and 14 F4; 7 (7.7%) patients were without data
(WD). There were 75 (82.4%) naive patients; 6 had received
treatment with DAAs (2 with two different lines).
Treatment distribution was: 36 (39.6%) glecaprevir/pibren-

tasvir, 28 for 8 weeks and 8 for 12 weeks; 29 (31.9%) elbas-
vir/grazoprevir, 28 for 12 weeks and 1 for 16 weeks; 23
(25.3%) sofosbuvir/velpatasvir for 2 weeks, 2 with ribavirin; 1
(1.1%) ledipasvir/sofosbuvir for 8 weeks; 2 (2.2%) sofosbuvir/
velpatasvir/voxilaprevir for 12 weeks, both after relapse to
two previous lines with DAAs.
The response observed was: glecaprevir/pibrentasvir 32

SVR12, 3 WD and 1 treatment suspension because of the
patient‘s poor clinical condition; elbasvir/grazoprevir 26
SVR12 and 3 WD; sofosbuvir/velpatasvir 17 SVR12, 3 WD, 1
died (sepsis) and 2 virological failure (VF) (both G3, 1 F3, 1
F4, 1 relapsed to DAAs); ledipasvir/sofosbuvir: 1 SRV12;
sofosbuvir/velpatasvir/voxilaprevir 2 SRV12. Of the total evalu-
able responses (n=80), 78 (97.5%) SRV12 and 2 (2.5%) VF
were observed.
Conclusion and relevance Our data confirm the effectiveness of
the new DAAs, with SVR12 >95%, and are consistent with
clinical trials which show that patients with G3 have the
worst SVR12 rates.
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Background and importance Intestinal obstruction and constipa-
tion are frequent causes of attendance at the emergency serv-
ices. Multiple studies have linked a high anticholinergic
burden with constipation in elderly patients. However, its
impact on patients attending the emergency department has
not yet been clearly established.
Aim and objectives To evaluate the anticholinergic burden in
patients who come to the emergency services for constipation,
as well as its impact on re-attendance to these units.
Material and methods This was a retrospective observational
study. Patients who consulted the emergency department for
constipation or intestinal subocclusion were included (Septem-
ber 2018–June 2019). Drugs were collected from the elec-
tronic prescription. The anticholinergic burden of the
medication was calculated using the anticholinergic burden
index scale.1

A multivariate analysis was performed, including in the
model parameters with a value of p <0.2 in the previous uni-
variate analysis. The impact of continuous laxative treatment
at discharge on the risk of re-attendance was evaluated. Statis-
tical analysis was carried out using Stata V.2.0.
Results A total of 104 patients were included (mean age 77.1
(±14.6) years)): 47 patients (56.6%) were classified as having
a high cholinergic burden, 30 (36.1%) an intermediate burden
and 6 (7.2%) a low burden.
In the univariate analysis, the variables associated with

readmission at 30 days were age >80 years, women, diabetes,
residence destination, dementia and high cholinergic burden.
In the multivariate analysis, age >80 years (0.34 (0.12–

0.97)), a high anticholinergic burden (4.21 (1.07–16.5)) and
dementia (3.26 (1.11–9.50)) were associated with readmission
after 30 days.
Laxative prescription at discharge in the high burden group

patients was not associated with a reduction in re-attendance
(OR (95% CI) 0.86 (0.48–3.27)). In the intermediate burden
group, a reduction in income was observed (OR (95% CI)
0.13 (0.015–0.99)).
Conclusion and relevance A high anticholinergic burden at dis-
charge from the emergency department in elderly patients
who consult for constipation was closely related to re-attend-
ance at 30 days. Hence these patients must be considered
high risk and specific interventions established.
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Background and importance Chronic intestinal failure (CIF) is
a rare pathology, included in the 2013 Orphanet list. Paren-
teral nutrition is a lifesaving and often lifelong therapy
because of nutrients loss and electrolyte and fluids imbal-
ance related to impairment in intestinal absorption and high
daily stoma output. Antimotility and antisecretory drugs can
reduce faecal output and promote better nutrient and fluid
absorption. An impaired hormonal ‘ileo-colonic brake’ may
further worsen imbalance in patients with end jejunostomy
short bowel syndrome (SBS-IF). Intestinal adaptation can
occur in the remaining part of the bowel through secretion
of gut trophic peptide hormones, such as glucagon-like pep-
tide (GLP) 2 and 1. With large enteral resections, GLP
secretion is virtually absent, and treatment with GLP ana-
logues could be useful. Liraglutide is a GLP-1 analogue
which reduces gastric hypersecretion and slows gastric emp-
tying. In an open label, 8 week pilot study, liraglutide sig-
nificantly reduced the ostomy wet weight output by 474
±563 g/day (p=0.049).
Aim and objectives The primary aim of the study was to eval-
uate the effect of liraglutide on faecal output in patients with
SBS-IF and a high faecal output.

Abstracts

A48 EJHP 2020;27(Suppl 1):A1–A232



Material and methods Data on faecal output, March 2018 to
September 2019, were collected for patients with SBS-IF and
a high faecal output, despite treatment with antimotility and
antisecretory drugs, who received liraglutide to reduce ostomy
output.
Results Ten patients received liraglutide at a standard dose.
Small bowel length was <140 cm. Pretreatment faecal output
was 3230 mL/day. Two patients did not respond to treatment,
while the remaining eight patients (80%) achieved a post-treat-
ment faecal output of 1983 mL/day, with an average reduction
of 1402 mL/day (-43%) after 8 weeks of therapy. One patient
discontinued therapy following intestinal recanalisation, while
therapy is ongoing in seven patients. Liraglutide was well tol-
erated and all patients reported an improvement in quality of
life.
Conclusion and relevance Liraglutide seems to have a place in
the limited treatment armamentarium available for patients
with SBS-IF, who have a significantly impaired quality of life.
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Background and importance The combination of thiamine/vita-
min C/hydrocortisone has recently emerged as an adjunctive
therapy for patients with septic shock (SS)
Aim and objectives To evaluate the use of the combination as
a complementary treatment for SS.
Material and methods A retrospective, observational, cohort
study was carried out in critically ill patients diagnosed with
SS in an ICU between January 2018 and September 2019.
Patients were divided into two cohorts: cohort A (had
received standard therapy of intensive fluids, empirically broad
spectrum antibiotics, prevention of vein thrombosis and nore-
pinephrine as vasopressor therapy) and cohort B (in addition
had received intravenous treatment with the combination).
Demographic variables (age, gender) and clinical variables
(comorbidities, SAPS-III, origin of sepsis, need for invasive
mechanical ventilation (IVM) and extracorporeal membrane
oxygenation (ECMO), baseline procalcitonin, acute renal fail-
ure and blood culture positive) were collected. Dosage and
duration of combination treatment were collected in cohort B.
Hospital mortality, length of stay (LOS), duration of IVM,
requirement for renal replace technique (RRT) and duration
of vasopressor treatment were assessed. Comparisons between
the groups were performed with STATA V.14.2
Results A total of 115 patients with SS were included (59 in
cohort A; 56 in cohort B). All demographic and baseline
clinic characteristics were not significantly different between
the groups except for immunosuppression (41 vs 28,
p=0.048). Patients in cohort B received the combination a

median of 3 (1–26) days at doses: vitamin C 1.5 g/6 hours
(62.5%), 1 g/6 hours (16.1%), 1 g/24 hours (16.1%) and 0.5
g/24 hours (5.3%); thiamine 200 mg/12 hours (55.4%), 100
mg/24 hours (26.8%) and 100 mg/12 hours (17.8%); and
hydrocortisone 50 mg/6 hours (53.6%) and 100 mg/8 hours
(46.4%). Twenty-one patients received decreasing dose regi-
mens. In 23 patients in cohort A, steroid treatment was neces-
sary. The combination was prescribed on admission in 80.7%
of patients, and in 11 patients the prescription was delayed
for a median of 7 (2–16) days. No differences in mortality
were observed (24 vs 21, p=0.450). Patients in cohort B
required more IVM than those in cohort A (31 vs 19,
p=0.014) for more days (19.42 vs 2.17, p=0.055), more
RRT (27 vs 16, p=0.019) and LOS (10.64 vs 6.37, p=0.02).
Conclusion and relevance According to our results, it cannot
be concluded that adding hydrocortisone/vitamin/thiamine to
standard treatment reduces mortality, LOS or duration of vas-
opressors. However, there was a tendency to treat the most
vulnerable patients (immunosuppressed patients, refractory sep-
sis and RRT). Variable dosage was used, and as a result of
the study, a protocol was developed in the unit to standardise
the use of the combination.
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Background and importance Cow’s milk protein allergy
(CMPA) is universally the most common food allergy in the
first years of life, and the incidence has increased over the
past few years. The presence of CMPA has important reper-
cussions for patients and their families as it diminishes their
quality of life.
Aim and objectives Our aims were to characterise our popula-
tion of children with CMPA and to identify predictive factors
for the persistence of this allergy.
Material and methods This was a retrospective observational
study in 168 children diagnosed with CMPA at the gastroen-
terology and nutrition unit undergoing treatment with special
formulas for the management of CMPA, between 1 January
and 31 March 2017, at the University Clinical Hospital of
Santiago de Compostela. Clinical variables and complementary
tests, perinatal and nutritional factors, symptoms and type of
hydrolysed formula used was recorded. Children were fol-
lowed-up to 2 years of age. A logistic regression analysis was
used to investigate independent predictive factors for the per-
sistence of CMPA beyond the age of 1 year of age.
Results A total of 88 males (52.4%) with a mean age at diag-
nosis of CMPA of 3.27±2.82 months were studied: 31% did
not have a differentiated diagnosis; 89.3% were born after 37
weeks’ gestation; 20.2% by caesarean section; 46.4% were
breastfed; 36.1% were fed artificially; 17.5% had mixed feed-
ing; and 47.1% had a first or second degree family history.
Patients who began with gastrointestinal and/or cutaneous

symptoms were observed to take longer to acquire tolerance
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than those with subjective symptoms at the beginning of the
study (p=0.018). Patients with immunoglobulin E (IgE) medi-
ated CMPA had more cutaneous symptoms (84%) than those
not mediated by IgE. In 25 patients (14.9%), CMPA was IgE
mediated, of whom only 24% resolved their intolerance
before 1 year of age. Mean age of resolution was 18.77±6.25
months.
The most commonly used substitution formulas in our

study were hydrolysed lactose free milk protein formulas.
Conclusion and relevance The findings of the study showed
that the presence of IgE mediated CMPA, gastrointestinal and/
or cutaneous symptoms had negative effects on tolerance. No
perinatal or nutritional risk factors were found to predict the
persistence of CMPA.
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WILSON DISEASE
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Background and importance Wilson disease is a rare autosomal
recessive disorder. It is characterised by an excessive accumula-
tion of copper in the body, mainly in the liver, brain and cor-
nea, leading to different manifestations, in which
neuropsychiatric and hepatic manifestations predominate. Ther-
apeutic management is based on the use of copper chelating
agents (D-penicillamine, trientine) and drugs that hinder the
absorption of copper (zinc salts). Ammonium tetrathiomolyb-
date, an experimental treatment, has also been used for peri-
ods of 8 weeks in patients with a neurological presentation
under compassionate use.
Aim and objectives To evaluate the effectiveness and toxicity
of ammonium tetrathiomolybdate in a patient with Wilson
disease.
Material and methods A 42-year-old man was diagnosed with
Wilson disease with neurological manifestations at 33 years of
age, and increased transaminase levels and the presence of
Kayser–Fleischer ring in both eyes. One mutation, c3359T> A
(p.Leu1120*), was identified on exon 15 in the ATP7B gene.
He was treated with trientine for 4 months with clinical wor-
sening, replacing trientine with zinc sulphate and ammonium
tetrathiomolybdate. At 7 weeks, the last drug was retired
because of progressive worsening of liver function. Given the
clinical situation, D-penicillamine was added to the basic treat-
ment that, 6 months later, was suspended due to marked
deterioration in neurological and functional conditions. Main-
tenance treatment with zinc sulphate was continued. In the
following months, neurological symptoms progressively
improved, maintaining liver function. Seven years later, due to
neurological worsening, treatment was started again with
ammonium tetrathiomolybdate 60 mg daily and 8 weeks later
it was increased to 120 mg daily (20 mg between meals three
times a day and 20 mg with each meal three times a day).
Results After 15 months of treatment with ammonium tetra-
thiomolybdate combined with zinc sulphate, the patient

experienced improvements in motor and cognitive–behavioural
symptoms, and maintained normal haematological and hepatic
function. Before starting treatment with ammonium tetrathio-
molybdate, at the analytical level, we found: copper in urine
56 mg/24 hours, ceruloplasmin 2 mg/dL and copper in blood
34 mg/dL; after 8 weeks (with a dose of 60 mg/day) the val-
ues were 111 mg/24 hours, 2 mg/dL and 63 mg/dL, respec-
tively, and currently the values are 44 mg/24 hours, 2 mg/dL
and 16 mg/dL.
Conclusion and relevance In our patient, ammonium tetrathio-
molybdate was effective and well tolerated for a prolonged
period. It could be an alternative in patients with neurological
manifestations.
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Background and importance Oral anticoagulants (OAC) have a
significant risk of adverse events, particularly in the transition
of care were OAC are initiated, modified or transitionally
interrupted. Pharmaceutical care through medication reconcilia-
tion and patient counselling could improve the benefit to risk
ratio of these drugs.
Aim and objectives To use OAC therapy as prioritisation crite-
ria for performing pharmaceutical care: medication reconcilia-
tion and pharmaceutical counselling.
Material and methods A prospective and interventional single
centre study was conducted from March to September 2018
in the medicine and surgical units. Patients with an OAC pre-
scribed from the outpatient sector were included. These
patients received medication reconciliation at admission and
discharge as well as patient specific pharmaceutical counselling
about OAC to provide education. Their knowledge was
assessed with a multiple choice questionnaire.
Frequency and type of reconciliation discrepancies were

studied at admission and discharge. The gravity rating of this
discrepancies was measured using the Cornish et al scale, with
three levels of severity: low, moderate and high.
At patient discharge, a summary of the knowledge acquired

by the patient about OAC and medication reconciliation was
provided to them.
Results A total of 162 patients were included in the study.
Medication reconciliation at admission allowed the detection
of 133 unintentional discrepancies (0.8/patient) of which 16
represented a high risk to the patient, including 9 errors
about OAC prescribing. Concerning medication reconciliation
at discharge, 51 unintentional discrepancies (0.3/patient) were
detected: 12 represented a high risk to the patient, including
8 errors about OAC prescribing.
The acceptance rate of the discrepancies was 86% in total

and reflected the degree of severity of the pharmaceutical
interventions. This result reached 96% if we took into
account discrepancies with a real clinical impact. Concerning
the pharmaceutical multiple choice questionnaire, the success
rate was 66%.
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Conclusion and relevance This study has highlighted that
OAC represents a relevant criterion of prioritisation to the
long term implementation of pharmaceutical care. This
secures the management of patients receiving OAC if phar-
maceutical care is present along the whole route of care,
from admission to discharge. The last step of our approach
will be improvement in the transmission of data to com-
munity caregivers.
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Background and importance Several studies have analysed the
risk factors for admission to the emergency department (ED)
due to gastrointestinal haemorrhage (GH) related to oral anti-
coagulant therapy (OAT). However, the effect of treatment
modification at discharge on readmission rates and short term
mortality are not known.
Aim and objectives To describe the frequency and risk factors
associated with readmission rates to the ED in patients with
previous GH secondary to OAT at 30 days and 1 year after
discharge and its mortality.
Material and methods This was a retrospective observational
study conducted in a tertiary hospital. Adult patients treated
with OAT who consulted an ED due to coagulation disor-
ders were included (January 2017–June 2019). Multivariate
analysis was designed, including clinical variables, with a
value of p<0.2 in a previous univariate analysis. The factors
analysed included age, sex, comorbidities (chronic renal fail-
ure (CRF), heart failure, diabetes, hypertension, dementia,
cirrhosis) and concomitant treatment (AINE, antiplatelet
therapy, IBP).
Results Seventy-four patients were included (mean age 83 (62–
97) years). Forty-one (55.4%) were treated with vitamin K
antagonists (VKA) and 33 (44.6%) with direct oral anticoagu-
lants (DOAC). Initial OAT was changed at discharge in 17
(24.2%) patients to another OAT (4 cases) or to heparin (13
cases). Three of them presented to the ED 30 days after dis-
charge and 6 during the year due to a blood clotting prob-
lem. Among the 57 patients with no change in OAT (31
VKA, 26 DOAC), 6 presented again to the ED in the 30 days
after discharge and 10 during the year after discharge because
of a coagulation disorder. No patient deaths were linked to
OAT problem.
Multivariate analysis revealed that treatment modification at

discharge did not affect readmission rates but being treated
with DOACs tended to protect against readmission during the
first year after discharge (OR 0.47 (0.15–1.11)). Regarding
risk related factors, CRF was the only variable associated with
30 day readmission (OR 3.10 (1.02–9.41)) whereas taking
antiplatelet drugs tended to increase the risk of readmission in
the first year (OR 2.44 (1.07–8.41)).

Conclusion and relevance DOACs could play a protect role
against readmission whereas CRF and antiplatelet therapy
tended to increase the risk of readmission at 30 days and in
the first year after discharge. However, more data are needed
to confirm our results.
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Background and importance According to the 2017 updated
guidelines from the European Society of Cardiology on
dual antiplatelet therapy (DAPT), the optimal duration of
DAPT remains a controversial topic. The decision must be
dynamic and re-evaluated during the course of treatment.
Hence it is essential that patients must be monitored in
order to avoid coronary complications but also to prevent
bleeding risk.
Aim and objectives To identify patients with long term DAPT,
their indications and clinical conditions, and to evaluate bleed-
ing risk. To explore if a pharmaceutical intervention, to adapt
therapy duration according to the guidelines, is needed.
Material and methods A cross sectional descriptive study was
conducted. We used a corporate business intelligence tool to
identify patients �75 years of age on DAPT (a combination
of aspirin plus platelet P2Y12 receptor blocker) for more than
3 years and without monitoring by the cardiologist during the
last year. We recorded data on: (1) clinical context—acute cor-
onary syndrome (ACS) and stable coronary disease after per-
cutaneous coronary intervention (PCI); (2) indications for long
term DAPT—prior myocardial infarction, prior stent thrombo-
sis and multivessel PCI; (3) bleeding risk (PRECISE-DAPT
score).
Results Seventy-four patients (64.9% men; mean (SD) age 84
(5.86) years) were included in the analysis. The clinical condi-
tion for DAPT indications were 82.4% stable coronary disease
after PCI, 9.5% ACS and 8.1% patients with high risk cardi-
oembolic stroke. The reason for a longer duration were: 55%
multivessel PCI; 23% previous myocardial infarction; and
18.9% past history of stent thrombosis. The PRECISE-DAPT
score was calculated in 49 patients: in 81.6% the score was
�25 which could imply a high bleeding risk.
Conclusion and relevance The duration of DAPT therapy was
longer than the recommended guidelines in a considerable
number of patients. Most patients received DAPT after PCI
with stent implantation. The value of the PRECISE DAPT
score was above the recommended cut-off point. Pharmacist
intervention with cardiologists and general practitioners may
be necessary to avoid long term DAPT if patient safety is not
improving.
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4CPS-010 SAFETY AND EFFICACY OF LOW MOLECULAR WEIGHT
HEPARINS IN PATIENTS WITH PORTAL VEIN
THROMBOSIS
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Background and importance Portal vein thrombosis (PVT) rep-
resents a well known complication during the natural course
of liver cirrhosis, ranging from asymptomatic cases to life
threatening conditions related to portal hypertension and hep-
atic decompensation. Treatment of PVT in patients with liver
cirrhosis is not well established.
Aim and objectives To assess the safety and efficacy of low
molecular weight heparins (LMWH) to treat PVT in cirrhotic
patients.
Material and methods Clinical charts of all patients treated
with LMWH for PVT were reviewed for data on age, sex,
aetiology of liver cirrhosis, presence of portal hypertension,
congestive gastropathy (GC), hepatocarcinoma (HCC), treat-
ment with LMWH, adverse events and follow-up.
Results Sixty-one patients diagnosed with PVT and cirrhosis
from January 2017 to June 2019 were evaluated for antico-
agulation therapy. Forty-seven patients were men, median
age 61 years (range 21–84). Aetiology of cirrhosis was:
alcoholic (n=10; 16%), hepatitis C–HCV (n=9; 14%), alco-
holic+HCV (n=7; 11%), hepatitis B (n=3; 5%), non-alco-
holic fatty liver disease/non-alcoholic steatohepatitis (n=4;
6%) and other/combined aetiology (n=28; 48%). Portal
hypertension and GC were present in 57 (93%) and 52
(85%) patients, respectively. Twenty-seven patients had
HCC. Fifty-five patients (90%) were diagnosed with PVT,
while 1 patient had PTV and cavernoma and 3 patients had
other diagnosis. Treatment was performed with nadroparin
(n=24; 39%), enoxaparin (n=35; 58%) and parnaparin
(n=2; 3%), according to hospital availability. At follow-up
in June 2019, 42 patients had discontinued therapy. Reasons
for discontinuation were: complete or partial recanalisation
(n=19; 31%), orthotopic liver transplantation (n=10; 16%),
death (n=2; 3%), progression of liver disease (n=3; 5%)
and other (n=8; 13%). Fifty-one patients had no adverse
events; the only adverse events detected were bleeding
(n=6) and thrombocytopenia (n=1). Twenty-four patients
had dose changes.
Conclusion and relevance LMWH were shown to be safe and
well tolerated in our patients with only minor and transient
side effects.
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Background and importance The use of direct acting oral anti-
coagulants (DOACs) has increased in recent years. Their pos-
ology and adverse effects require pharmaceutical monitoring in
order to guarantee effective and safe treatment.
Aim and objectives To analyse the prescription and utilisation
criteria for DOACs in clinical practice as well as the accept-
ance of the pharmaceutical recommendations made.
Material and methods This was a longitudinal prospective
descriptive study of patients treated with DOACs (apixaban,
rivaroxaban and dabigatran) admitted to a second level hospi-
tal (September 2018–March 2019). The information sources
used were: Farmatools, Selene, Prescription Single Module and
Horus. The variables analysed were: demographics, drugs pre-
scribed, prescriptor service, indications, previous treatments,
cause of the change, funding and pharmaceutical interventions.
Results Seventy-three patients were analysed (50.68% women;
median age 82 years (IQR 73–87): 50.68% were treated with
apixaban, 30.14% with dabigatran and 19.18% with rivaroxa-
ban. The main prescriber services were: cardiology (49.32%),
internal medicine (30.13%) and geriatrics (9.59%). Reasons
for treatment were: 97.26% for atrial fibrillation, 1.37% for
deep vein thrombosis and 1.37% for pulmonary thromboemb-
olism. A total of 80.82% had previously received treatment
with acenocoumarol, 5.48% with DOACs and 13.70% had
not received previous treatment. The main reasons for the
change from acenocoumarol to DOACs were: poor control of
the international normalised ratio (INR) (59.32%), vascular
accident (15.26%) and haemorrhagic event (10.7%). Modifica-
tions from rivaroxaban to apixaban were observed in three
patients: chronic kidney failure, age adjustment with kidney
failure and haematological data altered. In addition, we
observed a change from dabigatran to apixaban for gastritis. A
total of 90.41% of patients had their treatment funded by the
national health system. Dose adjustment was needed in
52.05% of patients, of which 86.84% were correctly made by
the physician and 13.16% required pharmaceutical interven-
tion due to kidney failure, age and/or weight, with a 60%
acceptance rate.
Conclusion and relevance The most used DOAC was apixaban,
prescribed mainly by cardiologists to patients with atrial fibril-
lation, as opposed to acenocoumarol, mainly prescribed by
haematologists. Most patients had previously been treated with
acenocoumarol, failing on this treatment due to poor INR
control. Most had their treatment funded by meeting the
funding criteria. Dose adjustments were carried out, receiving
a highly acceptance rate.
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Background and importance The Mater Misericordiae Univer-
sity Hospital (MMUH) formulary recommendations for oral
anticoagulants (OACs) are in line with the Health Service
Executive (HSE) Medicines Management Programme.1 2 War-
farin is the OAC of choice. Apixaban is the preferred direct
oral anticoagulant (DOAC) if warfarin is unsuitable. Edoxaban,
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dabigatran and rivaroxaban are third-line options.1 2 In 2014,
warfarin was prescribed in 81% of cases in the MMUH.
National data indicate DOACs are now prescribed more often
than warfarin.2

Aim and objectives To identify current MMUH OAC prescrib-
ing practice and compare results with 2014 data.
Material and methods A point prevalence audit was completed
in November 2018 by clinical pharmacists, across 30 wards
on all patients receiving OACs. The OAC, indication, dose,
prescribing team speciality and if treatment was commenced
on this MMUH admission were recorded. Results were col-
lated, analysed and compared with an identical 2014 audit.
Results More MMUH patients were prescribed OACs in 2018
(n=87) than in 2014 (n=53) (p<0.01). Apixaban was the
most commonly prescribed OAC (48%), followed by rivaroxa-
ban (20%), warfarin (16%), dabigatran (14%) and edoxaban
(2%). In 2014, warfarin was the most commonly prescribed
OAC (81%), followed by rivaroxaban (15%), apixaban (2%)
and dabigatran (2%). DOAC prescribing was mainly for
licensed indications and doses.
Medicines for the elderly speciality had the most patients

on OACs in both 2018 (n=29) and 2014 (n=14). The major-
ity of patients prescribed OACs in both 2014 and 2018 were
aged 60 years or over. In 2014, all patients <60 years of age
requiring oral anticoagulation were on warfarin. In 2018, all
these patients were on DOACs. The number of patients start-
ing OACs during MMUH admission was almost 10% higher
in 2018 (n=27) than in 2014 (n=11) (p=0.18).
Conclusion and relevance Apixaban was the most commonly
prescribed OAC in the MMUH. Use of warfarin has decreased
from 81% in 2014 to 16% in 2018 and is now surpassed by
DOAC prescribing (p<0.01). Increased OAC prescribing means
increased pharmacy workload in terms of medication review
and patient education.
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IN THE HOSPITALISED ADULT

N Ramon*, M Rosado Ancin, A Santaolalla Sanchez, C Valdazo Martin, A Larrabeiti
Echevarria, JJ Garcia Albás, R Hernanz Chaves, C Martinez. Hua, Service of Pharmacy,
Vitoria-Gasteiz, Spain

10.1136/ejhpharm-2020-eahpconf.114

Background and importance Phytonadione is widely used in
patients with an elevated international normalised ratio (INR)
in whom the goal is rapid reversal of INR to a safe range,
whether in preparation for an invasive procedure or in supra-
therapeutic INR due to vitamin K antagonist (VKA) treatment.
Vitamin K promotes liver synthesis of clotting factors (II, VII,
IX, X) by an unknown mechanism; nonetheless, it has not
been clearly demonstrated that phytonadione lowers the risk
of major haemorrhage. Moreover, intravenous phytonadione
administration is not free of side effects such as anaphylactoid
reaction, overcorrection of INR or resistance to VKAs. Lack
of compliance between published guidelines is probably
because of the limited data available.

Aim and objectives The aim of the study was to analyse the
reversal effect of INR caused to 2 mg intravenous phytona-
dione treatment depending on the initial INR and to evaluate
if lowering INR is directly related to the number of doses
administered.
Material and methods A retrospective observational study was
carried out based on data obtained from the hospital database
that included all hospitalised adults treated with 2 mg intrave-
nous phytonadione in 2019. The analysis was developed by
Stata/IC-V.15 and commandos cir means, cir, ttest and twoway
scatter. The collected parameters were date of birth, sex, fre-
quency, number of doses administered, INR values, date and
hour INR values were collected and vitamin K
administrations.
Results The study included 47 adults: 24 (51.1%) men and 23
(48.9%) women. Four frequencies were registered: unique
dose (29.8%), 24 hours (29.8%), 12 hours (12.8%) and 8
hours (27.7%). Average age was 74.3 years (95% CI 70.4 to
78.3). No mean difference in age was found between men
and women (p=0.32). There were significant differences
between those adults not anticoagulated and those anticoagu-
lated (p=0.001; 12.1 (95% CI 5.1 to 19.2)) and between
VKA treated and not treated (p=0.0001;14.4 (95% CI 7.4 to
21.4)). Pearson correlation of INR reversal was significantly
related to the original INR value (r=�0.99 (95% CI
�0.99476 to �0.98301); p=0.000) and VKAs/no VKAs
(r=�0.52 (95% CI �0.70 to �0.27); p=0.000) but was not
related to the number of doses administered (0.14 (95% CI
�0.18 to 0.42); p=0.39) or age (p=0.12 (95% CI �0.39 to
0.18); p=0.44).
Conclusion and relevance Even though the INR is not univer-
sally accepted as a parameter for evaluating haemorrhage risk,
it demonstrates that phytonadione reversal of an elevated INR
depends on the VKA treatment status of the patient and the
initial INR value but not the number of doses administered or
age.
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Background and importance Anticoagulants are one of the
therapeutic groups most frequently involved in drug related
problems in the emergency services. However, the therapeutic
management and the impact of assistance for those anticoagu-
lated patients who suffer a stroke episode are not known.
Aim and objectives To describe the therapeutic management
and healthcare impact of patients with atrial fibrillation treated
with oral anticoagulants (OAT) admitted in an emergency
services due to a thromboembolic stroke.
Material and methods This was a retrospective observational
study. Adult patients (>18 years old) with atrial fibrillation
receiving treatment with OAT admitted for cardioembolic
stroke were included (January 2017–June 2019). Anticoagulant
dosing prior to the stroke episode was evaluated. The
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modified Rankin Scale (mRS) score and National Institutes of
Health Stroke Scale (NIHSS) score at admission and discharge,
anticoagulant treatment prescribed after the episode and num-
ber of consultations to the emergency department in the year
after hospital discharge were recorded.
Results Thirty-two patients were included (mean Age 75.2
(11.8) years): 22 (68.7%) were treated with vitamin K antago-
nists (VKA) and 10 (31.2%) with direct oral anticoagulants
(DOACs). Eleven (34.4%) patients had a mRS score of 0
prior to the episode, 6 (18.8%) had a score of 1, 13 (40.6%)
a score of 2 and 2 (6.2%) a score >2. The median score on
the NIHSS scale at admission was 14 points (IQR 10–20) and
1 (0–7) point at discharge. Five (15.6%) patients died during
hospitalisation. Among patients receiving VKA treatment, 13
(59.1%) had an international normalised ratio of <2 points at
admission. Regarding DOACs, 5 (50.0%) patients had lower
doses than the dose recommended. Of the 27 patients dis-
charged, 17 (62.9%) changed their anticoagulation treatment
at discharge, 2 (7.4%) increased their previous dose and in 2
(7.4%) patients the anticoagulant therapy was withdrawn. Fif-
teen (55.5%) patients presented again to the emergency
department during the year after discharge: 7 (46.6%) were
events directly related to anticoagulant therapy.
Conclusion and relevance A significant percentage of patients
treated with DOACs suffering from stroke were under dosed.
Consultations after discharge were frequent in this group of
patients. Our results open the door to the design of multi-
centre studies that will allow us to verify the best anticoagula-
tion strategies in this group of patients.
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Background and importance Following the computerisation of
prescriptions in the plastic surgery department of our hospital,
some protocols have been modified, leading to an increase in
iron supplementation (IS) prescriptions by anaesthetists in
postoperative care.
Aim and objectives The aim of our study was to perform an
inventory of iron prescriptions and administrations in order to
assess their relevance
Material and methods A retrospective analysis was performed
from 29 January 2019 to 29 August 2019. Compliance of IS
administrations with preoperative prescriptions and biological
examinations was assessed. The local protocol recommended
first intention use of iron saccharose hydroxide (ISH) when
possible (due to the cost of ferric carboxymaltose (FCM)) and
also defined the relevant biological parameters to achieve these
administrations (1 g of FCM or two injections of 300 mg
ISH separated by a 48 hour interval if haemoglobin <12 g/dL
and ferritin <100 mmol/L or ferritin <600 mmol/L and trans-
ferrin saturation factor <0.2).
Results Sixty-nine IS prescriptions were collected, of which 32
(46%) were followed by an administration. The average length

of stay (ALS) for patients was 2.8 days. Of these 69 prescrip-
tions, 27 (39%) were not associated with the prescription of
an iron biology (IB). Twenty-two administrations of ISH, 7 of
FCM, 1 of ferrous fumarate and 2 of ferrous sulphate, were
performed. Of these 32 administrations, 21 (66%) were justi-
fied by the IB. For the 11 others, the IB was incomplete. Of
the 22 patients who received ISH, 18 (82%) received only
one postoperative dose.
Conclusion and relevance In agreement with the protocol, ISH
was mainly prescribed. Nevertheless, the ALS of the patients
was incompatible with the administration recommendation. We
note that in each case where an IB was complete, an IS was
justified in postoperative care. This work will be followed by
a consultation with the anaesthetists. Reflection on the dose
and galenic of IS in relation to the iron deficiency calculation
for each patient would be interesting in the context of a pos-
sible improved recovery programme after surgery.
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Background and importance Albumin is a widely used medica-
tion for the treatment of critically ill patients, such as those
with cirrhosis, burns patients and neonatal patients. However,
its management is still a real challenge because of its high
cost and controversial uses.
Aim and objectives The aim of the study was to determine the
frequency of inappropriate albumin prescriptions according to
guidelines and scientific data in a teaching hospital.
Material and methods Over a 4 month period, each prescrip-
tion of human albumin in our teaching hospital was reviewed
according to guidelines and recommendations. Data collected
were: indication, clinical healthcare unit, patient sex and age,
dosage and treatment times, and albuminaemia. Statistical anal-
ysis was performed by PSPP software.
Results A total of 230 prescriptions were studied during the 4
month period coming from 10 healthcare units. Among them,
201 prescriptions were included in this work concerning 80
patients with a sex ratio of 1.10 and mean age of 45.85
±25.84 years. Mean albuminaemia was 20.84±5.14 g/L. The
mean dosage was 3±2 vial/day. Median duration of treatment
was 2 days (IQI 4). The gastroenterology service ordered the
most, with 92 orders (46%), followed by the paediatric serv-
ice with 38 orders (19%). Seventy prescriptions (35%) were
judged as inappropriate. The most frequent inappropriate indi-
cation was nephrotic syndrome with albuminaemia >20 g/l
without hypovolaemia or pulmonary oedema (19 prescriptions,
9.5%) followed by major surgery indication with serum albu-
min >20 g/L (15, 7.5%). In total, 1694 vials of human albu-
min were consumed: 822 vials (48.5%) were consumed
according to inappropriate indications. The estimated cost of
inappropriate use was 15 000C¼ for a 4 months period.
Conclusion and relevance This study suggests that inappropri-
ate use of human albumin is quite common with high costs.
Hence adoption of comprehensive guidelines may reduce the
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inappropriate use and healthcare costs. In addition, audit and
educational feedback might strengthen the results.
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Background and importance Tolvaptan is the first authorised
drug for the treatment of autosomal dominant polycystic kid-
ney disease (PQRAD).
Aim and objectives To analyse the efficacy and safety of tol-
vaptan in the treatment of PQRAD compared with the results
of the TEMPO study.
Material and methods This was a descriptive, observational
and retrospective study of patients treated with tolvaptan
(August 2017–April 2019). Variables studied were: age, sex,
arterial hypertension, total renal volume (VRT), creatinine,
serum potassium and sodium, transaminases and glomerular
filtration rate (GFR). Adverse reactions were recorded. For
collection of data, the electronic medical history was used.
Statistical analysis was performed with the Stata14
programme.
Results We included 23 patients (8 women, 5 men), median
age 46 years (31–63) years. All had VRT >1000 mL (median
1920 mL (1230–3154)). At the beginning of treatment, GFR
was 49.7 mL/min/1.73 m2 (25.6–102.31): 3 patients had stage
1 chronic kidney disease, 2 patients had stage 2, 10 patients
stage 3A, 6 patients stage 3B and 2 patients stage 4. All
patients suffered progressive deterioration of renal function
during treatment: 5.25 mL/min/1.73m2 (�3.61–18.29) and
8.28 mL/min/1.73 m2 (�1.87–15.59) at 3 and 6 months,
respectively, and 8.49 mL/min/1.73 m2 (4.21–14.06) at the
end of the treatment year. Tolvaptan was suspended in three
patients due to impaired renal function (GFR <20 mL/min/
1.73 m2); all other patients were still receiving treatment at
the end of the study (five with dose reduction to 60/30 mg).
All patients reported polyuria and polydipsia and no patient
suffered clinically relevant alterations in serum sodium or
potassium. Relative to liver function, three patients suffered
specific alterations in AST, ALT and GGT above normal values
(57, 76 and 63 IU/L, respectively).
Conclusion and relevance Our results, compared with the
TEMPO study, showed a higher rate of renal function deterio-
ration, measured as a decrease in GFR rate after 1 year of
treatment (8.49 vs 2.7 mL/min/1.73 m2), probably in relation
to the worst baseline condition of the patients included in our
study. Therefore, it is essential to identify the population sus-
ceptible to receiving this drug, prioritising those patients with
GFR >45 mL/min/1.73 m2 and with a high risk of rapid
progression.
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Background and importance The consequence of the syndrome
of inappropriate antidiuretic hormone secretion (SIADH) is a
hypotonic hyponatraemia. Urea is a well tolerated therapeutic
option indicated to correct sodium levels, acting as an osmotic
diuretic, eliminating a large amount of water in urine accom-
panied by an increase in plasma sodium concentration.
Aim and objectives To evaluate the efficacy of urea in control-
ling hypernatraemia due to SIADH in a third level hospital.
Material and methods This was a quasi-experimental study.
Patients with hyponatraemia treated with urea in 2019 were
included.
The main variable of our study was serum sodium level

before treatment with urea at 24 hours, 48 hours, 14 days
and 60 days. Age and sex were included as secondary
variables.
There were no extreme outliers and the data were nor-

mally distributed for each measured time, as assessed by box
plot and the Shapiro–Wilk test (p>0.05), respectively. A one-
way repeated measures ANOVA was conducted to determine
whether there was a statistically significant difference in
sodium concentration before and after treatment with urea.
The analyses were performed using the SPSS/PC statistical pro-
gramme (V.24.0 for Windows, SPSS Inc, Chicago, Illinois,
USA).
Results Thirty-three patients were treated with urea for 9
months. Of these, 67% were men and mean age was 77±13
years. Serum sodium levels before treatment and at 24 hours,
48 hours, 14 days and 60 days were 125±4, 127±5, 129±5,
134±4 and 134±4 mg/dL respectively. Time did not elicit
statistically significant changes in sodium levels before and
after treatment with urea (F=4.1, p=0.074).
Conclusion and relevance In the study, there were no signifi-
cant differences in plasma sodium values before and after urea
treatment, so we did not demonstrate the efficacy of urea.
The main drawback in the study was the small population
analysed.
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Background and importance Hypercholesterolaemia leads to a
higher risk of atherosclerosis and cardiovascular events. Fami-
lial hypercholesterolaemia is more resistant to usual treat-
ments. In 2015, the PCSK9 inhibitors (PCSK9I) alirocumab
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and evolocumab were approved for primary hypercholestero-
laemia (heterozygous family (HFHe) and non-familial (HNF))
and mixed dyslipidaemia (DM). Due to their recent approval
and high cost, it is crucial to evaluate their real world results.
Aim and objectives To analyse the long term effectiveness of
PCSK9I over 3 years, approved by the pharmacy service (PS).
Material and methods This was an observational retrospective
study conducted at a third level hospital from January 2016
to March 2019. All PSCK9I were evaluated by the PS accord-
ing to the criteria of the Regional Pharmacotherapeutic Com-
mission. Patients approved who initiated the treatment were
included.
Biodemographic, clinical and pharmacotherapy data was

collected from the medical records. Parameters were evaluated
at treatment initiation and after 6 months. Clinical response,
defined as a reduction in low density lipoprotein (LDL)
>30%, was analysed by indication.
Results PS accepted 93 of 123 patient requests. Only 72
patients (median age 58 years (37–84), 56% men) were
included due to lack of data. Cardiovascular risk factors were:
hypertension (47.2%), family history of ischaemic heart disease
(40.3%), smoking (38.3%), obesity (15.3%), diabetes (12.5%)
and ischaemic heart disease (58.3%).
Initial LDL values (mg/dL) were 100–129 (23.6%), 130–

159 (34.8%), 160–190 (20.8%), and >190 (20.8%). Fre-
quency of additional lipid lowering drugs were: atorvastatin
(40.3%), rosuvastatin (27.8%), fluvastatin (2.8%), pitavastatin
(2.8%), statin free (26.4%) and ezetimibe (72.2%). During the
study, 41.7% of patients showed statin intolerance and 88.9%
reached their maximum tolerated dose.
After initiating PCSK9I, 83.3% of patients maintained the

same dose of statin, 8.3% reduced the dose, 6.9% stopped
taking the medication, 4.3% switched to another statin and
1.4% increased the dose. LDL plasma concentration decreased
by more than 50% in 52.1% of patients, by 30–50% in
31.2% of patient and by <30% in 16.7%. of patients. The
clinical response in primary HFHe prevention was alirocumab
16.7% versus evolocumab 50%, and in secondary HFHe, alir-
ocumab 68.8% versus evolocumab 83.3%. The clinical
response in primary HNF prevention was alirocumab 60%
(no evolocumab patient) and in HNF/DM secondary preven-
tion, alirocumab 50% versus evolocumab 100%.
Conclusion and relevance We found that 16.7% of our popula-
tion did not achieve a clinical response; PS may play a rele-
vant role, suggesting treatment cessation in these patients.
Evolocumab could be especially effective in HFHe; more stud-
ies are needed to confirm this finding.
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Background and importance In recent years innovative thera-
pies have been developed for the treatment of hypercholester-
olaemia that allow an effective decrease in low density
lipoprotein (LDL)-cholesterol (LDL-c). These are alirocumab
and evolocumab, anti-proprotein convertase subtilisin-kexin

type 9 (PCSK9) monoclonal antibodies. The Pharmacy and
Therapeutics Commission of our hospital has accepted the fol-
lowing indications: familial hypercholesterolaemia (HF) with
LDL-c >100 mg/dL with maximum tolerated dose of statins,
cardiovascular disease (CVD) established with LDL-c >100
mg/dL with maximum tolerated dose of statins and statin
intolerant with LDL-c >100 mg/dL.
Aim and objectives To study the correct use of PCSK9 inhibi-
tors in real clinical practice in a third level hospital. To evalu-
ate efficacy and adherence to treatment.
Material and methods This was an observational, analytical
and retrospective study of patients treated with anti-PCSK9
who attended the pharmacy service for a consultation. On 30
September 2019, a cross section was performed and the data
collected were: sex, prescribed anti-PCKS9, dosage, theoretical
and real dispensed units, indication and analytical data at 0
and 12 weeks (total cholesterol, LDL-c, high density lipopro-
tein cholesterol and triglycerides).
Results A total of 82 patients (53 men, 29 women) were
studied: 57(69.5%) patients received evolocumab and 25
(30.5%) alirocumab. The distribution by diagnoses were:
17.1% HF, 46.3% CVD, 13.3% statin intolerance and 15.8%
other.
After 12 weeks, the mean reduction in LDL-c was 54.3%,

reaching the LDL-c target <100 mg/dL in 89.0% of cases.
However, 4.9% of patients experienced an increase in LDL-c
levels. Adherence to treatment was calculated by an indirect
method from the record of dispensations (medication posses-
sion rate (MPR)=real/theoretical dispensed units×100). A
patient with MPR >80% was considered adherent. Only
8.5% of patients were below the established limit, and were
non-adherent.
Conclusion and relevance PCSK9 inhibitors are effective in
decreasing LDL-c levels (<100 mg/dL). The reduction
obtained in our study was similar to that obtained in pivotal
studies. The prevalent diagnosis was uncontrolled CVD with
maximum doses of statins. Only in 15.8% of cases was the
PCSK9 inhibitor not indicated (initial LDL-c <100 mg/dL).
Adherence to treatment was high bur it could have been over-
estimated because it was assumed that the patient administered
the dispensed medication. More long term studies are needed
to corroborate the data. In real clinical practice, it would be
interesting to assess if this reduction in LDL-c is associated
with a decrease in cardiovascular events.
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Background and importance Hypercholesterolaemia is a well
established risk factor for developing coronary heart disease
and increasing the risk of cardiovascular events (RCE). Aliro-
cumab and evolocumab, proprotein convertase subtilsin-kexin
type 9 (PCSK9) inhibitors, can complement the management
of patients who do not achieve target cholesterol levels with
standard treatment or are intolerant to it.
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Aim and objectives To evaluate the effectiveness of alirocumab
and evolocumab in reducing low density lipoprotein choles-
terol (LDL-c) and RCE in patients with poorly controlled
hyperlipidaemia.
Material and methods This was an observational and retrospec-
tive study which included every patient treated with alirocu-
mab and evolocumab between March 2016 and September
2019. Demographics and clinical variables were collected from
the electronic medical records: sex, age, drug, dose, frequency
of administration, previous hypolipaemic treatment, causes of
suspension and analytical parameters at the start of treatment,
and after 12 weeks and 24 weeks (total cholesterol (TC),
LDL-c, high density lipoprotein (HDL)-cholesterol and trigly-
cerides). To assess RCE, the Framingham scale was used, and
if patients were diabetic or smokers was also recorded. To
assess effectiveness, we calculated the percentage reduction
(PR) of TC, LDL-c and RCE. Adverse effects (AE) were
recorded to assess safety.
Results Forty-six patients were included (76% men, average
age 60.8 (SD 11.1) years: 24 were treated with alirocumab
and 22 with evolocumab. Median duration of treatment was
27.2 months (0.2–43.8). At drug initiation, 71.7% of
patients were on high dose statins and 76.1% were on eze-
timibe as an adjuvant. Six patients discontinued treatment:
4 for toxicity, 1 for associated pathology and 1 due to loss
of follow up.
The mean baseline values for TC, LDL-c, HDL-cholesterol

and triglycerides were, respectively: 237.6 (SD 79.5), 149.7
(SD 54.7), 52.3 (SD 13.9) and 166.2 (SD 111.5).
After 12 weeks of treatment, the PR in TC, LDL-c and

RCE were 31.1%, 49.3% and 34.1%, and at 24 weeks,
29.9%, 43.7% and 32.8%, respectively. Eight patients
recorded AE: 37.5% headache, 25% arthralgias, 25% flu-like
syndrome, 12.5% hypertransaminasaemia and 12.5% syncope.
Conclusion and relevance PCSK9 inhibitors are an effective
and safe therapeutic tool in the control of LDL-c and cardio-
vascular risk. In our patients, a more pronounced reduction in
the parameters was observed in the first 12 weeks and was
maintained afterwards. In addition, the results obtained were
similar to those of clinical trials.
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Background and importance Cardiovascular diseases are the
main cause of mortality in developed countries. One of the
main cardiovascular risk factors is high levels of low density
lipoprotein cholesterol (LDL-c). However, for those categories
of patients with severe hypercholesterolaemia, or patients who
are intolerant to statins, there are limited therapeutic options.
Currently, evolocumab and alirocumab, cholesterol lowering
monoclonal antibodies, are used. Clinical studies show that
their use, in addition to statins, is associated with a reduction
in LDL-c of up to 50–60% compared with basal levels.

Aim and objectives The aim of the study was to review the
use of PCSK9 inhibitors in our centre evaluating effectiveness
in relation to official clinical endpoints.
Material and methods A retrospective cohort study was con-
ducted in patients who began using proprotein convertase sub-
tilsin-kexin type 9 (PCSK9) inhibitors between August 2017
and September 2019. The data were retrieved from the web
based register of the Italian Medicines Agency, patient elec-
tronic medical records and the internal dispensation pro-
gramme. All patients being treated with evolocumab and
alirocumab were analysed from the first prescription to the
first revaluation. The main variables collected were: gender,
age, indication, LDL value before and after the first evaluation
of treatment, and high density lipoprotein (HDL) and trigly-
cerides values before and after the first evaluation. The col-
lected data were analysed and evaluated through the SPSS
programme.
Results A total of 52 patients were analysed, 29 patients
treated with evolucumab and 23 patients with alirocumab, of
whom 62.00% were women. Medium age was 60.30±14.20
years and 50.00% had a family type disease, 15.00% a non-
family type and 35.00% mixed dyslipidaemia. For patients
treated with evolocumab, the mean LDL value before treat-
ment was 189.90±57.62, HDL 51.63±19.79 and triglycerides
186.16±86.76. After treatment, the LDL value was 98.54
±48.49 (D=91.35±36.96, �<0.000) a decrease of 51.89%.
For patients treated with alirocumab, the median LDL value
before treatment was 196.06±45.38, HDL 48.50±12.94 and
triglycerides 164.28±71.19. After treatment, LDL was 84.00
±39.53 (D=112.06±38.90, �<0.000), a decrease of 51.13%.
Conclusion and relevance The data confirm the results of clini-
cal studies: treatment with evolocumab and alirocumab achieve
the primary endpoint of lowering LDL. A statistically signifi-
cant reduction in HDL and triglycerides was not observed.

REFERENCES AND/OR ACKNOWLEDGEMENTS
No conflict of interest.
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Background and importance Alirocumab is a monoclonal anti-
body approved for the treatment of hypercholesterolaemia but
long term clinical data are still limited.
Aim and objectives To assess the long term efficacy, safety and
adherence to alirocumab after 96 weeks of treatment in a
cohort of patients with dyslipidaemia.
Material and methods This was a retrospective observational
study performed in a university tertiary hospital. All patients
starting alirocumab before September 2017 in our institution
and treated for at least 96 weeks were included.
Demographic, clinical and alirocumab data were collected.

Treatment efficacy was calculated as per cent reduction in low
density lipoprotein cholesterol (LDL-c) from baseline to 96
weeks after treatment initiation. Adverse effects were collected
and classified according to the common terminology criteria
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for adverse events (CTCAE) V.4.0 grades. Mean adherence at
96 weeks was calculated by the medication possession ratio
based on pharmacy refill records.
Results Thirty-three patients started alirocumab treatment in
2017 and 31 (93.9%) were still on treatment after 96 weeks.
Two patients (6.1%) discontinued therapy: one due to an
active malignancy and one due to loss of follow-up.
Patient characteristics were 58.1% men with a median

(IQR) age of 65 (11) years. Alirocumab dose was 75 mg/2
weeks in 87.1% of patients and 150 mg/2 weeks in 12.9%.
Secondary prevention was 83.9% and there was a high cardio-
vascular risk in 80.6%. Type of hypercholesterolaemia was
heterozygous familial in 29.0% of patients, polygenic in
67.7% and combined familial hyperlipidaemia in 3.2%. Statin
intolerance was found in 38.7% of patients. Comorbidities
included diabetes mellitus 19.4%, hypertension 54.8% and
smoking 3.2%.
Median (range) adherence was 100% (81.7–100%) (only 2

patients (6.5%) with adherence <90%). Median (IQR) reduc-
tion in LDL-c reduction was 59.5 (22.6)%. Only one patient
did not have a reduction in LDL from baseline (adherence
82%). A high cardiovascular risk was the only patient factor
associated with 100% adherence (p=0.034). Mild adverse
effects were present in 19.3% of patients (27.3% constipation,
18.2% flu-like syndrome, 18.2% pruritus and other (dizziness,
palpitations, headache, dysgeusia) 9.1% each). All adverse
effects (100%) were classified as CTCAE grade 1.
Conclusion and relevance More than 90% of patients starting
alirocumab persisted with treatment for 96 weeks after initia-
tion. Alirocumab showed good long term efficacy with a
median reduction in LDL of >50%. It was also well tolerated
because all reported adverse events were mild and did not
lead to any treatment discontinuation.
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Background and importance Anti-interleukin-17 (IL-17) drugs
are a new option for treating patients with psoriasis which
have demonstrated high efficacy in clinical trials.
Aim and objectives To analyse the effectiveness of anti-IL-17
drugs for psoriasis in clinical practice.
Material and methods A cross sectional study was conducted
in two regional hospitals with a total of 196 biologic treat-
ments (BT) for psoriasis. Inclusion criteria were patients in
active treatment for at least 12 weeks with an anti-IL-17 drug
(secukinumab or ixekizumab) for psoriasis until October 2019.
Data collected included patient characteristics, type of psoria-
sis, previous and actual treatment, effectiveness measured by
the psoriasis area severity index (PASI) and the impact on
quality of life measured by the dermatology life quality index
(DLQI). Statistical analysis was carried out with SPSS Statistics
V.22. Results are presented as mean (SD) for quantitative data
and percentages for qualitative data.

Results Thirty patients were included in the study (15.3% of
the total BT for psoriasis in both hospitals), 16 (53.3%) of
whom were men, and mean age was 50.2 (13.6) years.
Distribution by types of psoriasis: 30 (100.0%) plaque, 7

(23.3%) nail, 6 (20.0%) palmoplantar, 6 (20.0%) scalp and 2
(6.6%) inverse psoriasis. Thirteen (43.3%) patients had more
than one type.
Distribution by treatment: 23 (76.7%) secukinumab and 7

(23.3%) ixekizumab. Twenty-three (76.7%) patients had
received at least one systemic agent, which was usually metho-
trexate (69.6%), followed by acitretin (26.1%) and ciclosporin
(4.4%). Moreover, for 13 (43.3%) patients, the anti-IL-17
drug was the first BT, while in 17 (56.7%) there had been
another BT previously. Two (6.7%) patients had previously
received an anti-IL-17 drug, which in both cases was secukinu-
mab. Effectiveness is shown in table 1.
Twenty-two (73.3%) patients achieved a PASI of 90 (almost

complete clearance of psoriatic lesions) and 24 (80.0%) had a
DLQI £1 (no impact on quality of life) within 12 weeks of
treatment. No significant differences in previous and actual
PASI and DLQI were found between secukinumab and
ixekizumab.
Conclusion and relevance
. More than half of the patients had more than only plaque
psoriasis.

. Most patients had been treated previously with one systemic
treatment.

. Anti–IL–17 drugs were effective in clinical practice.

. There were no differences between secukinumab and
ixekizumab in terms of effectiveness.
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4CPS-025 DUPILUMAB IN THE TREATMENT OF MODERATE TO
SEVERE ATOPIC DERMATITIS: CASE REPORTS
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Background and importance Dupilumab is authorised in the
European Union for the treatment of moderate to severe
atopic dermatitis (AD) in adult patients who are candidates
for systemic treatment. It is a non-funded drug in Spain, so
patients can only access this treatment through medication
management under special circumstances according to the
Spanish Agency for Medicines and Health Products (AEMPS).
Aim and objectives To analyse the criteria for use, effectiveness
and economic impact of dupilumab in the treatment of mod-
erate to severe AD.

Abstract 4CPS-024 Table 1

Previous Post P value

PASI 12.5 (5.7) 0.9

(1.3)

<0.001

DLQI 10.0 (7.4) 0.6

(1.1)

<0.001

Abstracts

A58 EJHP 2020;27(Suppl 1):A1–A232



Material and methods This was a study of a series of patients
diagnosed with moderate to severe AD and treated with dupi-
lumab until October 2019. The data were obtained from the
clinical history and the electronic prescription programme
(SILICON). The variables recorded were: sex, age, previous
treatments, cost of the vial through the medication manage-
ment website in special situations and number of dispensa-
tions. Each case was evaluated by the local Biological and
High Impact Medicines Commission (CAL). The criteria used
to access the treatment were: diagnosis of moderate to severe
AD, defined by a score on the doctor’s global score scale
(PGA) �3 and the eczema area and severity index (EASI)
�16, and minimal involvement of the body surface area (BSA)
�10%, and been treated with glucocorticoids, oral antihist-
amines and cyclosporine. Effectiveness was assessed as a 75%
reduction in EASI (EASI-75) at week 16 and a decrease in
immunoglobulin E (IgE). The average cost per patient was
calculated.
Results Three patients (two men) were included, with a
median age of 23 years (17–32). In all cases they had been
treated with topical and systemic glucocorticoids, oral antihist-
amines and cyclosporine. One of the patients had received
methotrexate. All patients met the utilisation criteria agreed by
the CAL. At week 16, all three patients reached EASI-75, and
this was maintained over time. Baseline IgE values were:
1500, 10 004 and 6013. The levels decreased to normal val-
ues in the three patients. The average cost per patient was
C¼ 17 400 over the 26 weeks of treatment.
Conclusion and relevance The effectiveness of dupilumab was
significantly improved by reducing injuries and itching. The
criteria of use allowed the selection of those patients who
could obtain the greatest benefit. The analytical determination
of IgE could be a criterion to select the most serious patients,
and a decrease IgE could be used as a variable to evaluate the
effectiveness of dupilumab.
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Background and importance Dalbavancin is approved for treat-
ing complicated skin and soft tissue infections. However, there
is growing evidence that other severe gram positive infections
could be treated with this antibiotic.
Aim and objectives To evaluate the use of dalbavancin in a ter-
tiary hospital in Spain, as well as its effectiveness and safety
for off-label indications.
Material and methods A retrospective observational study was
carried out including all patients treated with dalbavancin in
our hospital (October 2016–June 2019). Demographic, clinical
and safety variables were collected. Effectiveness was assessed
by the clinical and microbiological resolution of the infection,
and the absence of hospital admissions due to the same infec-
tion in the following 3 months after receiving dalbavancin.
Results Ninety-two patients received treatment during the
period of the study (70.7% men, n=65; median age 69.1

±15.0 years). In 64 cases (69.6%) the treatment was off-label:
bacteraemia (68.7%, n=44), endocarditis (18.8%, n=12),
osteomyelitis (9.4%, n=6) and septic arthritis (3.1%, n=2).
Infections were caused by: Staphylococcus aureus (68.9%,

n=44), Enterococcus (14.2%, n=9), empiric (6.3%, n=4),
Staphylococcus epidermidis (3.1%, n=2), Staphylococcus lugdu-
nensis (1.5%, n=1), coagulase negative Staphylococcus (1.5%,
n=1), Staphylococcus haemolyticus (1.5%, n=1), Streptococcus
oralis (1.5%, n=1) and Streptococcus gordonii (1.5%, n=1).
All patients had previously received antibiotics. Reasons for

switching to dalbavancin were: patient discharge (85.9%,
n=55) and toxicity caused by the previous antibiotic therapy
(14.1%, n=9).
Dosage was: 1500 mg single dose (79.8%, n=51), 1500

mg on days 0 and 15 (11.0%, n=7), 1500 mg on day 0 and
500 mg on day 15 (3.2%, n=2), 1000 mg on day 0 and 500
mg on day 7 (1.5%, n=1), 1500 mg every 15 days: 3 times
(1.5%, n=1), 4 times (1.5%, n=1) and 7 times (1.5%, n=1).
The first doses were administered during hospitalisation

and the following doses, if required, in the outpatient setting.
Length of hospital stay was reduced to 18.9±10.7 days/
patient.
A total of 92.2% of patients (n=59) presented clinical and

microbiological resolution of the infection at the end of treat-
ment. However, five patients were readmitted for treatment of
the same infection during the follow-up period. Serious
adverse effects related to dalbavancin were not reported.
Conclusion and relevance In most of our patients, dalbavancin
was used off-label. Our results suggest that dalbavancin is a
safe and effective alternative in the treatment of gram positive
infections. Its dosage facilitates an early discharge and outpa-
tient management of these patients.
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Background and importance Documentation of 48–72 hour
antibiotic therapy reassessment is one of the evaluation criteria
of good antibiotic use in health facilities. This item is only
found in 30–50% of patient medical records in the literature.
Aim and objectives To assess the documentation at 72 hours
of reassessment of antibiotic therapy in the medical records
and to assess the impact of antibiotic awareness with virtual
tools.
Material and methods A first audit of the 48–72 hour antibio-
therapy reassessment documentation was carried out. A total
of 200 patient records were drawn randomly from 10 units.
Following the results, several corrective actions were con-
ducted. Results were presented to units, followed by a free
discussion with prescribers. Then, an e-learning module was
developed and validated by the local antibiotic commission.
This module contained 3 clinical cases and 13 questions

emphasising reassessment and its documentation. A pop-up
alert in the prescribing software was created for each
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antibiotic and a reminder of the 48–72 hour reassessment in
the medical record. After corrective actions, a second audit
was carried out to assess the effects of these actions.
Results In the first audit, 59% (n=118/200) of antibiotic reas-
sessments were documented in the medical records. After the
5 month intervention, this rate increased to 74% (n=148/200)
(p<0.05). Eight of the 10 units got feedback on their results
by presenting in their unit. A total of 137 physicians did the
e-learning module and global satisfaction was 8/10. Among
them, 88% appreciated the online format and would like to
receive other similar formats. The antibiotic de-escalated rate
did not change significantly between the periods. However,
antibiotic therapies without de-escalation at 72 hours were
recorded more often (p<0.05). Amoxicillin-ac clavulanic
(AMC) was the most prescribed drug, but was also docu-
mented the least in the patient medical records (31.3%). After
corrective actions, documentation of reassessment of AMC
increased to 63%
Conclusion and relevance E-learning and physician awareness
allowed a significant increase in documentation of antibiotic
reassessment between the two reporting periods. However,
improvement in practice must be coupled with long term
awareness to obtain a sustained impact on actions.
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Background and importance Ceftaroline is approved for treat-
ing complicated skin and skin structure infections (cSSSI), and
community acquired pneumonia (CAP). However, there is
growing evidence that other severe methicillin resistant staphy-
lococcal infections could be treated with ceftaroline.
Aim and objectives To evaluate the use of ceftaroline in a ter-
tiary hospital in Spain, as well as its effectiveness and safety.
Material and methods A retrospective observational study
including all patients treated with ceftaroline in our hospital
(November 2017–September 2019) was carried out. Demo-
graphic, clinical and safety variables were collected. Effective-
ness was assessed by the clinical and microbiological resolution
of the infection, and the absence of hospital admissions for
the same infection after receiving ceftaroline.
Results Thirty patients received treatment (76.7% men, n=23).
All patients were adults except one. Mean age of the adults
was 68.4.1±17.6 years (the paediatric patient was 3 months
old).
The most common indication for ceftaroline was bacterae-

mia (60.7%, n=20): 8 were due to cSSSI, in 8 its origin was
unknown, 2 were due to CAP and 2 were due to catheter
associated infections. The other indications were endocarditis
(13.2%, n=4), cSSSI (10%, n=3), hospital acquired pneumo-
nia (6.7%, n=2) and osteomyelitis (3.2%, n=1). Infections
were caused by Staphylococcus aureus (93.2%, n=28) and
Staphylococcus epidermidis (n=2). In 76.7% (n=23) of cases
the infections were caused by methicillin resistant
microorganisms.

Dosage was: 600 mg/8 hours (63.2%, n=19), 400 mg/8
hours (20%, n=6), 600 mg/12 hours (6.7%, n=2), 600 mg/6
hours (3.2%, n=1), 200 mg/12 hours (3.2%,n=1) and in the
paediatric patient 8 mg/kg/8 hours. Median duration of treat-
ment was 11.7 (5.2–14.7) days.
A total of 76.7% of patients (n=23) presented clinical and

microbiological resolution of the infection. However, four
patients were readmitted for treatment of the same infection
during the follow-up period.
Serious adverse effects related to ceftaroline were reported

in one patient: it was necessary to withdraw treatment because
of severe thrombopenia, with a platelet count of 84×1000/mL
(previously 149×1000/mL).
Conclusion and relevance In most of our patients, ceftaroline
was used in infections caused by methicillin resistant microor-
ganisms although there were some ‘off-label’ indications. Our
results suggest that ceftaroline is safe and effective in severe
methicillin resistant infections with few treatment options due
to multiresistance.
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Background and importance Misuse of antibiotics has been
related to the emergence of multidrug resistant microorgan-
isms which are related to worse outcome in infected patients.
Antimicrobial stewardship programmes (ASPs) have been
shown to improve antimicrobial use.
Aim and objectives To describe the characteristics of antimicro-
bial prescriptions and analyse the impact of a specific ASP
implemented in an oncology department.

Abstract 4CPS-029 Table 1

Pre-intervention

(n=62)

(n (%))

Post-intervention

(n=73)

(n (%))

Men 38 (31) 44 (60)

Age (years) (mean±SD) 62.18±11.5 63.78±10

Clinical syndrome

Respiratory focus 15 (24) 16 (21)

Urinary focus 11 (18) 5 (7)

Unknown focus 10 (16) 8 (11)

Intra-abdominal focus 8 (13) 8 (11)

Febrile neutropenia 5 (8) 16 (22)

Antimicrobials

Piperacillin/tazobactam 16 (26) 22 (30)

Amoxicillin/clavulanic 12 (19) 14 (19)

Ceftriaxone 8 (12) 13 (18)

Levofloxacin 6 (10) 4 (5)

Fluconazole 5 (8) 2 (3)

Adherence to guidelines 32 (51) 43 (59)
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Material and methods A before and after ASP intervention was
implemented in an oncology department in a tertiary hospital.
Pre-intervention prescription characteristics were analysed
through repeated point prevalence surveys in the previous
year. The intervention was initiated in February 2019 based
on a weekly ward round where non-tax advice was given to
the oncologists about their active antibiotic prescriptions. Pre-
scription features, rate of adherence to local guidelines and
type and acceptance of the recommendations given to stop or
de-escalate were recorded.
Results A total of 62 and 73 prescriptions were included in
the pre- and post-intervention periods. respectively. Table 1
describes the prescription characteristics in both periods.
Adherence to local guidelines was 51% and 59% in the pre-
and post-intervention periods, respectively (p=0.39).
In the intervention period, 26% of prescriptions were

stopped and 12% de-escalated. Acceptance was 99%.
Conclusion and relevance An ASP weekly intervention in the
oncology department showed a slight increase in adherence to
local antibiotic guidelines. Nevertheless, this improvement was
not statistically significant due to the short follow-up period
and small sample size. Further studies are required to corrobo-
rate this improvement.
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Background and importance Closed femoral neck fractures
after low impact trauma in the elderly are often treated with
hemiarthroplasty. In this setting, the literature with respect to
prosthetic joint infection (PJI) is scarce.
Aim and objectives The objectives of this study were to inves-
tigate the incidence of PJI and the impact of the number of
perioperative antimicrobial prophylaxis (PAP) administrations.
Furthermore, in this population, risk factors for PJI were
identified.
Material and methods In this retrospective monocentric study,
medical files of elderly (�75 years) trauma patients with
closed femoral neck fractures and treated with a hemiarthro-
plasty, admitted between January 2006 and July 2017, were
evaluated. Patient follow-up was 90 days. A Cox proportional
hazards regression analysis with forward step was applied.
Results were considered statistically significant if p<0.05.
Results A consecutive series of 745 patients (mean age 85±5
years, 221 (29.7%) men) were treated with a hemiarthroplasty.
Within 90 postoperative days, 13 (1.7%) patients developed a
PJI and 120 (16.1%) died due to reasons other than infection.
The applied PAP regimens consisted of intravenous cefazoline
or clindamycin. Single and repeated PAP administrations (every
8 hours) were observed. Patients who developed a PJI
received a median of 1 (IQR 1–2) PAP administration, which
was not significantly different compared with PAP

administrations in patients that did not develop a PJI (1 (IQR
1–3)) (HR=0.236 (95% CI 0.032 – 1.745); p=0.157). Higher
body weight (HR=1.05 (95% CI 1.008–1.094); p=0.020),
systemic corticoid use (HR=4.790 (95% CI 1.275–17.997;
p=0.020) and the need for transfer to the intensive care unit
(ICU) for reasons other than infection (HR=8.692 (95% CI
2.353–32.106; p=0.001) were independently associated with
the development of a PJI within 90 days.
Conclusion and relevance In this fragile trauma population, the
observed 1.7% PJI incidence within 90 days was low com-
pared with the incidence rate of 3.4–4.5% in the literature.
Our preliminary data showed that the number of PAP admin-
istrations did not influence the risk of PJI. Patients with a
higher body weight, with systemic corticoid use or with post-
operative ICU transfer should be monitored closely for
infection.
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Background and importance According to the WHO, care asso-
ciated infections (CAIs) affect at least 2 million patients world-
wide annually. In this African country, common CAIs are
surgery site infections (SSI; 24.7% among inpatients in the
south of the country). To prevent SSIs, appropriate use of
antibiotics is essential.
Aim and objectives To audit compliance with international rec-
ommendations of antibioprophylaxis practices in visceral
surgery.
Material and methods Data were prospectively collected in vis-
ceral surgery wards of five hospitals. Compliance with the
antibiotic indication (administered when needed and not
administered when not required), choice of molecule, dosage,
timing of administration and duration were assessed in
patients admitted for class 1 or 2 surgery according to Alte-
meier’s classification over 4 months. The international recom-
mendation on antibiotic prophylaxis described by the SFAR
(Société Française d’ Anesthésie et Réanimation)1 was consid-
ered as a reference. Statistical analysis was performed using
SPSS software.
Results A total of 71 interventions were included the study. In
50 cases (70.4%), the administration conformed to the indica-
tion criteria (ie, 48 administrations when actually indicated
and 2 abstentions when antibioprophylaxis was not required).
None (0%) of the 48 patients who received the indicated anti-
bioprophylaxis were administered the recommended molecule.
Ceftriaxone was the most widely used molecule (31%). In
addition, the initial dose, timing and duration of antibiotic
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treatment were in accordance with SFAR standards in 35%,
14% and 21% of cases, respectively.
Conclusion and relevance This study highlights a problem of
compliance with recommendations. This can be partly
explained by the unavailability of half of the recommended
molecules in the local market, the urgent character of the sur-
gery and the lack of knowledge and training of health staff.
The overuse of broad spectrum antibiotics reported in other
studies may reveal a fear of SSIs by healthcare providers.
These data underline the need for implementing an appropri-
ate antibioguide based on local epidemiology and drug
availability.
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Background and importance In Italy, antimicrobial resistance is
among the highest in Europe. The ECDC 2017 surveillance
report confirmed a high percentage of critical bacterial isolates
with disturbing antimicrobial resistance characteristics, accord-
ing to the WHO list of dangerous bacteria: Klebsiella pneu-
moniae resistance to carbapenems close to 28%; Escherichia
coli with combined resistance (third generation cephalosporins,
fluoroquinolones and aminoglycosides) close to 20%; and Aci-
netobacter strains resistance to carbapenems of about 70% in
Italy. The hospital pharmacy plays a main role in monitoring
antibiotic prescriptions in order to limit resistant bacterial
strain selection.
Aim and objectives To describe the pattern of antimicrobial
prescribing with motivated request, comparing 2019 data with
that of the previous year, to define the future strategy of the
intervention.
Material and methods We collected data from antibiotic pre-
scription forms from January to June 2019. We compared
data with that of same period in 2018. An Excel database
was created. We focused on: length of therapy, type of infec-
tion, amount of carbapenems used, resistant bacterial strains
and appropriateness of antibiotic choice according to an
antibiogram.
Results We collected antibiotic prescriptions for 177 (vs 148
in 2018) patients (58% men). Average age was 62 years. Aver-
age length of therapy was 8.4 days (previous year 10.5 days).
Prevalent types of infection were: 12% (vs 23% in 2018) uri-
nary tract infections (UTI), 26% (vs 22% in 2018) respiratory
tract infections; 14% sepsis (same as 2018) and 13% (vs 10%
in 2018) surgical site infections. Concerning critical bacterial
strains: in 23% (vs 26% in 2018) of UTI, E coli ESBL+ was

isolated and treated with carbapenems; only 2 (vs 5 in 2018)
Klebsiella carbapenem resistant strains were found; 0 (vs 1 in
the previous year) isolation of Acinetobacter baumanii multi-
drug resistant was found; and 2 Pseudomonas aeruginosa car-
bapenem resistant strains were found, which required
treatment with ceftolozane/tazobactam with clinical benefit.
Considering all patients, 62% (vs 54% in 2018) of patients
were treated with carbapenems. Antibiograms were available
for 25% (41/162) of motivated requests, and 25% (10/41) of
these were inappropriate because piperacillin/tazobactam or
cephalosporins should have been chosen instead of
carbapenems.
Conclusion and relevance Although a slight reduction in critical
bacterial strains was observed compared with the previous
year and an improvement in average length of therapy, carba-
penems usage increased. This was also due to antibiogram
misinterpretation. A future objective has to be improvement in
the carbapenem sparing strategy, through clinical pharmacist
validation of antibiograms and hospital training meetings.
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Background and importance Aztreonam lysine inhalation solu-
tion (AZLI) is approved for nebulised treatment (nebT) of pul-
monary Pseudomonas aeruginosa infections in patients with
cystic fibrosis (CF). The clinical benefit of nebulised AZLI in
non-CF, such as bronchiectasis (BC) or lung transplant (LT)
patients with chronic gram negative infection, has not been
clearly established.
Aim and objectives To assess the safety and effectiveness of
AZLI for nebT in patients with non-CF BC or LT colonised
by gram negative chronic bacteria.
Material and methods This was an observational retrospective
study in patients with non-CF BC or LT affected by chronic
gram negative bacterial infection who started AZLI in 2013–
2019. Clinical data were collected from the hospital medical
records: hospital admissions, infective bacteria, previous nebT,
safety and effectiveness date of AZLI. Mean (SD) respiratory
function tests (FVC, FEV1, FEF25–75) were analysed for each
patient, along with AZLI treatment.
To evaluate treatment effects (time=0 vs follow-up data),

variance analysis (ANOVA) was applied (SPSS).
Results The study included 15 patients (aged >18 years) pre-
viously treated with alternative nebT. Reasons for stopping
previous treatment were: tobramycin/colistin intolerance (n=6,
40%), tobramycin/colistin resistance (n=7, 46.7%) and no
clinical improvement (n=2, 13.3%). Patients were classified by
diagnosis: BC (n=7; 28.6% men) and LT (n=8; 50.0% men).
AZLI was administered in ‘on/off ’ cycles in combination with
other nebT or in monotherapy (BC, n=1 (14.3%); LT, n=3
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(37.5%)). Bacteria causing chronic infection was P aeruginosa
in BC (n=7;100%), and in LT, P aeruginosa (n=6; 75%) and
Proteus mirabilis (n=2; 25%).
AZLI treatment duration was 20.6±14.2 months (BC) and

10.1±9.7 months (LT). Respiratory function tests during AZLI
(mean values of the population) are shown in table 1.

Comparing BC with LT, a statistically significant improve-
ment was observed in FVC (p=0.011) and FEF25–75
(p=0.005) but this was not clinically relevant. BC annual
emergency admissions were 0.07 before and 0.42 during
AZLI; annual rates of hospital admissions were 0.44 and
0.55, respectively. Remission data (negative results in sputum
burdens) were: BC (n=2, 28.6%) and LT (n=1, 12.5%). The
most commonly reported treatment emergent adverse effects
(AE) were dyspnoea, bronchospasm and arthralgias in BC
(n=3; 42,9%). There were no AE in LT and no deaths in
either group.
Conclusion and relevance The results suggest that off-label use
of AZLI in complicated chronic infected patients could control
gram negative infection and neutralise sputum burdens in
some cases, while maintaining lung function and decreasing
accelerated clinical deterioration.
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Background and importance Many hospitalised patients require
antibiotic therapy as a result of either community acquired or
nosocomial infections. The consequences of inappropriate antibi-
otic use carries the risk of undesirable side effects and facilitates
the selection of resistant bacteria. Therefore, it is important to
prioritise targeted therapy and to encourage switch therapy.
Aim and objectives We performed a pilot study with the aim
of monitoring the nature of antibiotic prescribing on a ward
with a gastroenterology and endocrinology profile in the First
Department of Internal Medicine, Semmelweis University. In
addition, we wanted to prove that the help of a clinical phar-
macist in a systematic review of therapies is an important part
of patient centred care.
Material and methods Our prospective study took place in two
3 month period in 2018–2019, based on patient medical

records. The medications of 50–50 randomised patients, of all
patients receiving antibiotic therapy were analysed.
In the first phase of the study, the use of antibiotics was

analysed without counselling of a pharmacist. In the second
phase, all observations regarding therapy were reported to the
responsible physician. We compared the periods based on spe-
cific indicators, such as therapy choice (empirical or aimed),
duration of antibiotic therapy and costs.
Results Empirical therapy was the dominant therapy in both
phases (71% vs 74%). The most frequently prescribed antibi-
otics were ceftriaxone, piperacillin/tazobactam, metronidazole
and clarithromycin. Duration of intravenous treatment was
reduced by 11% in the second phase, while oral therapy
showed a small increase as a result of the promotion of
switch therapy. There was also a decrease in the total number
of treatment days, and consequently antibiotic treatment costs
were reduced by 12%. In the second phase, we had sugges-
tions for 38% of patients regarding modification of therapy.
This represented 24 interventions of which 19 were fully or
partially accepted. The rejections were explained by special
instructions from the infectologist.
Conclusion and relevance As a result of monitoring, the appro-
priateness of antibiotic use increased. This study also confirms
that the presence and counselling of a ward pharmacist could
be helpful regarding the rationalisation of drug therapy.
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Background and importance According to the study by Bury D
et al,1 vancomycin dosage should be 25% higher than stand-
ard dosages in neutropenic patients due to increased clearance
of vancomycin in this population. Renal hyperfiltration is con-
sidered a possible mechanism.
Aim and objectives We aimed to determine the prevalence of
subtherapeutic drug exposure in neutropenic patients under
therapeutic drug monitoring (TDM) and the subsequent TDM
dosage adjustments.
Material and methods This was a retrospective and descriptive
study from 2010 to 2019. Patients with haematological disease
with neutropenia and receiving vancomycin TDM by pharma-
cists were included. Demographic variables, Cockcroft–Gault
creatinine clearance (CrCl), initial dosage, dose adjustments
and the first two trough levels were collected. Renal impair-
ment was defined as CrCl <60 mL/min. Dosages of 15–20
mg/kg/dose and trough levels between 10 and 20 mg/mL were
considered optimal for intermittent infusion schedules, accord-
ing to international guidelines.2

Results Forty-one patients were included (58.5% men). Median
age was 62.9 years (IQR 19.4–48) and 80% of patients had
CrCl �60 mL/min. We found that 65.9% of patients did not
achieve therapeutic levels in the first determination; most
(77.8%) received a subtherapeutic initial dose. Also, 22.2%
achieved a subtherapeutic level despite being treated with a

Abstract 4CPS-033 Table 1

Diagnosis FVC (%) FEV1 (%) FEF25–75 (%)

Baseline BC 56.5±13.6 49.2±8.8 25.3±9.3

LT 48.1±13.6 41.0±17.0 25.0±13.4

Mean follow-up BC 58.0±10.1 47.1±4.0 21.4±7.3

LT 48.6±14.5 45.2±13.9 33.5±12.7
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correct initial vancomycin dose, requiring �25% increase in
the total vancomycin dose.
Regarding TDM dosage adjustments, 63.4% of patients

required an increase in the total daily dose (77% needed a
shorter dosing interval while 23% needed higher doses with
the same dosing interval).
Conclusion and relevance More than a half of the patients had
subtherapeutic vancomycin levels. Initial underdosage was the
main cause of subtherapeutic levels. Nevertheless, 22.2%
required �25% increase in dose to achieve target drug con-
centrations despite an initial therapeutic regimen, according to
previous evidence. Shortening the dosing interval was the
main TDM dosage adjustment, probably due to increased van-
comycin clearance in this population.
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Background and importance One of the functions of a phar-
macist is to validate the prescribed treatment by the doctor,
taking into account efficacy, safety, adequacy and cost.
Aim and objectives To analyse pharmaceutical interventions (PI)
in prescribed treatment in a 115 bed hospital, and to quantify
the degree of acceptance.
Material and methods This descriptive study included patients
with an antibiotic prescription whose PI were analysed over a
period of 11 months (2018 and 2019). The collected data
were: demographic data, antibiotic treatment and indication,
duration of treatment, comorbidities and abnormal analytical
values (glomerular filtrate, potassium level, C reactive protein),
type of PI and acceptance rate of PI. PI were classified as:
actions on efficacy, actions on safety, actions on adequacy and
actions on cost. The acceptance rate of the PI was detected
based on modifications to the medical prescription according
to the recommendations. The pharmaceutical recommendations
were made through daily assessments of the patient’s history
or talking by phone with the physician.
Results A total of 438 patients were studied and a PI was
made in 1 of 3 patients (163 PI). The interventions were
made in antibiotic and non-antibiotic prescriptions. Actions on
efficacy: antimicrobial change after antibiogram (11%), antimi-
crobial inadequate posology (3%) and adding an antibiotic to
get a broad antibacterial spectrum (3%). Actions on safety:
dose adjustment due to renal failure (15%), dose adjustment
due to adverse reaction (0.6%), suspending the drug due to
an adverse reaction, contraindication or interaction (4%), sus-
pending the antibiotic due to inadequate duration (20%), inad-
equate posology (2.4%), therapeutic duplicity (4%), actions on
potassium as monitoring levels, increase or decrease in

potassium dose (2.4%) and other (antithrombotic prophylaxis
and monitoring nephrotoxicity by aminoglycosides (1.8%)).
Actions on adequacy and cost: change to oral administration
(24%).
A total of 58% (94/163) of PI were accepted. Most PI not

accepted (40/69) were recommendations about change to oral
administration or suspending the antibiotic. The reasons for
non-acceptance were clinical deterioration or the patient was
discharged.
Conclusion and relevance More than half of the pharmaceuti-
cal interventions resulted in a change in the medical prescrip-
tion according to the recommendation. Pharmaceutical
validation ensures safety in the hospitalisation process and rep-
resents an improvement in quality of care.
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Background and importance Vancomycin, a glycopeptide antibi-
otic, is used for the treatment of serious infections by gram
positive microorganisms, especially methicillin resistant Staphy-
lococcus aureus (MRSA). However, the attributable mortality
of paediatric patients treated with vancomycin in paediatric
intensive care units (PICU) has been limited.
Aim and objectives Our study aimed to determine the factors
influencing mortality of paediatric patients treated with vanco-
mycin in the PICU.
Material and methods A retrospective study was conducted in
paediatric patients admitted to the PICU who received vanco-
mycin from April 2018 to April 2019. We investigated varia-
bles such as age, sex, underlying disease, diagnosis, length of
stay in the PICU, paediatric index of mortality 2 score,
mechanical ventilator use, renal replacement therapy, labora-
tory data, dose, level of vancomycin and mortality rate.
Results A total of 160 paediatrics patients were enrolled
(median age 12 months (range 2–180), 69.4% male). The per-
centage of patients reaching therapeutics trough levels of van-
comycin (10–20 mg/L) was 32.5% (n=52). Septic shock was
the most common diagnosis (49.3%) and mortality rate was
39.4%. Our study found that children who had vancomycin
levels outside the therapeutic range, and used mechanical ven-
tilation and renal replacement therapy were associated with a
higher mortality rate (OR 3.14, 95% CI 1.34–7.35, p=0.008;
OR 6.1, 95% CI 1.6–22.7, p=0.007; and OR 10.4, 95% CI
2.6–41.4, p=0.001, respectively).
Conclusion and relevance Improper therapeutic vancomycin
levels, mechanical ventilator use and renal replacement therapy
are factors associated with mortality in the PICU.
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Background and importance Outpatient parenteral antimicro-
bial therapy (OPAT) programmes allow the administration
of intravenous antimicrobials to non-hospitalised patients,
offering numerous advantages. During administration, anti-
microbial solutions could experience an increase in tempera-
ture after exposure to room temperature. However, studies
on stability at high temperatures (35–37°C) are still very
scarce.
Aim and objectives To collect high temperature stability data
(35–37°C) for antimicrobials used in an OPAT programme.
Material and methods Antimicrobials used in the OPAT pro-
gramme of two third level hospitals were compiled. Differ-
ent sources of information were consulted (data sheet,
Stabilis and Micromedex) to find stability studies for each
antimicrobial at high temperatures (35–37°C). Data were
classified in three groups: antimicrobials with stability data
at concentrations used in OPAT, antimicrobials with stability
data at other concentrations and antimicrobials without
stability data.
Results The stability of 24 antimicrobials was studied: in
16.66% of cases, stability studies were found at the tempera-
tures mentioned for the concentrations used; in 50% of cases
there were stability data, but for concentrations other than
those used in clinical practice and in the remaining 33.33%,
there were no published data for the aforementioned
temperatures.

. Stability data found:
a. At the concentrations used: acyclovir 3–5 mg/mL (2
weeks), cefazolin 12.5–25 mg/mL (12 hours), gentamicin
2.5 mg/mL (96 hours) and voriconazole 2 mg/mL (4
hours).

b. Other than the concentrations used: aztreonam 60 or
100 mg/mL (24 hours), ampicillin 0.0125 mg/mL (24
hours), cefepime 0.5 mg/mL (4 hours) and 50 mg/mL
(13 hours), ceftazidime 0.1 mg/mL (2 hours) and 120
mg/mL (8 hours), ceftriaxone 10 mg/mL (2 weeks),
clindamycin 0.25 mg/mL (24 hours), daptomycin 100
mg/mL (6 hours), meropenem 5 mg/mL (4 hours),
piperacillin–tazobactam 128/16 mg/mL (24 hours),
penicillin G 0.13 MUI/mL (5 hours), tobramycin 20 mg/
mL (3 weeks) and vancomycin 1 mg/mL (4 days).

c. Antimicrobials without studies at high temperatures:
amphotericin B, cloxacillin, ertapenem, foscarnet,
fluconazole, ganciclovir, sulbactam and teicoplanin.

Conclusion and relevance
. Stability data at high temperatures were scarce for the
antimicrobials used in the OPAT programme. It would be
convenient to carry out corresponding studies.

. In warm environments, where the OPAT programme is
established, antimicrobials and their concentrations should be
adapted to the available information.
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Background and importance Immunosuppression related to
organ transplant is a risk factor for multidrug resistant
infections.
Aim and objectives To evaluate the prevalence of nosocomial
infections (NI) by multidrug resistant (MDR) pathogens, aetio-
logic agents and treatments given to a cohort of patients
undergoing kidney transplantation (KT).
Material and methods A retrospective observational study was
carried out in a cohort of patients having undergone a KT
during 2016–2017. Variables collected: demographics, clinical
(type of KT and aetiologic agent) and therapeutic (induction
immunosuppressant treatments and empirical and targeted anti-
microbials) data.
Results Sixty-four patients who had undergone a KT (84.4%
from a cadaver, 7.8% from a live donor and 7.8% kidney–
pancreas) were included (mean age 53.6±15.3 years, 72.9%
men).
The most frequent induction immunosuppressant treatments

were: basiliximab+mycophenolate–mofetil+steroid+tacrolimus
(31.2%) and thymoglobulin+mycophenolate-mofetil+steroid
+tacrolimus (65.6%).
Eight of 64 patients developed NI by MDR pathogens dur-

ing hospitalisation as a result of the KT (prevalence 12.5%),
isolating a total of 10 multiresistant causative agents: Escheri-
chia coli (30%), Pseudomonas aeruginosa and Klebsiella pneu-
moniae (extended spectrum beta lactamase producing, oxa-48
carbapenemase producing (20% each) and carbapenemase pro-
ducing (10%)).
The sources of NI were: urinary tract (50%), central

venous catheter (30%) and abdominal (20%).
Based on patient symptoms, empirical administered antibiot-

ics were: ceftazidime (30%), ciprofloxacin (20%), ceftriaxone
(20%), meropenem, levofloxacin (10%) and piperacillin–tazo-
bactam (10%). In all cases, once the aetiologic agent was iso-
lated, targeted treatment was used.
It is worth noting the use of ceftazidime–avibactam in two

cases of infection with MDR carbapenemase oxa-48 producing
K pneumoniae. None of the patients died due to the NI. Of
the patients treated with the immunosuppressant regimen that
included basiliximab, 40% developed NI by MDR pathogens
in contrast with the group that received the regimen including
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thymoglobulin (2.5%). This difference was significant
(p=0.0875).
Conclusion and relevance In our cohort of patients there was
a high prevalence of NI by MDR pathogens, with K pneumo-
niae the most frequent. Ceftazidime was the most commonly
used antibiotic as an empirical treatment, and urinary infec-
tions the most prevalent within our population. There seems
to be a correlation between developing an infection by MDR
pathogens and the induction immunosuppressant treatments
that included basiliximab, although prospective studies with a
larger sample size are needed to confirm these preliminary
results.
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Background and importance The pervasive use of antibiotics
has been identified as a major public health threat due to the
emergence of antibiotic resistant bacteria. Antibiotics are
among the most commonly prescribed drugs in nursing homes
(NHs) and up to 75% of these are considered inappropriate.
Aim and objectives To characterise antibiotic therapy in NHs
and evaluate adequacy.
Material and methods A prospective study was conducted in a
NHs (264 residents) over a 3 month period (July–September
2019). All residents with antibiotic prescriptions for suspected
infections were included. Data were collected by review of
medical and pharmacy records: demographic and clinical char-
acteristics, risk factors for infection, antibiotic prescribed, indi-
cation and microbiology data.
Inadequate antibiotic therapy was defined as: (1) conditions

without an antibiotic indication; (2) non-adherence to thera-
peutic guidelines; (3) incorrect dose, route of administration
or duration; (4) no microbiology sample collection when
needed; and (5) microbiological evidence of infection not cov-
ered by the chosen antibiotics, or no antibiotic de-escalation.
Results We included 62 residents, mean age 81.7±10.7 years,
69.4% women, and 6.5% had an antibiotic allergy. Mean
Charlson comorbidity index age adjusted was 5.8±1.9. The
majority of residents presented risk factors for infection (RFF)
(95.2%), mean 3.1±1.4. RFF included functional dependency
(6.9% of patients), previous antibiotic therapy (59.7%) and
cognitive impairment (53.2%).
The most commonly prescribed antibiotics were amoxicillin/

clavulanic (24.2%), quinolones (19.4%), fosfomycin–trometa-
mol (19.4%), cephalosporins (11.2%), fosmomycin calcium
(9.7%), cloxacillin (9.7%) and other (6.4%). Mean duration
was 5.6±3.5 days. Most treatments were empirical (75.8%),
21% were targeted treatment and 3.2% were prophylactic.
Combination therapy was found in only one case; three intra-
venous route.
The most common infection was urinary tract infection

(48.4%), followed by skin and soft tissue infection (22.6%)
and lower respiratory tract infection (21%). Sample collection

was carried out in 41.9% (76.9% before initiating antibiotic):
65.4% uroculture, 11.5% exudate culture and 23.1% others.
Most of the cultures were positive (80.8%; 71.4% were
monomicrobial infections). The most prevalent microorganisms
isolated were gram negative isolates (85.7%); methicillin resist-
ant Staphylococcus aureus was isolated in three cases (14.3%).
Antibiotic therapy was inadequate in 51.6%: (1) 9.3%; (2)

56.3%; (3) 12.5%; (4) 3.2%; and (5) 18.7%.
Conclusion and relevance Broad spectrum antibiotics are often
prescribed. There was a high number of inadequate antibiotic
prescriptions. Pharmacy teams are well placed to support pru-
dent selection of antibiotic therapy in NHs.
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Background and importance Antimicrobial stewardship pro-
grammes (ASPs) aim to optimise antimicrobial prescriptions,
enhancing clinical outcomes, minimising antimicrobial resist-
ance and improving the quality and safety of patient care.
Guidelines recommend a multidisciplinary team but many
hospitals do not have infectious disease (ID) physician
support.
Aim and objectives To analyse the effectiveness of a pharmacist
led ASP in a hospital without an ID physician, with special
focus on indicators of the hospital use of antimicrobial agents
based on consumption.1

Material and methods A pharmacist led ASP was performed in
a 200 bed hospital from 1 January to 30 June 2019.

a. The ASP was presented to the hospital physicians through
face to face sessions.

b. To improve the prescription of antibiotics, we revised
prophylaxis and antibiotic therapy in management protocols
and developed a guideline with local antimicrobial
recommendations.

c. Clinical sessions were held on different pathologies included
in the ASP.

d. Information about antimicrobial consumption rate was
provided to physicians.

In addition, the pharmacist performed a daily review of all
patients who had a course of antibiotics during their hospital
admission, through an electronic prescription programme. Rec-
ommendations were made to physicians related to antimicro-
bial spectrum, dose adjustment, stopping longer courses of
antibiotics, interactions, allergies and other.
The consumption of defined daily dose (DDD)/1000 patient

days was taken from the first half of 2019 and compared
with the same period the previous year.
Results A total of 248 recommendations were recorded. The
global consumption of antibiotics was reduced from 931
DDD/1000 patient days in the first half of 2018 to 747.9
DDD/1000 patient days in 2019 (�19.7%). Carbapenem use
was reduced by 41.3% DDD (21.3 vs 12.5 DDD/1000 patient
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days). With regard to quinolones, consumption was reduced
from 192.7 to 125.5 DDD/1000 patient days (�34.9%).
There was a significant decrease in consumption of systemic
antifungals of 42.9% (35.9 vs 20.5 DDD/1000 patient days).
The ratio (cloxacilin+cefazolin)/anti-MRSA agents increased
(1.3 vs 1.8).
Conclusion and relevance A pharmacist led ASP achieved a
reduction in consumption of antibiotics, especially carbapenem
and quinolones. In the absence of support and oversight from
an infectious disease physician, pharmacists could be key in
the improvement in the use of antibiotics.
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Background and importance Antibiotic (ATB) resistance is a
global scourge. The WHO has established an action plan to
combat ATB resistance. Pharmacists in our hospital decided to
follow this action plan and optimise the use of ATB.
Aim and objectives The purpose of the study was to determine
if actions implemented by pharmacists in collaboration with
an infectious disease specialist improved the correct use of
ATB.
Material and methods All care services in our hospital were
involved in this retrospective study. Patients treated with
antibiotics were included randomly. Pharmacists and infec-
tious disease specialists checked inpatient records and pre-
scriptions with an assessment form. An average comparison
test (n>30; alpha 0.05) comparing each item average before
and after implementation of the improvement actions was
carried out.
Results A pharmacist was integrated into infectious risk man-
agement. A commission of ATB was created. A pharmacist
specialised in antibiotics was identified: he analysed ATB
consumption and alerted prescribers in the event case dis-
crepancies with the recommendations. Prescription software
was set up so that initial treatment duration of ATB was
limited to 4 days to promote re-evaluation of ATB. For
ATB treatment >7 days, justification was requested. This
retrospective study was conducted on 34 inpatient files in
2016 before implementation of the measures and compared
with 34 other inpatient files in 2019 after implementation
of the improvement actions. The results showed a statisti-
cally significant improvement in some criteria: ATB in
accordance with recommendations 70% in 2016 and 91%
in 2019 (70% vs 91%); ATB re-evaluation 75% versus
82%; and de-escalation 29% versus 69%. There was a
reduction in inpatient files for: justification of an ATB
treatment (100% vs 91%), clinical course during ATB treat-
ment (100% vs 76%) and interpretation of microbiological
examinations (80% vs 70%). In 2019, 82% of ATB

therapies with a duration >7 days were justified in the
inpatient files.
Conclusion and relevance The actions of pharmacists improved
the use of ATB in our hospital. There was a difference
between the pre- and post-implementation phases over 3
years. However, during these 3 years, pharmacists made pre-
scribers aware of the correct use of ATB. Pharmacists can
improve the use of ATB through education and warning
actions for prescribers.
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Background and importance Because of the difficulty in
achieving target serum concentrations of vancomycin in neo-
nates after the first dose, the pharmacy and the paediatric
services developed a new protocol to establish the initial dos-
age of vancomycin in neonates. To improve efficacy and/or
reduce toxicity, therapeutic drug monitoring (TDM) of van-
comycin can be used to adapt doses and personalise
treatment.
Aim and objectives To assess the rate of implementation of a
hospital internal protocol for vancomycin dosage in neonates
and the rate of under- and over-dose after the first control of
serum concentrations of vancomycin.
Material and methods A retrospective observational study was
carried out including all neonates (n=83) who received vanco-
mycin since approval of the protocol (April 2016) to Septem-
ber 2019. According to the new protocol, the dosage of
vancomycin is based on gestational age, postnatal age and
weight: in patients <29 weeks, the recommended dose was
10 mg/kg/12 hours for neonates <14 days and 10 mg/kg/8
hours for those >14 days; between 30 and 36 weeks, 10 mg/
kg/8 hours for neonates <14 days and 12 mg/kg/8 hours for
those >14 days. Vancomycin TDM was done before the third
dose. For this study, we wanted a trough concentration of
7.5–15 mg/mL.
Results Eighty-three patients with 87 first determinations of
vancomycin were included: 45 males and 35 females with
an average weight of 1.32 kg (0.53–4.32). The protocol
for the initial dosage of vancomycin was followed in 71
(85.5%) patients. Thirty patients (36.4%) presented trough
concentrations <7.5 mg/mL, 6 patients (7.2%) had trough
concentrations >15 mg/mL and 51 patients (61.4%) had
trough concentrations within the target range (7.5–15 mg/
mL).
Conclusion and relevance Most of our patients received the
dose of vancomycin following the protocol, achieving target
concentrations in 61% of determinations. After implementa-
tion of the protocol, a minority of patients (7.2%) showed
levels higher than the target therapeutic range.
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4CPS-044 THE ROUTINE USE OF ANTIBIOTICS AFTER INSERTION
OF A CARDIAC IMPLANTABLE ELECTRONIC DEVICE
(CIED): EVIDENCE AND CURRENT PRACTICE

S Omran*, O Mukhtar, S Mousa. King Salman Armed Forces Hospital-Nwafh, Adult
Intensive Care Unit, Tabuk, Saudi Arabia
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Background and importance Cardiac implantable electronic
devices (CIED) are used for patients with heart block and
severe dysrhythmia to improve patient quality of life and
survival. However, the implanted devices have been associ-
ated with an increased rate of infections and subsequently
cause significant morbidity and mortality. Recent guidelines
recommend the use of intravenous cefazolin as standard
preoperative antibiotic prophylaxis. However, there is no
consensus about postoperative antibiotic prescribing to treat
infection. The routine practice in our clinical setting is to
prescribe antibiotics pre and post insertion according to
physician experience and preference. Hypothetically, if such
practice continues, it may lead to an increased risk of anti-
biotic resistance, suboptimal clinical outcomes and higher
healthcare costs.
Aim and objectives To investigate the rate of postoperative
infection associated with CIED insertion, to find an associa-
tion between prescribing antibiotics post insertion and postop-
erative infections and to develop recommendations that may
help to optimise antimicrobial prescribing and minimise the
consequences of infection and subsequently improve the
practice.
Material and methods It this retrospective observational
study, patient records (aged �18 years old) with complete
heart block who were admitted for permanent pacemaker
(PPM) insertion were reviewed during the period January
2012 to December 2017. Patient demographic, comorbid-
ities and microbiological reports through screening of blood
culture within 90 days of post pacemaker insertion were
collected. To find an association between antibiotic post
insertion and postoperative infections, the c2 or Fisher’s
exact test was applied. A p value £0.05 was considered stat-
istically significant.
Results Of 130 implanted device cases, 95 were reported as
pacemaker (PPM) insertion cases during the study period; 67
(70%) PPM cases were given post insertion antibiotics. No
postoperative case of pocket infection or infective endocarditis
was reported. Of 5 bacteraemia infections, only 1 case (3%)
was reported among the group who was not given antibiotics
post insertion (p=0.63).
Conclusion and relevance Antibiotic administration post pace-
maker insertion has no added value in terms of infection pre-
vention, and no evidence to support the use of antibiotics
post pacemaker insertion. Therefore, this practice is not
justified.

REFERENCES AND/OR ACKNOWLEDGEMENTS
No conflict of interest.

4CPS-045 COST EFFECTIVENESS ANALYSIS OF MEROPENEM
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Background and importance Meropenem dose adjustment fol-
lowing pharmacokinetic/pharmacodynamic monitoring (TDM) in
critical patients (CP) presents a clinical benefit. An economic
analysis of this activity could facilitate its use in clinical practice.
Aim and objectives To conduct a cost effectiveness analysis of
meropenem TDM in CP versus standard dose (SD) according
to the package insert recommendations.
Material and methods We conducted a naturalistic, retrospec-
tive, observational cohort study of CP receiving meropenem
between May 2011 and December 2017 in a university hospi-
tal. Two cohorts were analysed: patients with meropenem
TDM (cohort A) and patients with SD meropenem (cohort B).
The main effectiveness variable was the percentage of

patients with a reduction of at least 80% in the procalcitonin
value at the end of meropenem treatment compared with the
maximum value during meropenem treatment.
Costs included in the analysis were: meropenem, material

for drug preparation, TDM, time for preparation, administra-
tion and infusion surveillance, meropenem adverse drug reac-
tions (ADR), critical care hospitalisation days and re-entries.
Propensity score (PS) matching was applied for patient

selection. The c2 was used to compare effectiveness and boot-
strap to calculate the difference in costs between cohorts. A
cost effectiveness analysis with deterministic and probabilistic
sensitivity analyses was performed.
Results A total of 154 patients were included (77 per cohort)
after PS matching. Meropenem dose was changed in 51
(66.2%) patients with TDM, in most (90.2%) because they
were overdosed. In cohort A, 71.4% of patients had reduced
procalcitonin by at least 80% compared with 53.2% in cohort
B (difference 18.2% (95% CI 3.1; 33.2; p=0.020)). No signif-
icant differences were found in ADR between the two
cohorts. An average decrease in cost per patient of �1454C¼
(95% CI �4627;1720C¼ ) with TDM was observed, with lower
cost per patient for meropenem �62C¼ (95% CI �116; �4),
disposable material �12C¼ (95% CI �29; 4) and nursing time
�38C¼ (95% CI �71; �4) in cohort A, that offset the TDM
cost (47C¼ ). Mean hospitalisation cost in patients with TDM
was 8912C¼ versus 10 325C¼ in cohort B. There was a 75%
probability that TDM was more effective and cheaper (domi-
nant) than SD according to the sensitivity analysis.
Conclusion and relevance Meropenem dose adjustment follow-
ing pharmacokinetic/pharmacodynamic criteria was more effec-
tive, with similar safety and lower costs, than dosing
according to the package insert recommendations.
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4CPS-046 MONITORING THE PRESCRIPTION OF NEW
ANTIBIOTICS: THE WORK OF THE ANTIMICROBIAL
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Background and importance The prescriptions of new antibiot-
ics should be done with caution as improper use can lead to
the emergence of new antimicrobial resistance. The antimicro-
bial stewardship team (AST) and the commission of infections
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(CI) have a fundamental task of achieving adequate use of
these drugs. It is important to establish a suitable circuit for
the control of their prescriptions. Knowing how this circuit
operates is essential to establish if it is necessary to make any
modifications.
Aim and objectives To analyse the operation of the prescrip-
tion/revision circuit for new antibiotics included in the phar-
macotherapeutic guide, and to show the adequacy of the
prescriptions of antibiotics recently included in the hospital’s
pharmacotherapeutic guide.
Material and methods Inclusion criteria: prescriptions (January
2018 to September 2019) of ceftaroline, dalbavancin, ceftolo-
zano/tazobactam, ceftazidime/avibactam, tedizolid and isavuco-
nazole. Exclusion criteria: prescriptions in the intensive care
unit (which has a different prescription circuit).
The CI and AST decided the indications for the new anti-

biotics and their prescription circuit. A non-restrictive attitude
was decided. Prescription of these antibiotics could be carried
out by any specialist, with or without prior advice from the
AST. Prescriptions made without AST supervision were
reviewed by the AST in 24–48 hours.
The information for review was obtained from medical and

electronic prescription records.
Results A total of 28 prescriptions were reviewed: 39.3%
(n=11) ceftazidime/avibactam, 28.6% (n=8) dalbavancin,
14.3% (n=4) ceftaroline, 7.2% (n=2) ceftolozano/tazobactam,
7.2% (n=2) isavuconazole and 3.4% (n=1) tedizolid. A total
of 50% (n=14) of prescriptions were made by the AST and
50% (n=14) were performed by doctors who did not belong
to the AST, of which 36% (n=5) had prior consultation with
the AST and 64% (n=9) did not consult the AST.
Of the prescriptions that did not receive prior advice from

the AST, 55.55% (n=5) were reviewed by the AST. All of the
prescriptions (100%, n=14) made by the AST or under their
supervision were within the indications established by the CI.
Five of 28 prescriptions were not adequate (2 isavuconazol,

2 ceftaroline, 1 tedizolid). These were prescriptions made with-
out the advice or revision of the AST. Three of the incorrect
prescriptions were in August 2018 and one in August 2019.
Conclusion and relevance In general, our circuit worked cor-
rectly. Some of the prescriptions out of indication were during
the holiday period and not all AST members were working.
Therefore, this team should operate at full capacity all year
round. The adequacy of antibiotics is greater when there is
AST prescription or intervention.
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Background and importance Antimicrobial resistance is a grow-
ing public health problem because it has been associated with

increasing treatment failure, hospital stay, mortality and health-
care costs. An antimicrobial stewardship programme is a multi-
disciplinary team working together against inappropriate
antimicrobial prescriptions. Its aim is to improve clinical out-
comes and slow down the emergence of antimicrobial resist-
ance. Pharmacists are an integral part of the stewardship team
and have an important role.
Aim and objectives This study aimed to assess the role of
pharmacists within the antimicrobial stewardship programme
in a 200 bed hospital. Secondary objectives were to analyse
pharmaceutical interventions, quantify their acceptance, the
recommendations made and the antimicrobial drugs involved.
Material and methods We conducted a prospective observatio-
nal study in a 200 bed hospital over a period of 25 months
(September 2017–September2019).
Inclusion criteria: patients with active antimicrobial pre-

scriptions during admission with an antimicrobial stewardship
programme recommendation. Exclusion criteria: antimicrobial
stewardship programme recommendation made without active
pharmacist participation. Recommendations were classified as
no indication of antimicrobial treatment, inadequate antimicro-
bial drug selection, drug dosage, route of administration and
duration of treatment.
Recommendations made were prospectively registered and

at 72 hours intervention acceptance was assessed based on
modifications to the medical prescription. Collected data were
age, gender, antimicrobial treatment, type of recommendation
and acceptance.
Results A total of 580 recommendations were carried out in
474 patients. The average age of the patients was 69 years
(54% men). Intervention acceptance was 93% (539 recommen-
dations were accepted). Recommendations according classifica-
tions were: 190 (33%) inadequate antimicrobial drug
selection, 131 (23%) inadequate route of administration, 129
(23%) inadequate duration of treatment, 85 (15%) inadequate
drug dosage and 45 (8%) no indication for antimicrobial
treatment.
Conclusion and relevance Pharmacist recommendations were
about drug selection, route of administration, drug dosage,
duration of treatment and absence of indication of treatment,
with a high degree of acceptance. Hence pharmacists can play
an important role in antimicrobial stewardship programmes. It
seems reasonable to claim that antimicrobial stewardship pro-
gramme recommendations may enhance the degree of accept-
ance when decisions are made from a multidisciplinary team.
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PATIENTS: ARE WE DOSING OUR PATIENTS
CORRECTLY?
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Background and importance Exposure to beta-lactam antibiotics
due to their hydrophilic properties is widely known to be
influenced by the typical pharmacokinetic alterations in critical
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patients, such as increased volume of distribution and
increased clearance. For instance, subtherapeutic plasma con-
centrations are a concern.
Aim and objectives The objective of this work was to deter-
mine if the current dosage of meropenem and piperacillin
strategies in clinical practice are enough to achieve pharmaco-
kinetic/pharmacodynamic targets (minimum 100% fT once
above MIC, optimal 4–6 times above MIC).
Material and methods A prospective study was conducted from
February to June 2019 of serum levels of meropenem and
piperacillin in an intensive care unit in the south of Spain. In
all patients, the initial dose was chosen by the prescribing
intensivist (extended infusions, high doses and adjustments for
renal impairment were also included). A predose sample
(100% fT >MIC) of the target antibiotics within the first 48
hours was included. As the majority of treatments were empir-
ical, the CMI target was defined by EUCAST PK/PD break
points (MIC >16 mg/mL for suspected Pseudomonas aerugi-
nosa in the case of piperacillin and >2 mg/mL in the case of
meropenem)
Results Twenty-eight patients were included. Median age was
64 years (IQR 48–78 years), median APACHE II score was
15 (IQR 14–24) and 18/28 patients were men. Of the 28
patients treated, 10 did not reach 100% fT >MIC, mostly in
the piperacillin group (6/9) and 4/9 in the meropenem group;
100% fT> 4–6×MIC was not achieved in 8/9 patients in the
piperacillin group and in 12/19 in the meropenem group.
Conclusion and relevance Over 5 months, thanks to the active
surveillance of patients who were candidates for beta-lactam
therapeutic drug monitoring and the request for determination
of plasma levels by the hospital pharmacist, more than 30%
of meropenem and piperacillin prescriptions were found to be
subtherapeutic and 70% were optimisable.
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4CPS-049 UNDERDOSING WITH HIGH DOSE PIPERACILLIN/
TAZOBACTAM ADMINISTERED VIA CONTINUOUS
INFUSION IN OUTPATIENT PARENTERAL
ANTIMICROBIAL THERAPY: A STABILITY OR
VISCOSITY PROBLEM?
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Background and importance Continuous infusion of high dose
piperacillin/tazobactam (16/2 g in 264 mL NaCl 0.9%) has
been included in the UZ Leuven outpatient parenteral antimi-
crobial therapy (OPAT) protocol. Elastomeric pumps (Infusor
LV10, Baxter) were selected as the drug delivery device, as
the patient’s mobility and comfort are maintained. Unfortu-
nately, incomplete infusions after 24 hours were observed,
related to a reduced flow rate. A mean daily residual volume
of 50 mL, corresponding to a dose of 3/0.38 g piperacillin/
tazobactam, was detected, resulting in substantial underdosing
with the risk of treatment failure.

Aim and objectives To analyse two hypotheses: a reduced flow
rate could be the result of particulate formation of piperacillin
dimers due to the absence of stabilising excipients (hypothesis
1) or a result of high viscosity (hypothesis 2).
Material and methods Hypothesis 1: particulate formation was
detected by comparing the flow rate of tazocillin (with stabil-
ising excipients) versus generic piperacillin/tazobactam (without
this excipients), by measuring light absorbance (600 nm) by
spectrophotometry and by measuring total piperacillin content
at different concentrations after storage for 24 hours at 33°C.
Hypothesis 2: the effect of concentration on the density

and viscosity at 33°C was measured. Additionally, the relation
between viscosity and flow rate was evaluated.
Results Hypothesis 1: no difference was observed in the flow
rate between Tazocillin and generic piperacillin/tazobactam. No
difference was observed in absorbance between Tazocillin and
generic piperacillin/tazobactam, and no difference was
observed in absorbance between piperacillin/tazobactam and a
blank. Generic piperacillin/tazobactam seemed to be stable for
24 hours at 33°C.
Hypothesis 2: a linear relationship was observed between

concentration and viscosity. An inverted linear relationship was
observed between viscosity and flow rate of piperacillin/tazo-
bactam solutions.
Conclusion and relevance The in vitro experiments suggest that
the reduced flow rate is a result of high viscosity, related to
the concentration of piperacillin/tazobactam. As it is impossible
to lower the concentration, the final volume of the solution
should be adjusted. Before being used in clinical practice for
OPAT, this mode of administration will first be validated in
five patients during hospitalisation. In general, healthcare
teams need to be aware of factors which may lead to longer
flow durations with these infusion devices.

REFERENCES AND/OR ACKNOWLEDGEMENTS
No conflict of interest.

4CPS-050 CONFORMITY OF ANTIBIOTIC THERAPY DURATION IN
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Background and importance The emergence of bacterial resist-
ance and the proper use of antibiotics are major public health
issues.
In 2011, the European Conference on Infections in Leukae-

mia (ECIL) published recommendations for the management
of febrile neutropenia. In this context, a university hospital
wanted to evaluate follow-up of these recommendations.
Aim and objectives To evaluate conformity for duration of
antibiotic therapy in patients with febrile neutropenia, hospi-
talised in the haematology department.
Material and methods The study was monocentric, retrospec-
tive, observational and conducted over a 6 month period in
the haematology department. Data collection was carried out
via a collection form. Two algorithms, created with the ECIL
guidelines, were used to evaluate febrile neutropenia episodes.
Duration of the prescription was considered to conform if it
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satisfied the following criteria: for undocumented infection,
discontinuation of probabilistic antibiotic therapy at 72 hours
of apyrexia; for documented infection, continuation of docu-
mented antibiotic therapy, according to the recommendations
of the local antibiotic guidelines.
Results Ninety infectious episodes were studied. The study
population comprised 49 men (54%) and 41 women (46%).
Average age was 56 years.
Cefepime or piperacillin/tazobactam were systematically

introduced as probabilistic therapy. If the infection was undo-
cumented (n=61/90), the duration of probabilistic antibiotic
therapy conformed in 41% of cases (n=25/61). For clinical
documentation (n=6/90), the conformity rate was 67% (n=4/
6). For microbiological documentation (n=23/90), compliance
rate was 74% (n=17/23).
Conclusion and relevance For most undocumented infections,
probabilistic antibiotic therapy was prescribed for too long.
This may be explained by the fragility of haematology patients
and the fear of being confronted with recurrence of infection.
For documented infections, conformity was very satisfying, as
haematologists have extensive knowledge of infectiology. In
order to harmonise prescription duration and continue to pre-
vent the emergence of bacterial resistance, a guide for correct
use of antibiotics and a second prospective study should be
considered.
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Background and importance Due to the rising rate of antibiotic
resistance over the past years, healthcare authorities have
developed different strategies to solve this problem. In Spain,
the Heath Care Service of Madrid (SERMAS) published the
‘Antibiotics use guide for ambulatory treatment in adults’ in
2019, which is used as a reference document for all health
professionals, not only for ambulatory but also for hospital
assistance.
Aim and objectives The main objective of the project was to
evaluate the adequacy of the SERMAS guide for antibiotic
prescriptions to ambulatory patients in the emergency depart-
ment (ED) in one of the largest hospitals in Madrid
Material and methods One hundred patients who went to the
ED during a random period in January 2019 were selected.
All were diagnosed with a respiratory infection. Only patients
who had an antibiotic prescription for the infectious respira-
tory disease and took the treatment at home were selected.
To evaluate prescription adequacy, the SERMAS guide was

used as the reference. The evaluation took place in consecu-
tive steps: (i) indication (necessity for an antibiotic), (ii) elec-
tion (antibiotic coverage was correct) and (iii) selection (the
selected antibiotic was the best option from the available pos-
sibilities). Duration and dose adequacy were evaluated.

Results One hundred patients (50 women and 50 men,
median age 53 years old) were selected: 53% of patients (53/
100) were treated with an antibiotic, and in 73.6% (39/53)
the treatment was properly indicated. Antibiotic coverage was
adequate in 94.9% (37/39) of cases. In 27.7% (10/37) of
patients, the selected antibiotic was the one recommended by
the SERMAS guide. Quinolones and high spectrum antibiotics
were the more overused groups. In terms of posology, 15.1%
(8/53) of patients had a prescription with the proper dose and
7.5% (4/53) received treatment with the proper dose and
duration.
Conclusion and relevance The study showed what experts
already knew: antibiotic prescriptions in the ED for ambula-
tory patients are poorly adjusted to the SERMAS guide,
mainly due to longer duration and overuse of certain antibi-
otic groups. Improvement in antibiotic prescriptions should be
a main target to reduce increasing antibiotic resistance.
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Background and importance Although there is consensus for
beta-lactam administration for extended infusions in critical
care units, the use of this strategy in emergency departments
remains unclear.
Aim and objectives To evaluate the probability of achieving an
adequate pharmacokinetic/pharmacodynamic ratio for different
dosages of piperacillin/tazobactam in septic patients attending
an emergency department.
Material and methods A simulation study was carried out
based on gram negative bacterial strains causing bacteraemia in
septic patients treated in an emergency department (July
2018–December 2019). Two doses were evaluated, 4/0.5 g
every 6 hours or 8 hours given as 0.5 hour or 3 hour infu-
sion, in three different renal clearance rates (<30, 70 and
120 mL/min). Pharmacokinetic parameters were obtained from
the literature. Minimum inhibitory concentration (MIC) values
to piperacillin/tazobactam were obtained from Spanish records
(trial database, TEST). Time above MIC was obtained accord-
ing to the following equation: fT >MIC=[(t2�tinf)�t1] ×
(100/t), where t1 was the time at which the free serum con-
centration reached the MIC, t2 the post-infusion time at
which the free serum concentration equalled the MIC in the
elimination phase and t the dosing interval. A 1000 subject
Monte Carlo simulation was performed using Microsoft Excel
per dosing and rate of renal function.
Results Sixty patients with gram negative bacteraemia were
included. The predominant species were Escherichia coli (34,
56.7%), Klebsiella pneumoniae (14, 23.3%) and Pseudomonas
aeruginosa (6, 10%). The probability of target attainment
(PTA) fT >100% MIC for piperacillin 4 g/8 hour dose was
60.3% and 81.8% for the 0.5 hour and 3 hour infusions for
a ClCr >120 mL/min and 75.1% and 94.3% for a ClCr=70
mL/min. For the 4 g/6 hour dose, the PTA fT >100% MIC
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was >90% for both infusions at 0.5 and 3 hours. For tazo-
bactam, the PTA fT >70% MIC for a ClCr=70 mL/min for
the doses 0.5 g/8 hours and 0.5 g/6 hours were 56% and
89%, increasing in the extended infusion of 3 hours (87%
and 98%). For a ClCr >120 mL/min, this probability was sig-
nificantly reduced, being <50% for the dose 0.5 g/8 hours in
a 0.5 hour infusion.
Conclusion and relevance The pharmacokinetic/pharmacody-
namic objective of fT >100% MIC for piperacillin/tazobactam
required a dose of 4/0.5 g/6 hours or extended infusion, espe-
cially in patients with high renal clearance and in strains with
high levels of expression of beta-lactamases.
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Background and importance The antimicrobial stewardship pro-
grammes are essential to achieve proper use of antibiotics,
especially in units of special complexity, such as the intensive
care unit (ICU).
Aim and objectives To show the antibiotic pressure in the ICU
and the groups of antibiotics with greatest deviation in their
consumption (2017); to describe the activities carried out by
the ICU antimicrobial stewardship team (ICU-AST) from 2018
to June 2019; and to show the results obtained in 2018 and
in the first and second quarters of 2019.
Material and methods This was a prospective intervention
study from January 2018 (when 2017 ICU antibiotic pressure
data were obtained) to June 2019.

The ICU-AST comprised an intensive care doctor, micro-
biologist and hospital pharmacist, all with experience in AST.

The activities and interventions of the ICU-AST were
agreed in the commission of infections after analysis of the
data obtained. To measure antibiotic pressure, the rate DDD/
1000 bed days was used. All antibiotic pressure data were
obtained by the hospital pharmacist who analysed consump-
tion in the ICU from electronic prescriptions data.

All actions carried out by the group were recorded in a
database (Excel) where all variables were coded (date, training
activity, information feedback and modification in
prescriptions).
Results Data were adjusted so that changes in DDD (2019)
did not generate interference. Antibiotic pressure in the ICU
(2017): 2295.85 DDD/1000 bed days. Groups of antibiotics
with greatest deviation: carbapenems 333.03 DDD/1000 bed
days and antifungals 210.95 DDD/1000 bed days.
Activities carried out by ICU-AST: in 2018, the interven-

tions (n=943) performed to reduce antibiotic pressure and
carbapenem and antifungal consumption were adequacy of
prescriptions to the internal guidelines (33.54%), de-escalation
of treatments (27.32%), proposition of short course treatments
(19.36%), broad spectrum restriction (10.57%) and other
(9.21%). Four training sessions on antibiotic prescriptions
were conducted (2018) and antibiotic pressure data were
shown quarterly (2018–June 2019). All antibiotic treatments

were reviewed 48–72 hours after initial administration by the
ICU-AST.
No additional economic resources were needed as the ICU-

AST was formed by professionals who already worked in the
centre.
The results obtained were
. Antibiotic pressure:
� 2018: 2078.88 DDD/1000 bed days
� 1st quarter 2019: 1760.55 DDD/1000 bed days
� 2nd quarter 2019: 1830.95 DDD/1000 bed days

. Carbapenems:
� 2018: 329.43 DDD/1000 bed days
� 1st quarter 2019: 211.34 DDD/1000 bed days
� 2nd quarter 2019: 232.29 DDD/1000 bed days

. Antifungals:
� 2018: 132.26 DDD/1000 bed days
� 1st quarter 2019: 120.22 DDD/1000 bed days
� 2nd quarter 2019: 108.67 DDD/1000 bed days

Conclusion and relevance In 2017, antibiotic pressure in the
ICU was high. Two groups of antibiotics had excessive con-
sumption: carbapenems and antifungals.
The ICU-AST carried out training sessions, feedback of anti-

biotic pressure data and intervened directly, modifying the
antibiotics treatment.
This intervention achieved a decrease in global antibiotic

pressure in the ICU. In addition, the ICU-AST achieved a
reduction in antibiotic pressure in the groups with greater
deviation: carbapenems and antifungals.
A limitation of the study was that mortality was not meas-

ured, although no significant change is expected as the mortal-
ity commission did not report any significant change during
the study period.
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Background and importance Inappropriate prescription of anti-
microbials has been shown to be a cause of microbial resist-
ance. Antibiotics are some of the most prescribed drugs in the
emergency department (ED). An educational intervention by a
multidisciplinary group could be effective to improve the use
of these drugs.
Aim and objectives To describe the current appropriateness of
antibiotic prescription in the observation unit of the ED, and
the first results of a multidisciplinary antimicrobial stewardship
programme (ASP).
Material and methods A pilot interventional study over 1
month was designed. An ASP was organised, comprising an
infectious diseases physician, clinical pharmacist and microbiol-
ogist. The goal was to attend the ED daily and to assess anti-
microbial treatments, interacting directly with physicians and
providing oral and written education according to the proto-
cols approved by the centre.
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The data collected included patient demographics, diagnosis
and antimicrobial prescribed (dose, route, duration), appropri-
ateness of the prescription, recommendations made and its
rate of acceptance.
Results Sixty-four patients were included: 65.6% men, mean
age 70.2 (SD 17.4) years, 4.6% allergic to beta-lactams and
17.2% from a nursing home. The most common diagnoses
were community acquired pneumonia (17.2%), respiratory
tract infections (15.6%) and urinary tract infections (15.6%);
84.4% of patients were hospitalised. The empirical antimicro-
bials most prescribed were meropenem (28.1%), levofloxacin
(17.2%) and amoxicillin–clavulanic (15.6%).
In 84.4%, patients were asked for cultures before starting

antibiotic therapy. Inappropriate prescriptions according to the
protocol accounted for 48.4%. Of these, 45% were excessive
(either on spectrum or dose), 32% were insufficient and 22%
were given to patients that had no infection.
We made 80 recommendations: 41.0% to continue treat-

ment, 18.6% to discontinue treatment, 18.6% to decrease the
spectrum, 13.8% to increase the spectrum, 5.0% to change to
the oral route and 2.5% to decrease the dose. The acceptance
rate was 93.8%.
Conclusion and relevance Even though a high ratio of prescrip-
tions were considered inappropriate, a large percentage of the
recommendations were accepted, which shows that our inter-
vention was well received by the clinical staff. This could be
explained by the involvement of a multidisciplinary group and
direct interaction with physicians. Such an educational
approach might be highly effective in improving future antibi-
otic prescriptions in the ED.
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Background and importance Isavuconazole (ISA) is an author-
ised antifungal for the treatment of invasive fungal infection
(IFI) by Aspergillus in adult patients in which amphotericin B
is not appropriate.
Aim and objectives To assess the conditions of use and effec-
tiveness of ISA versus voriconazole (VORI) compared with the
SECURE pivotal study in a third level hospital, and describe
adverse events in the ISA group.
Material and methods An observational, retrospective study
was conducted between September 2018 and September 2019.
Variables collected were sex, age, type of infection, causative
fungus, duration of treatment and immunosuppressive treat-
ment. Clinical response (CR), considered as resolution of
symptoms and no need for subsequent antifungals, was used
to evaluate the effectiveness of ISA and VORI. For safety,
adverse events (AEs) were recorded. Data compilation was car-
ried out through assisted electronic prescription and electronic
medical history. Comparison of proportions was made using
the c2 test (R-commander).

Results During the study period, 32 patients were analysed
(10 ISA vs 22 VORI). Median age was 54.5 versus 66.5 years
(IR 46.25–60; 58–77.5) and the percentage of men was 90%
versus 68%.
IFI tested by cultures occurred in 60% versus 54% of

patients. Fungal species detected were (number): Aspergillus
fumigatus (2 vs 8), A flavus (2 vs 0), A niger (1 vs 0), A ter-
reus (0 vs 2), A sydowii (0 vs 1), Candida lusitaniae (1 vs 0)
and Lichtheimia (1 vs 0). The rest were diagnosed as probable
IFI (positive galactomannan ag test or CT image).
Median duration of treatment was 49 versus 15 days (IR:

14.25–73.5;11–44.5). CR was achieved in 3 patients (30%)
with ISA versus 10 (45%) with VORI (p=0.4093). The AEs
registered for ISA were liver disorders (n=3), phlebitis (n=1),
diarrhoea (n=1) and grade 2 cytopenias (n=1). Dose adjust-
ment was required in three patients due to interaction with
immunosuppressants.
Conclusion and relevance Among our population, ISA was a
relatively effective and safe alternative, without relevant differ-
ences compared with VORI in terms of effectiveness, accord-
ing to the SECURE pivotal study. A larger sample size would
be necessary to verify these data.
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Background and importance There is an urgent need to estab-
lish the proper systemic use of antifungals because of drug
resistance and a limited therapeutic arsenal. In June 2018, we
created two operational multidisciplinary teams, each compris-
ing a pharmacy resident and an infectious diseases specialist.
With prescription assistant software and a data gathering
document, residents analysed and validated prescriptions daily.
They reappraised each case with the infectious diseases special-
ist once a week.
Aim and objectives To produce a summarised report of the
analyses on antifungal prescriptions. This report allowed us to
measure the performance of the newly created operational
multidisciplinary teams.
Material and methods All antifungal prescriptions given to
adults, oral and intravenous, were analysed in a prospective
way from 18 June 2018 to 1 March 2019. The data gathered
were patient identity, antifungal prescriptions (molecule, start
date, posology and administration route), antifungal indication,
patient biological check-up, and clinical and biological proofs.
For each prescription, we evaluated the relevance of the indi-
cation and the overall compliance with the prescription.
Results A total of 653 prescriptions were analysed for this
study, relating to 383 patients. On average, residents analysed
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64 prescriptions a month and 59 were appraised by the
operational multidisciplinary teams. Haematology was the
most prescribing unit (49.8%). Caspofungin (35%), using the
intravenous route, or posaconazole (35%), using the oral
route, were the most prescribed antifungals. Indications were
probabilistic 35% of the time, prophylactic 34% of the time
and documented 30% of the time. Documented infections
were mainly invasive candidiasis (57%) and pulmonary asper-
gillosis (32%). Among the 653 prescriptions, 96 were the sub-
ject of a pharmaceutical opinion, mainly for improper dosage
(50%) or missing a loading dose (29.2%); 84% of prescrip-
tions were re-evaluated by the infectious diseases specialist.
Opinions were mainly about switching molecules (32%) and
stopping therapy (28%). A total of 75.8% of prescriptions
were successfully updated. Comparing our results with those
obtained in 2015 in our hospital, the global conformity of the
prescription (indication, molecule choice, posology, treatment
length, lack of therapeutic alternatives) was up from 81.5% to
87%.
Conclusion and relevance Implementation of operational multi-
disciplinary teams helped reduce the number of issues and
thus contributed to improvement in the quality of
prescriptions.
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Background and importance Voriconazole has shown high
interpatient variability in plasma steady state trough concentra-
tion (Ctrough). It presents a narrow therapeutic range, with
Ctrough <1 mg/mL, related to treatment failure, and >4 mg/mL
with toxicity.
Aim and objectives To describe plasma voriconazole concentra-
tions (PVC) in an adult cohort treated in a tertiary university
hospital. Also, to identify potential causes of interpatient varia-
bility in Ctrough and to find an association between clinical
outcomes and adverse events (AE) with PVC.
Material and methods This was an observational retrospective
study with no intervention. All patients with a determination
of PVC during 2017 were included. Data were obtained from
the electronic medical records.
Results A total of 165 Ctrough were analysed from 51 patients
(60.8% men). Median age and weight were 65.2 years (IQR
54.5–71.3) and 70.0 kg (IQR 62.0-81.0), respectively. Ten
patients (19.6%) had a body mass index >30 kg/m2, 6
(11.8%) had a drinking history and 1 patient suffered from
liver failure. Voriconazole treatment indication was invasive
fungal infection in most patients (80.4%), candidaemia (9.8%)
and other (9.8%). Median voriconazole dose was 5.8 mg/kg
(IQR 4.9-6.6) and median treatment duration was 140 days
(IQR 65-176).
Reasons for treatment discontinuation were cure/negative

culture (42.8%), appearance of drug related AE (16.4%),
treatment inefficacy (9.1%) and other (30.9%). Co-medication
with steroids was present in 71 cases (45.0%) and only one
significant drug–drug interaction was reported (rifampin).

Median Ctrough was 2.4 mg/mL (IQR 1.4–3.6). Ctrough values
were <1 mg/mL in 26 cases (15.8%) and >4 mg/mL in 34
(20.6%). From these, the dose was adjusted in 10 and 5
cases, respectively, resulting in 66.7% of the time that the
next PVC was within the recommended range.
We observed a trend towards higher PVC in patients

reporting AE (p=0.177) and lower in alcoholic patients
(p=0.053). Within those cases with a Ctrough <1 mg/mL, co-
treatment with corticosteroids and women showed significantly
lower plasma values (p=0.015 and p=0.052, respectively).
Conclusion and relevance We confirmed high variability in vor-
iconazole Ctrough in routine clinical practice. Co-treatment
with corticosteroids, women and alcoholic patients were fac-
tors related to lower Ctrough values. Thus in these patients, it
might be suitable to perform therapeutic voriconazole monitor-
ing in clinical practice to help optimise antifungal treatment.
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Background and importance Clinical practice guidelines recom-
mend oseltamivir in hospitalised patients with influenza but its
use in clinical practice is limited.
Aim and objectives To determine the criteria for use of oselta-
mivir in hospitalised patients and to analyse the prescription
of concomitant antibiotics.
Material and methods An observational, descriptive, retrospec-
tive study was conducted in patients treated with oseltamivir
(November 2018–February 2019) in a second level hospital.
Electronic medical history was used as the source of informa-
tion. Variables collected: date of admission/discharge, clinical
service, polymerase chain reaction (PCR), age, risk factors,
dosing regimen/adjustment, duration of treatment, complica-
tions, return to hospital and concomitant antibiotics pre-
scribed. SPSS was used for statistical analysis.
Results Oseltamivir was prescribed in 160 patients, mostly
from the internal medicine service (58.1%) and pneumology
(22.5%), with an average entry duration of 8 days.
PCR was performed in 111 patients (69.4%) and confirmed

the diagnosis in 103 (64.37%), such as flu A. In eight patients
with negative PCR, oseltamivir was discontinued. Cases con-
firmed by age range were: 3 (<18 years), 31 (18–65 years)
and 69 (>65 years). The most common pathological history
was high blood pressure (HTA) (27.7%), dyslipaemia (19.3%),
cardiovascular disease (18.5%), lung disease (14.7%), diabetes
(10.1%), immunosuppression (6.3%) and chronic kidney dis-
ease (CKD) (7.8%). As risk factors, 21.4% were active smok-
ers, 14.6% were obese and there were no pregnant women.
Regarding complications, 8.7% required the intensive care
unit, 3.9% died and 11.7% returned to hospital.
The most common oseltamivir dosing regimen was 75 mg/

12 hours. In 13 patients with CKD, 75% who had a ClCr
10–30 mL/min had the dose adjusted to 30 mg/24 hours. In
contrast, 11.11% of patients with ClCr 30–60 mL/min, the
dose was adjusted to 30 mg/12 hours. Duration of treatment
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in 52% was 5 days. Seventy-three patients received empiric
levofloxacin, 67 ceftriaxone, 35 amoxicillin/clavulanic and
11.8% received no antibiotic.
Conclusion and relevance PCR was not performed in all
patients suspected of flu virus infection. The population >65
years of age was the most affected by the virus, with HTA
and smoking being the main risk factors. Oseltamivir was used
at the correct dose, but treatment duration greater than or
less than 5 days was not warranted. Adjustment for CKD was
not always taken into account. Overuse of antibiotics was con-
firmed in patients where an antiviral might have been suffi-
cient to treat the influenza.
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Background and importance In June 2018, our regional HIV
working group, in a programme to improve the efficiency and
safety of antiretroviral therapy, recommended changing emtri-
citabine/tenofovir disoproxil fumarate/rilpivirine (E/TDF/R) to
emtricitabine/tenofovir alafenamide/rilpivirine (E/TAF/R). Dif-
ferent studies evaluated TDF versus TAF, where TDF was
associated with more nephrotoxicity and bone alteration, but
effectiveness was similar.
Aim and objectives To evaluate the efficiency and safety of
implementation of this strategy.
Material and methods This was a retrospective observational
study (June 2018 to March 2019), including all patients
treated with E/TDF/R. Collected data were gender, age, dura-
tion of treatment and last available analyticals before the
change and at least 3 months later: viral load (VL), HIV
RNA, CD4+ cell to asses effectiveness; glomerular filtration
rate (GFR) and phosphataemia to asses nephrotoxicity; and
alkaline phosphatase (AF) to analyse bone alteration. The
cost per patient was calculated based on agreed regional
prices.
Results Sixty patients were treated with E/TDF/R, 21 women
and 39 men, median age 48 years (range 22–82), and all
changed to E/TAF/R.
Median duration of treatment was 35 months (range 9–

62) with E/TDF/R and 6 months (range 3–8) with E/TAF/R.
At the end of the study, 97% of patients continued treatment
with E/TAF/R. In all patients VL was undetectable and nega-
tive for HIV RNA. Before starting E/TAF/R, median CD4
cell/mL was 851±392.3, and 856±392.3 in the last evalua-
tion. Three patients (5%) had GFR <50 mL/min and with
the change to E/TAF/R, GFR improved to >50 mL/min.
Phosphataemia was adequate in all patients. AF was elevated
in three patients (5%) but this improved after changing
treatment.
Cost saving with the change was C¼ 40 per patient/month,

and total saving for the study period was C¼ 24 000.
Conclusion and relevance Effectiveness was similar with the
change. Safety was slightly favourable for E/TAF/R. However,
it would have been interesting to evaluate longer use of E/

TAF/R to obtain more conclusive results on the improvement
in renal function and to carry out an analysis of bone metab-
olism with markers of greater sensitivity and specificity. E/
TAF/R could be a more cost efficient alternative as it could
mean annual savings of up to C¼ 28 800.

REFERENCES AND/OR ACKNOWLEDGEMENTS
No conflict of interest.

4CPS-060 PRESCRIPTION ANALYSIS OF TENOFOVIR DISOPROXIL
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Background and importance Tenofovir alafenamide (TAF) is a
novel tenofovir prodrug, recently entering the market for
HIV infections. TAF results in higher intracellular concentra-
tions of the active metabolite tenofovir diphosphate com-
pared with tenofovir disoproxil fumarate (TDF), allowing for
much lower doses of TAF versus TDF. This leads to a reduc-
tion in the risk of kidney and bone disease, maintaining the
same efficacy.
Aim and objectives The aim of the study was to evaluate the
prescriptive trend of TDF and TAF based drugs for HIV in
hospital and the switch from one formulation to the other.
Material and methods Dispensations, carried out from 1 Janu-
ary 2017 to 30 September 2019, of formulations containing
TDF and TAF were extracted. In addition, patient switches
from TDF+emtricitabine+elvitegravir+cobicistat (TDF/EMT/
ELV/COB) to TAF+emtricitabine+elvitegravir+cobicistat
(TAF/EMT/ELV/COB) and from TDF+emtricitabine+rilpivir-
rine (TDF/EMT/RIL) to TAF+emtricitabine+rilpivirine (TAF/
EMT/RIL) were analysed. The data collected were divided by
year.
Results In 2017, 286 patients used TDF in their treatment
regimen for HIV while 62 used TAF based drugs, the percent-
age prescriptions being 92.5% versus 7.5%, respectively. In
2018, 136 patients were treated with TDF and 223 with TAF,
the percentage prescriptions being 34.5% versus 65.5%. In
2019, 44 patients used TDF and 267 TAF, the percentage
prescriptions being 9% versus 91%. Eleven of 28 (39%)
patients changed from TDF/EMT/ELV/COB to TAF/EMT/ELV/
COB in 2017, 41% (7/17) in 2018 and 50% (2/4) in 2019.
In 2018, 67% (35/52) switched from TDF/EMT/RIL to TAF/
EMT/RIL and 58% (7/12) in 2019. No patient changed from
TAF/EMT/ELV/COB or TAF/EMT/RIL to the corresponding
TDF based drugs in the 3 year period studied.
Conclusion and relevance It is evident that the reduced toxicity
of TAF resulted in a progressive reduction of the use of TDF
over time and a further reduction in the future is conceivable.
Therefore, it will be important to determine in future works
whether only patients with specific conditions receive TDF
therapy, such as those with pre-exposure prophylaxis, pregnant
patients (data on the use of TAF in this category of patients
are still limited) and those with hypercholesterolaemia or
hypertriglyceridaemia (TDF has been shown to improve the
lipid profile).

REFERENCES AND/OR ACKNOWLEDGEMENTS
No conflict of interest.

Abstracts

EJHP 2020;27(Suppl 1):A1–A232 A75



4CPS-061 ADHERENCE TO ANTIRETROVIRAL TREATMENT AS A
FUNCTION OF THE COMPLEXITY OF THE TREATMENT

J Romero, A Soria Martin, J Garcia Marin, M Fages*, JR Avila Alvarez. Hospital Punta De
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Background and importance Adherence to antiretroviral treat-
ment is an important clinical aspect for the follow-up of HIV
patients. The commercialisation of simplified presentations
could help improve adherence.
Aim and objectives To compare adherence with antiretroviral
treatment of HIV patients based on the number of daily
tablets.
Material and methods This was a descriptive retrospective anal-
ysis. Adherence data were extracted from the PRISMA-APD
outpatient dispensing programme and medical records were
reviewed at Diraya. Data were collected from two cohorts:
patients whose treatment consisted of one daily tablet and
patients treated with two daily tablets. Patients who had been
in treatment for at least 1 year were included. The selected
schemes were: emtricitabine (FTC) 200 mg/tenofovir diso-
proxil (TDF) 245 mg associated with an integrase or protease
inhibitor or efavirenz (EFV) 600 mg/FTC 200 mg/TDF 245
mg. The c2 test was used for comparison between data series
of the two patient subgroups.
Results A total of 101 patients with active antiretroviral treat-
ment were included continuously from October 2018 to Sep-
tember 2019, inclusive. Seventeen patients were excluded due
to insufficient treatment time. The study included 43 patients
treated with the FTC/TDF scheme associated with an integrase
or protease inhibitor, and 41 patients were treated with a sim-
plified scheme, EFV/FTC/TDF. The arithmetic mean of adher-
ence for the two patient cohorts was calculated. The result
was 90% (88.2–94.8) in patients with the FTC/TDF scheme
associated with a third drug and 94% (92.4–97.2) for the sim-
plified scheme. After performing the c2, p=0.153 was
obtained, so the difference between the two subgroups was
not statistically significant.
Conclusion and relevance Adherence with treatment in our
study exceeded 90% and was considered acceptable. Patients
with more simplified treatments presented greater adherence
with antiretroviral treatment in absolute value, although these
differences were not statistically significant and could be due
to chance. It is necessary to carry out new multicentre studies
that include a greater number of patients to achieve more
conclusive results.
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TREATMENT IN A THIRD LEVEL HOSPITAL

R Gracia*, JM Vinuesa, I Sanjoaquin, T Salvador, MDP Pardo, MA Alcácera, A Apesteguia,
MJ Crusells, S Letona, M Gimeno-Gracia. Hospital Clinico Universitario Lozano Blesa,
Farmacia Hospitalaria, Zaragoza, Spain

10.1136/ejhpharm-2020-eahpconf.163

Background and importance Darunavir/cobicitat/emtricitabine/
tenofovir alafenamide (DRV/c/FTC/TAF) is a new single tablet

regimen for HIV. Another advantage is its coformulation with
tenofovir alafenamide, and a better safety profile.
Aim and objectives To evaluate reasons for switching from one
antiretroviral therapy (ART) to DRV/c/FTC/TAF, and to evalu-
ate effectiveness, safety and patient satisfaction.
Material and methods This was an observational, descriptive,
retrospective study of patients who started treatment with
DRV/c/FTC/TAF and had an analytical control after the start
of treatment. Variables collected: demographic, pharmacothera-
peutic (reason for change to DRV/c/FTC/TAF, previous ART,
number of previous active ingredients and tablets) and clinical
(CD4 and CD8 lymphocytes, CD4/CD8 quotient, viral load
and glomerular filtrate prior to and a median of 105 days
after starting treatment). Satisfaction with ART was measured
at 5 months using the ESTAR questionnaire (developed in
Spanish based on the English language version of the HIV
treatment satisfaction questionnaire (HIVTSQ)), with scores
ranging from 0 to 60 points.
Results There were 38 patients (median age 50.5 years; 66.7%
women) who initiated DRV/c/FTC/TAF. Three patients were
not included: two naive and one who discontinued after a
month due to intolerance. The previous ART was protease
inhibitor/potentiator (PI/p) with two nucleotide analogue
reverse transcriptase inhibitors (2NRTI) in 54.3% of patients,
PI/p in 11.4%, integrase inhibitor (INSTI) with NRTI in
11.4% and 22.9% other. Patients switched from tenofovir
diproxyl fumarate (TDF) to TAF (45.7%). Patients changed
from an average of 2.57 active principles daily to 3, and
from 1.78 tablets to 1.
Reasons for change were renal in 40%, CD4 decrease I

8.6%, renal and bone in 8.6%, simplification and lack of
adherence in 8.6% and other in 34.2%. Median CD4 changed
from 505 to 684; median CD8 from 692 to 764; and median
CD4/CD8 from 0.66 to 0.69. Undetectable viral load
remained stable in 97.7% of patients and glomerular filtrate
in 94.3%. Scores in the ESTAR questionnaire were higher
than 50 in 80% of patients.
Conclusion and relevance In daily practice, DRV/c/FTC/TAF
was used in most cases to prevent damage to renal function.
DRV/c/FTC/TAF is an effective and safe treatment which
maintains viral load and glomerular filtrate. Patient satisfaction
with the treatment was excellent.
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Background and importance Oseltamivir is used in the treat-
ment of influenza A. In our organisation, there is a protocol
with recommendations for use. It is only indicated in patients
with positive polymerase chain reaction (PCR) influenza A.
The recommended duration is 5 days and the dosage should
be adjusted in cases of renal failure: 75 mg/12 hours (glomer-
ular filtration rate (GFR) �30 mL/min), 75 mg/24 hours
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(GFR=10–30 mL/min) and 30 mg/24 hours (GFR £10 mL/
min or haemodialysis).
Aim and objectives To assess compliance with the recommen-
dations for use of oseltamivir in two hospitals of our organi-
sation (H1 and H2).
Material and methods This was an observational and retrospec-
tive study (December 2018–April 2019). Patients treated with
oseltamivir in H1 and H2 were included.
Inclusion criteria: age >18 years, hospital admission.
Exclusion criteria: critical care admission, transfer to

another hospital and discharge prior to finalising treatment.
Collected data age, gender, oseltamivir indication (positive PCR
influenza A or empirical treatment), dosage, duration and PCR
influenza A result.
Results were analysed with Excel
Results A total of 251 patients were included, mean age 78
(SD 14.4) years, 55% women.
In 65% of patients, treatments were initiated after a positive

PCR influenza A result. In 35%, treatments were empirical;
95% of empirical treatments were from H2 where there was a
24–48 hour diagnostic delay compared with H1 (1–2 hours).
Duration of the treatment was 5 days in 35% of patients,

�6 days in 22% and £4 days in 43% (78% of short treat-
ments were empirical and were stopped after a negative PCR
influenza A result).
Correctly adjusted treatments according to recommendations

were 74%. Unadjusted treatments were underdosed in 93%
and overdosed in 7%.
Conclusion and relevance In our study, there was a high per-
centage of empirical treatments. This could be decreased by
having early diagnostic in all hospitals. Duration of treatment
was adequate according to the protocol in only one third of
patients. A set duration of treatment in the electronic prescrip-
tion system could increase this number. Most treatments were
adjusted to the recommended dosage. Unadjusted treatments
were mostly underdosed. Training for professionals is neces-
sary to explain the recommendations again.
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Background and importance The goal of antiretroviral therapy
(ART) is to reduce a person’s viral load to undetectable levels.
Poor adherence to ART is the first cause of therapeutic failure
in patients infected with HIV. Furthermore, this fact can lead
to HIV drug resistant strains.
Aim and objectives The main objective of the study was to
determine the degree of adherence to ART and the factors
that can influence adherence.
Material and methods A retrospective, observational and
descriptive study of adherence in HIV over a 12 month
period was conducted. HIV patients receiving ART were
included. To measure adherence, we used the following meth-
ods: HIV viral load (VL) testing, CD4 count and dispensation
record of our programme. VL was considered undetectable if

<20 copies/mL. Adherence data were calculated based on the
units dispensed according to the days of treatment prescribed.
Adherence was considered optimal when >95%. Some
patients were selected for more comprehensive follow-up due
to poor adherence.
Registered variables were sex, risk factors that could com-

promise adherence, analytical values (CD4 count, VL) and pill
numbers.
Data were collected from an electronic prescription pro-

gramme (Farmatools K.2.6) and the computerised medical his-
tory, MambrinoXXI.
Results During the study period, 128 patients receiving treat-
ment were analysed: 50% were being treated with one tablet,
32% with two tablets and 18% with three or more tablets.
In 92% of patients, an undetectable VL was found. In

73%, CD4 level was >500/mmol. No relationship between VL
or CD4 and adherence was found. Of the total number of
patients receiving treatment, 92% were considered adherent
and 8% had <95% adherence.
Risk factors that hindered adherence were a history of

non-adherence (60%), lack of social support structures (50%),
psychological distress (40%) and poor access to medication
(30%).
Conclusion and relevance The results reflected a high adher-
ence rate (>95%). Determination of analytical values, such as
VL and CD4, and the record of dispensations of each patient,
are methods for measuring adherence to ART.
It is important to monitor those patients who may have

risk factors that compromise adherence. The hospital pharma-
cist can help to improve adherence.
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Background and importance HIV is currently one of the more
expensive infectious diseases for the health system. Defining
efficiency strategies is one way to save costs, in a system
where resources are limited. A single tablet regimen (STR) is
in some cases cost effective. Changing from one therapy to
another does not compromise efficacy as it compares with
equivalent alternatives.
Aim and objectives To describe an efficient strategy for switch-
ing to antiretroviral equivalent alternatives to save costs, and
to perform a differences calculation simulation between them.
Material and methods We took into account the acquisition
cost for each medication (according to our country regula-
tions), and the dosage approved for them. We calculated the
cost/treatment/year.
We analysed costs for antiretroviral treatments for patients

and compared them with their equivalents. Avoided costs were
calculated. We analysed all patients susceptible to a change to
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a more efficient equivalent therapeutic alternative. A simula-
tion was carried out on the more and less efficient scenarios,
and differences in costs were calculated.
Results A total of 136 patients were receiving different antire-
troviral treatments in our hospital: 31 patients (22.8%) were
direct candidates to change their treatment to another more
efficient equivalent. Seventeen patients were receiving dolute-
gravir/abacavir/lamivudine in a single pill, which costs 117
455C¼ /year. Changing to its equivalent in two pills (abacavir/
lamivudine generic+dolutegravir brand) would mean a saving
of 29 937C¼ /year.
Eleven patients were receiving emtricitabine/tenofovir–diso-

proxil/rilpivirine in a single pill, which cost 79 466C¼ /year. By
replacing with its equivalent in two pills (emtricitabine/tenofo-
vir–disoproxil generic+rilpivirine brand) would save 43 060C¼ /
year.
The opposite strategy was also analysed. Three patients

were treated with dolutegravir+rilpivirine (both brands), which
costs 22 016C¼ /year. Recently, its therapeutic equivalent has
been marketed in a single tablet, which using would mean
4735C¼ /year saved. All of these interventions would mean a
total saving of 77 732C¼ /year.
Conclusion and relevance Correct positioning, evaluation and
selection of high cost medicines improves efficiency in the
infectious diseases area, where medicines have a high impact
on the health system. In our specific case, the optimisation
strategy was agreed and established together with the internal
medicine service of our hospital, selecting the drugs without
compromising efficacy or safety in patients.
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Background and importance Recently, change from cobicistat
to ritonavir is being promoted at a tertiary hospital for eco-
nomic reasons. Therefore, there is a growing need to study
what this switch may involve.
Aim and objectives Our objective was to describe the differen-
ces between the interactions profile of cobicistat and ritonavir
with concomitant home treatment in HIV positive (HIV+)
patients, consulting three databases (DDBB).
Material and methods A prospective study (January–May 2019)
was carried out in HIV+ patients being treated with cobicistat
boosted antiretrovirals, who came to the outpatient pharmacy
of a third level hospital and whose treatments were changed
to a ritonavir boosted regimen. Concomitant home treatment
was registered by consulting the primary care online pro-
gramme Horus. Interactions between cobicistat and ritonavir
and domiciliary treatment were explored in three DDBB: Liv-
erpool, Drugs.com and Micromedex. Severity level was
assigned as follows: 4 (severe), 3 (moderate), 2 (minor) and 1
(no interaction). If the drug was not registered in the data-
base, it was codified as 0. Differences in punctuations between
cobicistat and ritonavir were registered.

Results A total of 174 patients were included: 75% were men,
with a median age of 55 (48–59) years, receiving 3 prescribed
medicines (range 0–17). Interactions between cobicistat and
ritonavir and the 170 prescribed drugs were analysed. Calcife-
diol (n=81), atorvastatin (n=45) and omeprazole (n=34) were
the drugs prescribed the most.
Cobicistat and ritonavir had a different interaction severity

level in 19% of the drugs, according to Micromedex, 18% if
checked in Drugs.com and 15% in Liverpool. The most
important severity level changes are summarised in table1.
Conclusion and relevance There were some significant differen-
ces between the interactions profile of cobicistat and ritonavir.
Caution must be considered and drug databases checked when
changing from a cobicistat boosted regimen to a ritonavir
boosted one, in order to resolve potential drug interactions.
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Background and importance The approach to chronic hepatitis
C (HCC) has changed. Treatments with more than 90% effec-
tiveness, fixed length treatments, daily dose and a good safety
profile make treatment easier to handle.
Aim and objectives To analyse the use of direct acting antivi-
rals (DAA) in the treatment of hepatitis C virus infection in a
tertiary hospital.
Material and methods A retrospective, observational and
descriptive study was conducted in patients who initiated

Abstract 4CPS-066 Table 1

DDBB Drug Cobicistat Ritonavir

Drugs.com Atorvastatin 2 3

Tramadol 0 2

Trimethoprim–

sulfamethoxazole

0 2

Loratadine/cetirizine 0 2

Metformin 0 2

Bisoprolol 2 0

Levothyroxine 0 2

Liverpool Fluoxetine/sertraline 1 2

Atenolol 2 0

Metformin 2 0

Levothyroxine 0 2

Acenocumarol 0 2

Micromedex Atorvastatin 1 3

Omeprazole 0 2

Escitalopram/sertraline 0 2

Levofloxacin 0 2

Metformin 0 2

Amlodipine 0 2

Severity level: 4 (severe), 3 (moderate), 2 (minor), 1 (no interaction), 0 (drug not included
in the DDBB).
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treatment for HCC between June 2017 and December 2018.
Both monoinfected and coinfected HIV patients were
included, having completed DAA treatment. We collected dem-
ographic (gender, age) and clinical (virus genotype, fibrosis
degree, mono- or coinfected, treatment and length of treat-
ment, previous treatments in the case of relapse) variables. As
an effectiveness variable, we set sustained viral response (SVR)
at week 12 after finishing treatment, or undetectable viral
load in those patients who did not achieve a SVR.
Data were obtained from the pharmacotherapeutic manage-

ment programmes Silicon and SAP.
Results A total of 146 patients. mean age 54 years. were
included. There was 34.93% women, 25.34% coinfected and
88.36% naïve.
The most frequent genotype (G) was G1a (31.94%), G1b,

29.86% and G3, 19.44%. Depending on hepatic damage,
patients presented with different levels of fibrosis (F): F0–1,
66.44%; F2, 15.75%; F3, 6.16%; F4, 5.48%; and cirrhosis,
2.05%. Treatments were glecaprevir/pibrentasvir in 57.53%,
sofosbuvir/velpatasvir in 23.29% and elbasvir/grazoprevir in
14.38%. Length of treatment was chosen according to what
was said in the technical.
Effectiveness (SVR) evaluated 12 weeks after finishing treat-

ment or undetectable viral load after finishing treatment in
monoinfected patients was 75.93% and 24.07%, respectively.
Regarding coinfection, we could not follow-up with one
patient and the other patient’s results are still pending (SVR
92.11%). Relapse was detected in patients who had been pre-
viously treated with ombitasvir/paritaprevir/ritonavir+dasabuvir
(2.05%), sofobuvir/ledipasvir (0.68%, n=1) and elbasvir/grazo-
previr (0.68%), and reinfection was detected in a patient pre-
viously treated with sofosbuvir/daclatasvir. Relapses were
treated with sofosbuvir/velpatasvir/voxilaprevir (2.74%).
Conclusion and relevance Use of DAA was common in our
hospital. Effectiveness data and population characteristics were
equal to those obtained in the available bibliography. It is cru-
cial to confirm SVR in week 12 after finishing treatment to
make sure the disease has been cured.
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Background and importance Simplification of antiretroviral
treatments (ART) improves adherence and comfort, and may
prevent some adverse effects caused by ART.
Aim and objectives To assess the effectiveness (plasma viral
load (PVL test) <50 copies/mL) of the combination of dolute-
gravir (DTG) and lamivudine (3TC) without a third antiretro-
viral drug in patients diagnosed with HIV infection who were
previously treated with a three drug regimen of ART.
Material and methods In January 2019, we studied a cohort
of patients who were undergoing treatment with DTG+3TC
in a two drug regimen. Once these patients were selected, we

carried out a prospective study of the PVL test after 6 months
of treatment.
Results Thirty-three patients were receiving treatment with the
DTG+3TC combination in January 2019. Patients were aged
24–72 years (mean 46.27 years). The previous PVL test was
undetectable in 69.70% of patients, detectable (<50 copies/
mL) in 27.27% of patients and 1 patient (3.03%) had a viral
load of >50 copies/mL. After 6 months of treatment, the
PVL test was undetectable in 75.75% of patients, detectable
(<50 copies/mL) in 15.15% and detectable (>50 copies/mL)
in 3.03%. Two patients discontinued treatment.
Conclusion and relevance The combination of DTG+3TC
seemed to be an effective alternative to other ART when we
re-evaluated patients after 6 months of treatment. We found a
PVL <50 copies/mL in 96.96% and 90.90% of patients
before and after the change in ART.
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Background and importance Respiratory syncytial virus (RSV)
is the primary cause of lower respiratory tract infections in
children <2 years old. RSV infection can lead to morbidity
and mortality in these children and result in hospitalisation,
admission to the intensive care unit, need for intensive medi-
cal treatments and death. Palivizumab has been found to be
effectiveness in reducing hospitalisation and preventing serious
lower respiratory tract infections in high risk infants.
Aim and objectives The objective of the study was to determi-
nate the effectiveness of prophylaxis with palivizumab adminis-
tration on hospitalisation rates for RSV and respiratory tract
infections without RSV.
Material and methods This was a retrospective, descriptive
study from October 2012 to February 2019. Patients with pali-
vizumab administration were included. The data collected were
administrations of palivizumab per patient, administration dates,
admitted patients for respiratory infection, date of admissions
per patient, positive RSV cultures in admitted patients and
need for oxygen therapy. The severity of the admission was
assessed according to the need for oxygen therapy.
Results A total of 125 patients were included, with an average
age of 2.84 months at the start of treatment and a mean of
five administrations. Twenty-four patients (19.2%) were admit-
ted for a respiratory cause of whom 7 (29.17%) had more
than one admission. In the admitted patients, 5 (20.83%) had
positive cultures for RSV. In these patients, median administra-
tions was 5 (IQR 3–5) and median time from last administra-
tion to positive culture was 290 days (IQR 276–300). From
the total patients admitted, 20 (83.33%) needed oxygen ther-
apy but only 5 patients (25%) required oxygen at high flow.
No deaths were recorded.
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Conclusion and relevance Admissions for respiratory infections
were low in children with palivizumab administration. Further-
more, a small percentage of these admissions had positive cul-
tures for RSV, which confirms the effectiveness of
palivizumab. Most patients admitted for respiratory causes
needed oxygen therapy.
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Background and importance Non-specific intravenous immuno-
globulins are widely used in hospitals to treat different pathol-
ogies. Previous studies concluded that many were off-label
uses. This makes it necessary to analyse the use of immuno-
globulins in our patients.
Aim and objectives The aim was to examine the use of non-
specific intravenous immunoglobulins in hospitalised and
ambulatory patients in a tertiary hospital, as well as the preva-
lence of off-label uses.
Material and methods This observational, retrospective study
included patients treated with intravenous immunoglobulins
from July 2018 to July 2019. Collected data were sex, age,
indication and dose. Data were extracted from the clinical
history.
Results In our study, 158 patients (50.63% men) with a
median age of 66 (55–77) years were included: 54.43%
(n=86) ambulatory and 45.57% (n=72) hospitalised patients.
The most frequent indications were common variable

immunodeficiency (CVID) in 13.92% (n=22), secondary
immunodeficiency in 12.02% (n=19) and idiopathic thrombo-
cytopenic purpura (ITP) in 8.86% (n=14) of patients. Apply-
ing this analysis to patient subgroups, for ambulatory patients,
the indications were CVID in 25.58% (n=22), secondary
immunodeficiency in 13.95% (n=12) and polyneuropathy in
4.65% (n=4) while in hospitalised patients the indications
were ITP in 19.44% (n=14), secondary immunodeficiency in
9.72% (n=7), and myasthenia gravis in 6.94% (n=59). The
prevalence of off-label uses was 44.94% (n=71), with 52.11%
(n=37) in hospitalised patients.
Conclusion and relevance Although the most common uses of
immunoglobulins in our hospital were for authorised indica-
tions, the off-label uses were highly prevalent (44.94%
(n=71)). We must ensure, in the hospital pharmacy services,
rational use of immunoglobulins. Therefore, it is necessary to
implement a protocol for the use of intravenous immunoglo-
bulins by the pharmacy and therapeutics committee. For
implementation of this protocol, it is necessary to evaluate the
scientific evidence of off-label uses, as well as adaptation to
clinical practice guidelines.
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Background and importance The use of pertuzumab with tras-
tuzumab in neoadjuvant therapy in breast cancer treatment is
supported by two phase II clinical trials (NeosPhere and Try-
phaena) that showed better rates of pathological complete
response. In addition, Cobleigh et al described how the
response to trastuzumab could be conditioned by their plasma
levels.
Aim and objectives We analysed the rates of pathological
response to neoadjuvant treatment under usual clinical practice
conditions.
Material and methods A prospective study was conducted in
women diagnosed with HER2 positive (HER2+) breast cancer
who completed treatment from 2016 to 2019. To perform the
assay, 2 mL of blood, corresponding to the first Cmin of tras-
tuzumab were taken. Determination of the presence of ADA-
trastuzumab was carried out with of an ELISA immunoassay.
Informed consent was obtained from all patients.
Results A total of 40 patients (women) were studied with a
median age of 50.6 years (39–71). The chemotherapy scheme
used was adriamycin–cyclophosphamide (AC) followed by tax-
ane with trastuzumab and in some cases pertuzumab.
In the pertuzumab group (n=27), response rates and mean

levels of trastuzumab in the first Cmin (mg/mL) were:

. Complete pathological response (RCBO) in 17 (62.9%,
n=17), (Cmin=22.30 mg/mL).

. Minimum residual response (RCBI) in 25.9% (n=7)
(Cmin=23.50 mg/mL).

. Moderate residual response (RCBII) in 11.1% (n=3)
(Cmin=22.30 mg/mL).

In the trastuzumab group (n=13), responses were:

. RCBO in 76.9% (n=10) (Cmin=16.40 mg/mL).

. RCBI in 15.4% (n=2) (Cmin=29.18 mg/mL).

. RCBII in 7.7% (n=1) (Cmin=18.7 mg/mL)

In our study, no difference was found between pathological
responses and plasma levels of AD (Pearson 0.033, p=0.840),
which supposes a scarce correlation between plasma concentra-
tions of AE and the pathological response obtained. There
were no differences between the pathological responses
obtained and the plasma concentrations of AD (p=0.639).
Conclusion and relevance Previous studies by our team were
unable to identify, under usual clinical practice conditions, dif-
ferences in the pathology response of neoadjuvant treatment
with trastuzumab versus trastuzumab with pertuzumab in
patients with infiltrating ductal breast carcinoma HER2+. In
the present, we have shown that the plasma levels of trastuzu-
mab do not seem to correlate with this response.
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4CPS-072 COMPARISON OF IMMUNE CHECKPOINT INHIBITORS
(NIVOLUMAB, PEMBROLIZUMAB, ATÉZOLIZUMAB AND
DURVALUMAB) IN THE TREATMENT OF NON-SMALL
CELL LUNG CANCER: TOLERANCE AND FINANCIAL
IMPACT
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Background and importance Immune checkpoint inhibitors rep-
resent a major therapeutic option for the management of non-
small cell lung cancer. However, the setback on their use in
practice is limited.
Aim and objectives The aim of the study was to compare the
real world data for anti-PD-1 and anti-PD-L1 antibodies (nivo-
lumab, pembrolizumab, atézolizumab and durvalumab) in
terms of tolerance and financial impact in our hospital.
Material and methods An observational study was conducted
over 1 year including patients treated with either nivolumab
240 mg or durvalumab 10 mg/kg every 2 weeks or pembroli-
zumab 200 mg or atézolizumab 1200 mg every 3 weeks.
The comparison criteria were patient profile, tolerance and

cost of treatment. Annual drug costs were calculated based on
VAT (2.1%). In the case of weight dependent doses (durvalu-
mab), mean weight was 80 kg (total doses per administration,
800 mg). The data were collected from computerised patient
records (CliniCom and Chimo).
Results We analysed 53 patients: nivolumab (n=24), pembroli-
zumab (n=20), durvalumab (n=8) and atézolizumab (n=1).
Mean age was 67 years and 79% of patients were men. The
firstline treatment was durvalumab for all patients and pem-
brolizumab for four patients.
The mean number of treatment cycles was: nivolumab

(n=16), pembrolizumab (n=9.3), durvalumab (n=4.5) and até-
zolizumab (n=6). Side effects occurred in 64% of patients
(79% nivolumab, 45% pembrolizumab and 50% durvalumab).
Haemoptysis caused hospitalisation in two patients (pembroli-
zumab n=1, durvalumab n=1). Reasons for stopping treat-
ment were progression (9% nivolumab, 25% pembrolizumab
and 100% atézolizumab) and side effects (14% nivolumab,
15% pembrolizumab and 12.5% durvalumab). The most com-
mon side effects were pneumonitis (37% nivolumab and 5%
pembrolizumab), metabolism disorders (25% durvalumab,
12.5% nivolumab and 5% pembrolizumab) and diarrhoea
(15% pembrolizumab and 8% nivolumab). The annual costs
of treatments were C¼ 61 871 for atézolizumab, C¼ 66 000 for
nivolumab, C¼ 93 038 for pembrolizumab and C¼ 100 450
durvalumab.
Conclusion and relevance Our study showed that the incidence
of pneumonitis seemed to be higher with nivolumab and that
treatment interruption was more important for pembrolizu-
mab. Nivolumab seemed to be generally better tolerated than
the other agents. Nevertheless, for patients with baseline respi-
ratory diseases, pembrolizumab could be considered the pre-
ferred option.
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4CPS-073 EFFECTIVENESS AND SAFETY OF PLATIN/
PERMETREXED COMBINATION IN NON-SMALL CELL
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Background and importance According to the PARAMOUNT
trial, induction chemotherapy with a platin/pemetrexed combi-
nation and pemetrexed maintenance therapy reduced the risk
of progression free survival (PFS) and overall survival (OS) in
patients with non-cell lung cancer (NSCLC).
Aim and objectives The aim of the study was to assess the
effectiveness and safety of this drug combination in NSCLC
and to evaluate the degree of agreement with the PARA-
MOUNT results.
Material and methods A descriptive retrospective study was
conducted. All patients that initiated treatment with platin/
pemetrexed from January 2018 to September 2019 were
included. Clinical data were obtained from digital clinical his-
tory and the prescription software Farmis Oncofarm: sex, age,
stage, performance status (PS), periodicity of chemotherapy,
dose received and number of cycles. PFS and OS were used
as efficacy end points, and were obtained by the Kaplan–
Meier method (SPSS Statistics programme).
In terms of safety, adverse events (AE) of any grade were

recorded for assessment of the safety profile. Effectiveness
data and safety were compared with the PARAMOUNT
results.
Results Forty-two patients were enrolled, 36 men and 6
women, with an average age of 67 years (range 42–80). Can-
cer stage was as follows: stage IV (90%), stage IIB (7%) and
stage IIIA (3%). Baseline PS was 0–1 in 60% of cases and in
the remainder, 2–3. All patients received as induction therapy
on day 1, 21 day cycles of pemetrexed (500 mg/m2) in com-
bination with cisplatin 75 mg/m2 (n=16) or carboplatin
AUC=5 (n=26). Pemetrexed maintenance therapy (500 mg/
m2) was administrated until progression or death. The median
number of cycles was 4 (1–16). Median PFS was 4 months
(95% CI 3 to 5) and median OS was 17 months (95% CI 11
to 21). In the PARAMOUNT study, median PFS was 4 months
and median OS was 14 months. Sixty per cent of patients
(n=25) had AE. The most common AE were mucositis (n=7),
asthenia (n=6), diarrhoea (n=3), dermatitis (n=3), vomiting
(n=3), anaemia (n=2) and neutropenia (n=2). In the clinical
trial, the most common AE of any grade were anaemia, neu-
tropenia, fatigue and nausea.
Conclusion and relevance PFS and OS showed a clinical bene-
fit. The safety profile for the use of this combination showed
it was tolerated. The effectiveness and AE were similar com-
pared with the published clinical trial.
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Background and importance Selective cyclin dependent kinase
(CDK) inhibitors, palbociclib and ribociclib, were recently
approved to treat advanced or metastatic breast cancer. The
hospital pharmacist plays an important role in the revision of
the treatment at consultation, in order to ensure the safety
and effectiveness of the treatment.
Aim and objectives To analyse potential drug interactions (PDI)
before starting palbociclib or ribociclib treatment and to evalu-
ate physician acceptance of pharmacist recommendations.
Material and methods This was a retrospective observational
study including all patients who started treatment with palbo-
ciclib or ribociclib in a second level hospital until September
2019. At the beginning of treatment, the pharmacist inter-
viewed patients and reviewed their medication in the pharma-
ceutical consultation. All PDI detected were analysed, making
an intervention as therapeutic recommendations.
PDI were identified using Lexicomp, Stockley’s Drug Inter-

actions, Micromedex and CheckTheMeds. PDI were classified
as moderate (pharmacological effects must be controlled) or
severe (drug combination should be avoided). Follow-up of
the recommendations was made 1 month after the beginning
of treatment at the pharmaceutical consultation.
Results Twenty-eight patients started palbociclib (50%) or ribo-
ciclib (50%) treatment in our hospital (95.9% women; mean
age 63.6±9.8 years). Sixteen (57%) were polymedicated; the
average number of medications per patient (not including
endocrine and CDK inhibitors therapy) was 6.25. Thirty-one
PDI were detected in 18 different patients (64.3%). There
were 14 (45.2%) severe PDI and 17 (54.8%) moderate PDI.
The most common types of drugs involved were statins
(22.6%), proton pump inhibitors (22.6%), antidepressants
(12.9%) and pyrazolones (16.1%).
Eleven severe PDIs were accepted (78.6%). Moderate rec-

ommendations led to a reduction in antidepressant dosage
(5.9%) and two change of drugs involved in the interaction
(11.8%).
Conclusion and relevance This study showed that more than
half of patients that started treatment with CDK inhibitors has
at least one PDI. Clinical pharmacists are essentials in detect-
ing PDI, which is a positive influence on physician prescrip-
tions and patient treatment outcomes, improving the safety
and effectiveness of the oncological treatment.
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Background and importance Atrial fibrillation (AF) is one of
the most common side effects of ibrutinib, a drug that has
improved the prognosis of chronic B cell malignancies. The
incidence of ibrutinib related AF (IRAF) is not well known in
the ‘real life’ setting, and management is challenging, espe-
cially due to the risk of bleeding with ibrutinib and its phar-
macological interactions with antiarrhythmics and
anticoagulants.

Aim and objectives To determine the incidence of IRAF, and
to analyse the characteristics and treatment of this arrhythmia
in a real life clinical setting.
Material and methods A retrospective observational study was
conducted including patients treated with ibrutinib. Patient
characteristics and the management of IRAF were recorded
using the electronic medical history. Numerical variables were
expressed as mean (SD) and categorical as frequencies
(percentages).
Results Twenty-eight patients were treated with ibrutinib and
5/28 (17.8%) patients developed IRAF. Patient characteristics
are shown in table 1.

Of the 5 patients who developed IRAF, 2 were grade 3
requiring electric cardioversion and discontinuation of treat-
ment until recovery to grade 1. The other three cases were
grade 1 or 2 and treatment was not suspended. In all 5
patients, anticoagulant was initiated (apixaban in 3, rivaroxa-
ban and low molecular weight heparin in 1 patient, respec-
tively). Treatment with beta-blockers was started in 3 patients
and in 1 patient the arrhythmia was recurrent, requiring new
cardioversion, initiation of amiodarone treatment and ibrutinb
dose adjustment. Median time for the appearance of IRAF
was 13 months. No major bleeding events occurred.
Conclusion and relevance This study showed a higher preva-
lence of IRAF similar to other studies in real life, but with a
longer median onset, justifying close monitoring during the
first months but also throughout treatment with ibrutinib.
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4CPS-076 INDIRECT COMPARISON BETWEEN PEMBROLIZUMAB
MONOTHERAPY AND PEMBROLIZUMAB
CHEMOTHERAPY REGIMENS IN SQUAMOUS LUNG
CANCER
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Background and importance Pembrolizumab monotherapy (Pb)
showed benefit in terms of overall survival (OS) and progres-
sion free survival (PFS) compared with chemotherapy alone
(CT) in untreated metastatic non-small cell lung cancer
(mNSCLC) with PD-L1 �50% expression. The Pb-CT

Abstract 4CPS-075 Table 1

Patients without IRAF=23

(85.2%)

Patients with IRAFN=5

(17.8%)

Age (years) 73±11 75±6

Sex (M/F) 12/11 4/1

Previously AF (n (%)) 1 (4.4) 1 (20)

Indication LLC (n (%)) 20 (86.9) 4 (80.0)

Ibrutinib duration

(months)

13.7±11.2 18.6±9.7
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combination presented benefit in terms of OS and PFS in
untreated metastatic squamous NSCLC (mSNSCLC), regardless
of PD-L1 expression. No randomised clinical trials (RCTs) of
Pb-CT versus Pb alone have been done.
Aim and objectives To assess the comparative efficacy of Pb
and Pb-CT in untreated mSNSCLC patients with PD-L1
�50% using an adjusted indirect treatment comparison (ITC).
Material and methods A bibliographic search was conducted in
the Pubmed database (2 October 2019). Inclusion criteria
were phase III RCTs, Pb and Pb-CT treatments, similar
mSNSCLC population (with PD-L1 �50%), follow-up period
and end points(OS or PFS). Exclusion criteria were mSNSCLC
population with EGFR or ALK mutations. An ITC was devel-
oped using Bucher’s method. Delta value (D), maximum
acceptable difference as a clinical criterion of no inferiority,
was set at 0.70 (and its inverse, 1.43), used to calculate the
sample size in the Pb-CT trial. The Shakespeare method was
used to estimate the probability of the results out of the D
margins.
Results Two studies, one for each regimen,1 2 were found in
the literature search. Limitations found between Pb-CT and Pb
trials included populations (all patients vs only patients with
PD-L1 �50%, respectively, subgroup data used for ITC) and
small size of the squamous subgroup. No OS data were avail-
able for the squamous subgroup in the Pb trial. PFS was
taken as the primary end point for ITC. Results of RCTs and
ITC are shown in table 1.

No significant differences in PFS between Pb-CT and Pb
were found. The 95% CI exceeded D on both sides (high
level of uncertainty). The probability of a result out of D
were 24.14% below and 16.54% above.
Conclusion and relevance ITC did not show significant differ-
ences in PFS between Pb-CT and Pb. No evidence of clinically
relevant benefit from one or other regimen was found. Con-
sidering the toxicity related to the addition of CT, Pb mono-
therapy would be preferable in untreated mSNSCLC with PD-
L1 �50%.
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4CPS-077 DETECTION AND COMMUNICATION OF
CONCOMITANT USE OF CAPECITABINE AND PROTON
PUMP INHIBITORS
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Background and importance Recent data suggest that the con-
current use of proton pump inhibitors (PPI) may reduce the
efficacy of capecitabine by decreasing its absorption. It was
associated with poorer progression free survival (PFS) and
overall survival in a secondary analysis of the TRIO-013 trial.
Univariate analysis of a retrospective study of patients

treated with capecitabine for colorectal cancer found that PPI
use was associated with a decrease in 5 year PFS. Although
the authors concluded that a significant interaction exists, after
multivariate analysis, PPI use was no longer associated with
worse PFS. No interaction was observed with magnesium–alu-
minium hydroxide containing antacid. According to this, the
probability of interaction may be doubtful. However, because
the possible outcome may be serious, we suggested an inter-
vention to alert oncologists.
Aim and objectives A protocol was implemented to detect the
concurrent use of PPI in outpatients treated with capecitabine
and to communicate the drug interaction to oncologists. The
aim of this study was to describe the pharmacist intervention
and its results.
Material and methods Pharmacists developed the following
protocol: (1) Identification of patients treated with capecita-
bine and PPI: pharmacists actively reviewed the electronic clin-
ical records for the presence or absence of PPI prescriptions
for each patient treated with capecitabine.
(2) Designing an informative note: the note included infor-

mation about the possible drug interaction and patients identi-
fied in the previous phase. We recommended monitoring the
effectiveness of capecitabine, routinely ascertaining the need
for PPI use and PPI suspension or replacement with an alter-
native antacid treatment, whenever possible.
(3) Diffusion of the information to oncologists via email.

Results Over 1 year, we detected 71 patients treated with
capecitabine, of whom 46 (65%) presented concomitant use
of PPI (78% omeprazole, 13% pantoprazole, 7% esomeprazole
and 2% rabeprazole). The reasons for capecitabine prescription
were: 52% colorectal, 24% gastric or oesophageal, 13% breast
and 11% pancreatic cancer. In all patients, monitoring the
effectiveness of capecitabine was the preferred option.
Conclusion and relevance Most patients treated with capecita-
bine were also receiving treatment with PPI. In our case,
oncologists preferred to monitor the effectiveness of capecita-
bine rather than discontinue PPI. This study reflects how
pharmacists, as part of the multidisciplinary team, can partici-
pate in achieving better health outcomes.
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4CPS-078 EFFECTIVENESS AND SAFETY OF ERIBULIN FOR
ADVANCED BREAST CANCER TREATMENT
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Background and importance Eribulin is used, as monotherapy,
in the secondline treatment of locally advanced or metastatic
breast cancer (mBC) in patients who have previously received
an anthracycline and a taxane or these are contraindicated.
ESMO-MCBS scores eribulin as level 2 (low clinical bene-

fit) according to the EMBRACE study (Cortes et al, 2011).

Abstract 4CPS-076 Table 1

Reference PFS

Pb-CT vs CT1 HR=0.37 (95% CI 0.24–0.58, PD-L1 �50% subgroup)

Pb vs CT2 HR=0.35 (95% CI 0.17–0.71, squamous subgroup)

Pb-CT vs Pb (ITC) HR=1.06 (95% CI 0.46–2.45)
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Results in a non-controlled setting are usually worse than
those obtained in clinical trials.
Aim and objectives We aimed to assess progression free sur-
vival (PFS) and safety of eribulin in clinical practice.
Material and methods An observational, retrospective and
descriptive study was conducted. Patients with mBC treated
with eribulin between April 2014 and May 2019 were
included. Age, HER-2 and hormone receptor status, previous
regimens for metastatic disease, number of eribulin cycles and
time to progression or death were collected. Treatment related
adverse events were also analysed.
Results
Thirty-four patients were included Median age was 54.1 (IQR
19.2) years; 82% were HER-2 negative and the other 82%
were hormone receptor positive. Half (56%) of the patients
had received three or more previous regimens. Median eribu-
lin cycles was 5 (IQR 4.3). Median PFS was 3.5 months (IQR
4.2).
Fourteen patients (41.2%) suffered side effects, mainly neu-

tropenia (20.6%), asthenia (14.7%), mucositis (11.8%), hepato-
toxicity (8.8%), peripheral neuropathy (5.9%) and
thrombocytopenia (5.9%).
Conclusion and relevance The benefit in PFS reported in the
pivotal clinical trial was maintained in clinical practice.
Adverse events were consistent with those reported in the
EMBRACE study although the incidence was lower.
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Background and importance In managing chronic lymphocytic
leukaemia (CLL), it is recommended that patients with TP53
deletion/mutation (TP53mut), who have a poor prognosis, are
treated with ibrutinib as frontline therapy. Because of severe
infectious complications, idelalisib combined with rituximab is
only recommended for frontline therapy in patients not suit-
able for ibrutinib, if measures to prevent infection are fol-
lowed. Patients unsuitable for ibrutinib/idelalisib may otherwise
be treated with venetoclax.
Aim and objectives To evaluate the prescriptions and clinical
outcomes of ibrutinib, idelalisib and venetoclax in a third level
hospital.
Material and methods An observational, retrospective study
was conducted including any prescriptions of ibrutinib, idelali-
sib and venetoclax for CLL from November 2015 to June
2019. We focused on TP53 mutation status, drug exposure,
survival outcomes and reasons for drug switching or dose

reduction, if applicable. Data were collected from electronic
medical records.
Results Thirty patients receiving ibrutinib (n=23), idelalisib
(n=13) and/or venetoclax (n=5) were recruited. Seventeen
patients (56.7%) showed TP53mut. In the ibrutinib cohort,
median drug exposure was 10.5 months and most patients
(65.2%) had received it after conventional chemotherapy regi-
mens (eg, FCR, R-CHOP, R-bendamustine). Only 5 patients
(21.7%) showing TP53mut had taken ibrutinib as firstline
therapy and 4 (17.4%) had received it after idelalisib; 2 of
these patients because of disease progression and the other 2
because of adverse events (severe infections and colitis with
weight loss). In the idelalisib cohort, median drug exposure
was 4.45 months. Venetoclax was used for a median of 0.74
months and on ibrutinib failure in 4 patients (the remaining
patient received prior idelalisib due to concomitant anticoagu-
lant therapy). Dose reductions were needed in 11 patients on
ibrutinib (causes: bruising, respiratory tract infections and neu-
tropenia); in 4 receiving idelalisib due to severe diarrhoea
(n=3) and pneumonia (n=1); and in 1 patient on venetoclax
due to severe neutropenia. Neither median progression free
survival nor median overall survival were reached at the data
cut-off date. In fact, 59.5% of patients were still alive.
Conclusion and relevance Most patients received secondline
ibrutinib and showed a long term response duration even
when TP53mut was absent. Adverse effects resulted in fre-
quent dose reductions/drug switching. However, venetoclax
represents an appropriate option for patients whose CLL has
failed to respond to ibrutinib/idelalisib.
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Background and importance Currently, one of the most burn-
ing issues regarding the specific treatment of chronic myeloid
leukaemia (CML) with interleukin-2 inducible T cell kinases
(ITK) is whether in some patients who meet specific require-
ments treatment interruption could be attempted and molecu-
lar relapse free survival maintained without restarting
treatment. This would mean a reduction in the side effects
related to the medication and a progressive increase in the
quality of life for patients.
Aim and objectives To analyse molecular relapse free survival
after suspension of imatinib, nilotinib or dasatinib, which
achieved and maintained a major molecular response (MMR)
�4.5 log for at least 36 months.
Material and methods This was a prospective observational
study of patients with chronic phase Ph+CML (CP-CML).
Inclusion criteria were minimum ITK treatment time of 5
years, no resistance to a previous ITK, no accelerated phase
diagnosis or blast crisis and those who had achieved and
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maintained MMR � 4.5 log for at least 36 months prior to
treatment interruption. These patients were candidates for dis-
continuation of ITK. Molecular monitoring of bcr-abl onco-
gene levels was performed using the real time reverse
polymerase chain technique with the GeneXpert automated
system with a sensitivity of 5 log.
Results Thirty patients with CP-CML were discontinued: 13
discontinued imatinib treatment, 3 discontinued dasatinib treat-
ment and 14 discontinued nilotinib treatment. The preliminary
rates of molecular relapse free survival and treatment free
remission were consistent with those obtained in clinical trials,
and no progression to advanced stages of the disease was
reported. With a median follow-up of 15 months, 78%
remained without specific treatment with ITK and had not
lost MMR. Relapse occurred before 6 months of discontinued
treatment with a median of 4 months. Four patients lost
MMR, recovering all MMR 4.5 and 5.0 at 3 months after
restarting ITK treatment.
Conclusion and relevance The results contribute towards reas-
surance of the safety of TKI treatment discontinuation in real
life clinical practice, under close molecular monitoring. Resolu-
tion of TKI related toxicity might translate to clinical benefit
for patients with CP-CML with a potential improvement in
quality of life.
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Background and importance Epidermal growth factor receptor
(EGFR) tyrosine kinase inhibitors (TKIs) are the preferred
firstline treatment for non-small cell lung cancer (NSCLC) in
patients with an activating EGFR mutation. TKIs have consis-
tently shown a greater response, longer progression free sur-
vival (PFS) and improved quality of life compared with
chemotherapy in patients who have a driver mutation in the
EGFR gene.
Aim and objectives To analyse the survival impact of gefitinib
on patients with lung adenocarcinoma with the activating tyro-
sine kinase mutation of the EGFR (EGFR-TK) and to study its
safety.
Material and methods This was an observational retrospective
study carried out between July 2015 and March 2018. All
patients with NSCLC undergoing treatment with gefitinib
were included. Patient data were taken from clinical records.
Variables analysed were demographics (age and sex), clinical
variables (diagnosis, stage, line of treatment, dose administered
and performance status (PS) according to the ECOG scale)
and other variables (smoking). Efficacy end point was progres-
sion free survival (PFS) assessed by RECIST 1.1 criteria.
Adverse reactions and comorbidities were also assessed. Analy-
sis of PFS was performed using the Kaplan–Meier curve (SPSS
V.17).
Results Thirty-one patients were included with activating
EGFR mutations: 74.2% were women, average age was 69.5

±11.4 years, 64.28% had ECOG-PS 0–1 and 28.57% were
current or past smokers. NSCLC stage was IV in 100% of
patients. Regarding comorbidities, 58.1% suffered from high
blood pressure, 25.8% from diabetes, 16.1% from coronary
heart disease, 29% from asthma/chronic obstructive pulmonary
disease and 3.2% from chronic kidney disease.
Patients started therapy with gefitinib as firstline therapy in

58.1% of cases, 12.9% as secondline and 29% as thirdline.
One patient stopped his treatment after 1 week due to diar-
rhoea. Median PFS was 7 months (95% CI 3–12). Adverse
reactions included digestive toxicity: 22.57% of patients devel-
oped grade 1 (G1) diarrhoea and 14.28% G1 cutaneous toxic-
ity. Other toxicities were conjunctivitis in 3.57% of cases.
None of these was related to the comorbidities that patients
presented at diagnosis.
Conclusion and relevance Gefitinib showed similar efficacy to
the Interest phase III study (n=44) and slightly lower efficacy
than the Ipass (n=261) and Isel (n=189) phase III studies
(PFS 9.5–10.8). Further analysis in real world situations is
necessary to accurately assess PFS. In general, gefitinib was
well tolerated.
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Background and importance Myelotoxicity is a main concern
when treating cancer patients with chemotherapy. It compro-
mises safety but also the dose intensity received by the patient
and thus treatment prognosis. One study (Katsifis, 2002)
showed that the incidence of myelotoxicity and its clinical
consequences was very low in patients with systemic lupus
erythematosus (SLE) receiving cyclophosphamide. To our
knowledge, this has not been studied in other non-tumour
diseases.
Aim and objectives We aimed to assess the risk of developing
clinically important myelotoxicity in non-cancer patients
receiving intravenous cyclophosphamide.
Material and methods A retrospective study was carried out
from January 2001 to July 2019. All patients who had
received intravenous cyclophosphamide to treat a non-tumour
disease where included. Blood analysis test results up to a
month after completing treatment were collected. Myelotoxic-
ity was categorised according to the common terminology cri-
teria (CTC) for adverse events, V.5.0. Grade �2 neutropenia
and thrombocytopenia were considered clinically relevant.
Results Forty-eight patients (56% women) and 277 cycles were
analysed. Median age at initiation of therapy was 48.1 (IQR
38) years. One in three patients (35%) had diseases other
than SLE. Most patients (72.9%) had no impaired neutrophil
or platelet counts. For those who had, they were considered
severe (grade 3) or life threatening (grade 4) in 7 and 2
patients, respectively.
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Neutropenia (all grades CTC) occurred after 24 administra-
tions (8.6%) and was grade �2 in 8 courses (2.9%), and
grades 3 and 4 in 5 and 3 courses, respectively. Thrombocyto-
penia grade �2 occurred in 10 courses (3.6%), and was grade
3 in 3 cycles, No patient developed grade 4
thrombocytopenia.
No statically significant relationship was found between age

and primary diagnoses.
Conclusion and relevance Although the incidence was low,
severe and life threatening myelotoxicity was a serious side
effect in non-cancer patients receiving cyclophosphamide and
should be closely monitored.
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Background and importance Due to its recent commercialisa-
tion, the safety profile of palbociclib is undergoing special sur-
veillance. Tolerability and safety problems often lead to dose
reductions, introduction of supportive treatment or even treat-
ment discontinuation.
Aim and objectives To evaluate the safety and tolerability of
palbociclib in clinical practice in a third level hospital.
Material and methods This was retrospective cohort study.
Inclusion criteria were all patients who started treatment with
palbociclib between 1 January 2019 and 31 August 2019.
Toxicity level was classified according to CTCAE V.5.0. Demo-
graphic and clinical data were collected from the patient elec-
tronic medical records.
Results Forty patients were included (n=40), all women, with
a median age of 60 years (range 34–88). All had an ECOG
performance status of 0–1 at the time of initiation of palboci-
clib. Ten patients received palbociclib in combination with ful-
vestrant and 30 in combination with an aromatase inhibitor.
The median number of cycles received was 4 (1–8).
Haematological toxicities detected were grade 1–2 neutro-

penia (30% of patients), grade 3–4 neutropenia (47%), throm-
bocytopenia (37%), anaemia (45%), lymphopenia (7%) and
leucopenia (35%). No patient suffered from febrile neutrope-
nia. The incidence of infections during treatment was 5%.
Other non-haematological adverse events detected with an
incidence >5% included asthenia (15%), nausea (15%) and
hypertransaminasaemia (7%).
Toxicity led to delay or temporary interruption of treat-

ment in 50% of patients (median 1 interruptions/delays of
treatment, range 1–3). Dose reduction to 100 mg was
required in 22.5% of patients. No patient required a second
reduction in dose. Three patients (7.5%) required administra-
tion of G-CSF as supportive therapy. Only one patient had to
stop treatment permanently due to toxicity.

Conclusion and relevance Our population showed mainly hae-
matological toxicities, with an incidence of neutropenia similar
to clinical trials. However, the incidence of infections and
non-haematological toxicities was generally lower than
reported in clinical trials, probably due to the short revision
period. Treatment was generally well tolerated in most
patients, and adverse events were easily controlled, preventing
patients from discontinuing treatment permanently. Further
research will be needed to determine whether delays/tempo-
rary interruptions of treatment and dose reductions might
affect its efficacy in the long term.
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Background and importance In 2016, the World Health
Organization estimated that 41 million children aged <5 years
were overweight. Clinicians are increasingly likely to have
obese children requiring chemotherapy under their care. Opti-
mal drug dosing for this population is unclear. Anthracyclines
are often used in paediatric cancers and given its cardiotoxic-
ity, optimising the dose is mandatory.
Aim and objectives To clarify the most adequate anthracycline
dose in obese children with the available safety, effectiveness,
pharmacokinetic and pharmacodynamic data.
Material and methods A systematic review was carried out in
PubMed, Scopus and Web of Science in March 2019 with
‘obese OR obesity’ in the title and the name of each drug
(daunorubicin/doxorubicin/epirubicin/idarubicin) in the topic or
equivalent. Articles with a reference to the paediatric popula-
tion in the title were included. Those that did not provide
relevant information for the purpose of our study, written in
a language other than English/Spanish and which did not
allow conclusions to be made were excluded. Articles that
used a different obesity criterion were selected when providing
data of interest. Article references were reviewed to identify
additional studies.
Results Fourteen articles were found. Ten were excluded
because no dosage information was given or because of dupli-
cations. Four articles were analysed: three for doxorubicin and
one for daunorubicin. The efficacy of doxorubicin was meas-
ured in one article in which the patient achieved complete
remission using adjusted doses. No changes in the ECG were
found during treatment or at 2 months or 2 years after treat-
ment ended. No other specific toxicity was observed. The
pharmacokinetics of doxorubicin are controversial. One article
found no difference in clearance using adjusted weight versus
actual weight; the other showed lower clearance in obese
paediatric patients than in normal weight paediatric patients
(p<0.05).
For daunorubicin and doxorubicin, pharmacokinetic in vitro

models suggested that the presence of adipocytes markedly
reduced the clearance of chemotherapy agents used as induc-
tion therapy in ALL.
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Conclusion and relevance It seems that adjusted doses of
anthracyclines in obese paediatric patients can be effective and
safety but due to limited data, this recommendation must be
taken with caution.
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Background and importance A hospital complex has a refer-
ence centre that is a tertiary hospital to which is attached a
regional hospital located 75 km away. In 2018, in coordina-
tion with the pharmacy and haematology service, it was
decided to implement a monographic consultation for patient
with multiple myeloma in the regional hospital, with the pro-
posal to improve the accessibility of patients to chemothera-
peutic treatments and avoid displacement to the centre of
reference.
Aim and objectives To describe the activity carried out within
the scope of a programme to improve accessibility for patients
with multiple myeloma. User satisfaction with this new feature
was evaluated.
Material and methods A retrospective descriptive study was
conducted in April 2018 and September 2019. The following
variables of the chemotherapy management programme
(Farmis-Oncofarm) were recorded: number of patients treated,
number of chemotherapy cycles administered and type of che-
motherapeutic scheme. To evaluate patient satisfaction, we
obtained 30 anonymous and voluntary evaluations in which
total satisfaction was rated from 1 to 10 and also satisfaction
per item.
Results A total of 46 patients were treated during the study
period: 58% were men and average age was 62 years. A total
of 382 cycles of parenteral chemotherapy and 145 cycles of
oral chemotherapy were administered. The schemes used
were: VTD (bortezomib–thalidomide–prednisone), VMP (borte-
zomib–melfalan–prednisone), bortezomib–dexamethasone, dara-
tumumab–bortezomib–dexamethasone, maintenance
lenalidomide and Rd (lenalidomide–dexamethasone). Overall
satisfaction by patients was 9.4. The best rated items were
accessibility to the centre, proximity between the different
units (haematology consultation, pharmacy and oncology day
hospital) and waiting time.
Conclusion and relevance The implemented programme has
been highly valued by patients. Seeking strategies aimed at
improving the accessibility of patients to hospital treatments
should be a priority for the health system. In our case, the
pathology required frequent and repeated cycles of chemother-
apy in fragile and elderly patients. This added to the ease of
administration (subcutaneous and oral routes) making multiple
myeloma a candidate pathology to follow-up in a regional
hospital without jeopardising patient safety.
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Background and importance Chronic myeloid leukaemia was
the first haematological neoplasia to benefit from imatinib tar-
geted therapy. The standard dose of imatinib is 400 mg/day,
although it is related to interpatient variability in plasma
exposure. The relationship between treatment outcomes and
plasma exposure has been established; predose plasma concen-
trations (Cmin) �1000 ng/mL are associated with improved
clinical response. which supports dose optimisation through
therapeutic monitoring.
Aim and objectives Our aim was to describe the degree of
implementation of Cmin assessment based on response status
and individual tolerance and to determine the impact of imati-
nib therapeutic monitoring in daily clinical practice in a terti-
ary hospital.
Material and methods This was an observational retrospective
study in a university hospital. All patients being treated with
imatinib between December 2016 and March/2019 were
reviewed. Demographic and clinical data were collected (sex,
diagnosis age, imatinib starting time, Cmin, BCR-ABL ratio
and information concerning medical and pharmaceutical care
consultation). Cmin was quantified by the nanoparticle aggluti-
nation immunoassay in human plasma.
Results Eighty-seven patients received active treatment (56%
men). Age of diagnosis was 52±17 years and 74% (65/87)
of patients were treated with imatinib. Treatment monitor-
ing occurred in 66% (43/65) of patients. Time between
treatment start time and Cmin monitoring was 60.8 (2.5–
509) months and 2 (1–7) samples were analysed per
patient: 63% (27/43) of patients had Cmin �1000 ng/mL
since the first monitoring: 1156 (1033–2972) ng/mL (74%
treated with 400 mg/day, 15% 300 mg/day, 7% 200 mg/day
and 4% 600 mg/day). In 15% (4/27) of patients where
appropriate Cmin was reached from the beginning, the dos-
age was reduced, maintaining them within optimal concen-
trations. In 38% (16/43) of patients, Cmin was <1000 ng/
mL in the first monitored sample: 673 (444–999) ng/mL
(75% treated with 400 mg/day and 25% 300 mg/day). In
88% (14/16) of patients with subtherapeutic Cmin, a new
Cmin was studied: 939 (363–1352) ng/mL. In 43% (6/14)
dose interventions were done (dose increased in 50% (3/6),
67% reached Cmin �1000ng/mL). In 57% (8/14) of
patients with subtherapeutic levels, the dose was not modi-
fied due to a good treatment response (680 (525–999) ng/
mL).
Conclusion and relevance Most patients reached optimal ima-
tinib plasma concentrations with a standard dose. The
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results showed an outstanding implementation in clinical
practice since the Cmin quantification technique was used
in our hospital, mostly because of newly diagnosed patients.
Recording imatinib concentrations during follow-up would
help achieve 100% monitored patients. Benefits of dose
optimisation include reducing the dose, keeping optimal
concentrations, or increasing dose in case of subtherapeutic
levels.
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Background and importance Nivolumab and pembrolizumab
are highly selective blockers of anti-programmed death-1 (PD-
1). Nivolumab was authorised to be administered in weight
based dosing (WBD) schedules at 3 mg/kg every 2 weeks (w)
for all indications, and pembrolizumab at 2 mg/kg every 3w
in melanoma, urothelial carcinoma, Hodgkin lymphoma and
secondline non-small cell lung cancer. In May 2018, the Euro-
pean Commission approved nivolumab 240 mg/2w or 480
mg/4w, and later pembrolizumab 200 mg/2w or 400 mg/8w
flat dose (FD) for all indications, replacing WBD with equal
efficiency and safety.
Aim and objectives To describe the economic impact of nivolu-
mab and pembrolizumab WBD instead of FD.
Material and methods An observational, descriptive and retro-
spective study was performed in patients treated with nivolu-
mab and pembrolizumab in a reference hospital from May
2018 to September 2019. In agreement with oncology, it was
decided to prescribe nivolumab WBD for weight <80 kg and
FD for weight >80 kg, and pembrolizumab WBD for weight
<100 kg and FD for weight >100 kg, for the indications
WBD was authorised to improve efficiency. We registered
demographic data (sex, weight and age), number of cycles
received and doses prescribed in the study period. Patient data
were obtained from our chemotherapy prescription and prepa-
ration database software and digital clinical history. Direct
costs between the use of WBD instead of FD were compared
to calculate the economic saving.
Results Seventy-one patients treated with nivolumab (58) and
pembrolizumab (13) were analysed during the study period,
42% men, median age 67.5 (range 43–86) years and median
weight 74 kg (range 43–112). A total of 775 cycles of nivolu-
mab and pembrolizumab were administrated and 42/71
patients (59%) were treated with WBD instead of FD because
of weight <80 kg (nivolumab) and <100 kg (pembrolizumab).
The real cost of nivolumab and pembrolizumab WBD in the
study period was 1 614 256C¼ , instead of the theoretical cost
of these drugs using FD (1 873 357C¼ ), meaning a reduction
in costs of 259 101C¼ (13.83%).
Conclusion and relevance Despite the recommendation to pre-
scribe FD of nivolumab and pembrolizumab, with equal effi-
ciency and safety for our population, WBD means a reduction

in costs, with huge optimisation of the resources available in
our hospital.
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Background and importance The guidelines recommend anti-
PD-1/PD-L1 immunotherapy as secondline treatment in
patients with locally advanced or metastatic non-small cell
lung cancer (NSCLC), regardless of PD-L1 expression.
Aim and objectives To evaluate the effectiveness of treatment
with checkpoint inhibitors (ICI) (nivolumab, pembrolizumab
and atezolizumab) in the secondline treatment of metastatic
NSCLC.
Material and methods This was a descriptive, transversal, retro-
spective research of all patients treated with ICI as a second-
line treatment for metastatic NSCLC between November 2013
and September 2019. Variables collected were: age, sex, histol-
ogy, PD-L1 expression, ECOG at the beginning of treatment,
cycles received and duration of treatment. Effectiveness criteria
were: median overall survival (OS), and OS at 2 and 3 years
(Kaplan–Meier method). Data were obtained from the elec-
tronic clinical record and the onco-haematological electronic
prescription programme (Oncowin). Analysis was done by
SPSS Statistics.
Results A total of 119 patients were included (74.8% men),
with a median age at the beginning of treatment of 67
years (48–86). Histology was adenocarcinoma in 59.48%,
squamous in 37.07% and large cell in 3.45%. We found
that 15.12% of patients had negative PDL-1 (<1%),
24.37% PDL-1 (1–50%) and 17.65% PDL-1 (>50%); in
42.86% of patients, expression was not determined. ECOG
at the beginning of treatment was 47.31% for ECOG 0 and
52.69% for ECOG 1. A total of 53.78% of patients were
treated with nivolumab, 14.29% with pembrolizumab and
31.93% with atezolizumab, with median number of cycles
administered of 6 (1–57). Median OS was 8.89 months
(95% CI 6.13–11.65). No significant differences were found
in median OS based on expression of PDL-1 or drug. Varia-
ble that significantly influenced median OS were ECOG
(ECOG 0 greater survival, p=0.045). OS at 2 and 3 years
were 24.7% and 17.0%, respectively. In 29.41% of patients,
thirdline chemotherapy was given: 57.14% taxane mono-
therapy, 11.42% pemetrexed, 14.28% carboplatin–peme-
trexed and 17.16% other, with a median OS of 7.77
months (95% CI 4.37–11.17).
Conclusion and relevance Under usual clinical practice, ICI
achieved an OS of 8.72 months, lower than that obtained in
the pivotal trials, but the percentage of long term survivors
was similar to the pivotal trials. Although the percentage of
patients who were treated with a thirdline was low, their OS
was considerable.
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Background and importance Nintedanib is indicated in combi-
nation with docetaxel for the treatment of non-small cell lung
cancer (nSCLC) with adenocarcinoma histology after failure of
firstline chemotherapy.
Aim and objectives To evaluate the effectiveness of nintedanib
in nSCLC, according to the conditions of use indicated in the
data sheet, and to compare the health results obtained against
an historical control of real word data from monotherapy
with docetaxel.
Material and methods A retrospective observational study was
designed which included all patients treated with docetaxel
monotherapy (DOm) or nintedanib+docetaxel (Ni-DO) from
January 2013 to December 2018 as secondline or later treat-
ment for nSCLC, in a reference hospital in oncology that cov-
ers a population of 600 000 inhabitants. The main variable
was overall survival (OS). Other variables were progression
free survival (PFS), duration of treatment (DT) and response,
and demographic data of the patients. A Kaplan–Meier analy-
sis and Cox regression were performed for dependent varia-
bles (OS and PFS) and frequency analysis, or with measures
of central tendency and dispersion.
Results Fifty-five patients (78.2% men) were included: 21
were treated with Ni-DO and the rest with DOm. Perform-
ance status at the beginning of treatments was ECOG=1
(n=27 patients, 51.9%), ECOG=0 (n=17, 32.7%) and
ECOG=2 (n=8, 15.4%). Thirty-seven patients (71.1%) were
smokers at diagnosis, 19.2% ex-smokers and 9.6% non-smok-
ers. At the time of the analysis, no patient was being treated
in either of the two arms. Mean DT was 2.5 months (s=2.6)
in the DOm arm and 5.2 months (s=5.6) in the Ni-DO arm
(p=0.016). Median OS was 6.9 months in the DOm arm and
8.3 months in the Ni-DO arm (p=0.08) (HR=0.59; 95% CI
0.33–1.07). For PFS, median values were 2.8 months and 4.7
months (p=0.038) in the DOm and NI-DO groups, respec-
tively (HR=0.50; 95% CI 0.26–0.98). Only 22.7% of evalu-
able patients achieved partial a response to treatment and
27.3% achieved stabilisation.
Conclusion and relevance In our geographic area we were not
able to find a significant difference in the effectiveness of Ni-
DO versus DOm in terms of OS although PFS and DT for
the treatments were significantly higher in the Ni-DO arm.
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Background and importance Erlotinib is an epidermal growth
factor receptor (EGFR) tyrosine kinase (TKI) inhibitor which

strongly inhibits intracellular phosphorylation of EGFR. It is
an established treatment for advanced non-small cell lung can-
cer (NSCLC).
Aim and objectives To evaluate the efficacy and safety of erlo-
tinib in patients diagnosed with NSCLC.
Material and methods This was a retrospective study of the
efficacy and safety of erlotinib in patients diagnosed with
NSCLC between January 2014 and April 2019. The following
data were collected from the electronic clinical history pro-
gramme (SIAS) and the oncology prescription programme
(Oncofarm): sex, age, tumour histology, initial dose, Karnofsky
performance status (KPS), date of initiation of treatment and
duration of treatment, reason for termination of treatment,
previous treatment, type of metastasis, adverse effects (AEs)
and progression free survival (PFS).
Results Thirty patients were included, 18 were men (60%)
and mean age was 68±11 years. The most common tumour
subtype was adenocarcinoma (90% of patients). All patients
were EGFR mutation positive.
Three patients started with a reduced dose of erlotinib

(100 mg): 56.6% of our patients received erlotinib as a first-
line therapy, 33.3% had received one previous chemotherapy
regimen before erlotinib and 10% had received three prior
chemotherapy regimens before erlotinib. A total of 66.7% of
patients had metastasis before starting erlotinib. KPS was 80–
100% in all patients.
Median PFS was 10.4 months for firstline erlotinib patients

while for patients with at least one prior chemotherapy, it was
6 months.
The main AEs observed were rash (60% of patients), diar-

rhoea (43.3%), conjunctivitis (23.3%), oral thrush (16.7%),
dizziness (16.7%), acneiform dermatitis (10%) and asthenia
(10%).
Conclusion and relevance Our results showed greater survival
in patients who received elotinib as a firstline therapy. These
results showed a median PFS higher than the data published
in clinical trials. Rash and diarrhoea were the most common
adverse effects, as expected. Clinical trials showed the same
toxicity data as those obtained in our study.
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Background and importance Despite advances in the early
detection and treatment of cancer, a large proportion of
patients still eventually die as a result of their disease. The
quality of medical care delivered to cancer patients near the
end of life is of significant concern.
Aim and objectives To evaluate therapeutic aggressiveness near
the end of life in patients with pancreatic cancer and implan-
tation of palliative care in hospital.
Material and methods A retrospective observational study was
carried out from January 2017 to August 2019 in a tertiary
hospital. We included patients with pancreatic cancer receiving
antineoplastic intravenous treatment followed by the oncology
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service and who died as a result of their disease. Patients
were followed from inclusion until 31 August 2019 or death.
To define therapeutic aggressiveness near the end of life, we
used the criteria of Earle et al. Demographics and clinical
parameters were collected from the medical history: age, gen-
der, diagnosis date, ECOG, treatment line, start date and date
of last administration, date and place of death and quality var-
iables at the end of life (emergency care, hospital admission in
the last month of life, admission to the intensive care unit
(ICU) in the last month of life and assistance by the palliative
care unit).
Results A total of 38 patients were evaluated. Mean age was
66.6 (SD 10.5) years, 58.0% were men, 92% had metastases
and 50% had ECOG �2.21% and had received three or
more lines of treatment (1 line=45%; 2 lines=34%).
Therapeutic aggressiveness criteria
. 10.5% received antineoplastic treatment in the last 14 days of
life (aggressiveness limit �10%).

. 8% started a new antineoplastic treatment in the last 30 days
of life (limit �2%).

. 29% went to the emergency room on more than one
occasion or were admitted to the ICU during the last month
of life (limit �4%).

. 52.6% died in the hospital acute unit (limit �17%).

. 0% received palliative care (limit <55%).

Conclusion and relevance Our population showed a slight
excess of antineoplastic use at the end of life, which implies a
greater demand for health resources (Earle et al criteria). The
percentage of patients who died in hospital remained high.
The results showed the need for greater implementation of
palliative care in hospital.
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Background and importance Palliative care can improve the
quality of life in patients with advanced cancer. However,
WHO data indicate that only 14% of people who need pallia-
tive assistance take advantage of it.
Aim and objectives To evaluate therapeutic aggressiveness near
the end of life in patients with metastatic non-microcytic lung
cancer (mNSCLC) and implementation of palliative care in
hospital.
Material and methods This was a retrospective observational
study in a tertiary hospital. All adult patients diagnosed with
mNSCLC who received intravenous antineoplastic treatment in
2018 and died of cancer were included. Patients were fol-
lowed from admission until 30 August 2019 or death. To
define therapeutic aggressiveness near the end of life we used
the criteria of Earle et al. Demographic and clinical parame-
ters were collected from the medical history: age, gender,
diagnosis date, ECOG, treatment line, the first and last day of
administration, date and place of death and quality variables
at the end of life (emergency care, hospital admission in the

last month of life, assistance by the palliative care unit and
admission to the intensive care unit (ICU) in the last month
of life).
Results A total of 36 patients were evaluated. Mean age was
65 (SD 9.7) years, 78% were men, 61% of patients had
ECOG �2, 19% received three or more lines of treatment
and 37.8% were treated with chemotherapy and 22,2% with
immunotherapy.
Therapeutic aggressiveness criteria:

. 2.8% received antineoplastic treatment in the last 14 days of
life (aggressiveness limit �10%).

. 8.3% started a new antineoplastic treatment in the last 30
days of life (limit �2%).

. 41.7% sought emergency care at least once or were admitted
to the ICU during the last month of life (limit �4%).

. 25.0% received palliative care (limit <55%). Type of follow–
up: 77.8% inpatients and 22.2% outpatients.

. 80.5% died in the intensive care unit (limit �17%).
Conclusion and relevance The data revealed no excessive use
of antineoplastic treatment at the end of life (Earle et al crite-
ria). However, the percentage of patients who died in hospital
was high. In addition, our results reflect the lack of palliative
care among terminally ill patients with mNSCLC. This sup-
ports the need for greater implementation of palliative care in
hospital.
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Background and importance Stomatitis is a class effect associ-
ated with inhibition of mTOR and is associated with everoli-
mus therapy for breast cancer. Topical steroids might reduce
the incidence and severity of stomatitis.
Aim and objectives To describe the population treated with
everolimus and evaluate the effectiveness of dexamethasone
mouthwash 0.1 mg/mL for prevention of stomatitis in patients
with metastatic breast cancer treated with everolimus–
exemestane.
Material and methods A retrospective observational study was
carried out from January 2012 to 2019 in a tertiary hospital.
We included patients with breast cancer who were treated
with everolimus–exemestane and collected it at the outpatient
pharmaceutical care unit of the hospital pharmacy. Demo-
graphics and clinical parameters were collected from the medi-
cal history: age at the beginning of the treatment, dose,
duration of treatment, adverse reactions and reason for sus-
pension of therapy. The incidence of mucositis was recorded
and a comparison was made between patients who initiated
prophylaxis with dexamethasone mouthwash 0.1 mg/mL versus
those who did not.
Results A total of 24 patients were evaluated. Mean age was
61 (39–82) years. Treatment with everolimus–exemestane was
a secondline antineoplastic treatment in 54% (n=13) of
patients. For the remaining 46% it was a thirdline treatment
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or later. Prophylactic treatment with dexamethasone mouth-
wash was initiated in 50% of patients (from January 2017).
All patients began treatment with everolimus at a dose of

10 mg daily. Of these, 38% (n=9) required a reduction to 5
mg daily due to toxicity: intense asthenia (n=3), pneumonitis
(n=1), skin rash (n=1), oedema in the lower limbs (n=1),
thrombopenia (n=1), neutropenia (n=1) and persistent nausea
and vomiting (n=1).
A total of 88% of patients discontinued treatment due to

radiological progression of the disease. The average treatment
duration was 5.9 months. In no case was the treatment termi-
nated due to adverse effects.
Regarding the efficacy of dexamethasone mouthwash, in

patients who did not use the oral solution (n=12), the inci-
dence of stomatitis was 67% (grade 1, n=5; grade 2, n=3).
This delayed the antineoplastic treatment in 2 patients (25%;
n=2). In patients who used dexamethasone mouthwash
(n=12), one patient presented with stomatitis (grade 1).
The use of dexamethasone mouthwash 0.1 mg/mL was

associated with a statistically significant decrease in the inci-
dence of stomatitis (c2 <0.05). No adverse effects associated
with the oral solution were detected.
Conclusion and relevance Prophylactic use of dexamethasone
mouthwash reduced the incidence and severity of stomatitis in
patients receiving everolimus–exemestane.
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Background and importance Oral anticancer therapy has advan-
tages over intravenous chemotherapy, such as greater comfort
for patients. However, the use of combination therapies or
administration of concomitant medications to treat patients
with comorbidities may increase the risk of drug interactions.
Aim and objectives To determine the prevalence, level of risk
and type of potential drug–drug interactions in oncological
outpatients treated with oral anticancer therapy.
Material and methods This was a retrospective observational
study of 10 months’ duration (January 2019–October 2019).
All patients who collected their oral anticancer drugs in the
pharmacy service of a third level university hospital during
the study period were included. Sociodemographic variables
and active prescriptions in the last dispensing period were col-
lected in the Abucasis programme. For the interaction analysis,
the Lexicomp database was used, and interactions were classi-
fied as C (monitor therapy), D (consider therapy modification)
or X (avoid combination).
Results In our study, 240 patients were included (53%
women, mean age 63 years); 92.9% of patients were receiving
treatment with one or more concomitant drugs in addition to
cancer treatment. In 68% of these patients at least one poten-
tial drug–drug interaction was detected. Of the 657 interac-
tions detected, in 128 (19.3%) a chemotherapeutic agent was
involved: 63.3% classified as level C, 22.6% as level D and
14.1% as level X. In 72.7% of cases it was a pharmacokinetic

interaction, which mainly affected absorption by modification
of gastric pH or cytochrome P 450 enzymes, and in 27.3%
there was a pharmacodynamic interaction, mainly additive
effects of toxicity (such as an increased risk of myelosuppres-
sion or QTc prolongation). Corticosteroids, proton pump
inhibitors, allopurinol, antiplatelets and oral anticoagulants
were the drugs involved in the interactions classified as level
X.
Conclusion and relevance The prevalence of potential drug–
drug interactions in our patients was high, highlighting a high
proportion of risk of level X interactions. Pharmacological
interactions involved commonly used drugs in patients, which
may compromise the efficacy of anticancer therapy and expose
the patient to higher toxicity. After the study, the level X
interactions were reported to the responsible physician.
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Background and importance Numerous randomised controlled
trials (RCT) have been conducted over recent decades to iden-
tify the optimal therapeutic option for patients with advanced
non-small cell lung cancer (NSCLC). However, only modest
clinical benefits have been achieved.
Aim and objectives To analyse primary efficacy outcomes
reported and the design of phase III RCT of advanced
NSCLC published in 2018.
Material and methods A structured search using MEDLINE
and EMBASE was conducted for phase III RCT reported in
2018 for treating advanced NSCLC. Any English written study
comparing at least two systemic agents was included. Selected
trials were scrutinised to identify potential duplications. The
following information was recorded: sample size, treatment
line, pharmacological agents, intention to treat (ITT) analysis,
ESMO magnitude of clinical benefit scale (MCBS) V1.1, and
assessment of quality of life (QoL) and primary efficacy out-
comes (overall survival (OS) or progression free survival
(PFS)), along with the investigators’ conclusions on the experi-
mental arm (positive or negative result).
Results Fourteen studies were selected from 134 search results,
showing a median sample size of 464 patients (IQR 276–611).
Eight trials (57.1%) evaluated a firstline treatment for
advanced NSCLC. The pharmacological agents were distrib-
uted as follows: EGFR inhibitors (n=3); ALK inhibitors
(n=3); anti-PD-L1 (n=3); and other (n=5); 57% had already
been approved for treating advanced NSCLC. All RCT eval-
uated the efficacy outcomes in the ITT population. ESMO
MCBS estimation was applicable to 8 (57%) studies showing:
grade 4 (n=3: alectinib, crizotinib and osimertinib), grade 3
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(n=2: osimertinib and pembrolizumab based regimen) and
grade 2 (n=3: anlotinib, dulanermin based scheme and atezoli-
zumab based regimen). PFS was the primary outcome in 10/
14 (71.4%) RCT and the co-primary outcome with OS in 3
of these trials. OS was the primary outcome in 4/14 (28.6%)
RCT and QoL was assessed in 5/14 (35.7%) trials, with just
one trial reporting a significant improvement. Conclusions
were positive in 9/14 (64.3%) RCT.
Conclusion and relevance QoL, which has been found to be a
strong predictor of survival and toxicity outcomes, was eval-
uated in only 35.7% of the selected trials. It was also disturb-
ing that only 50% of the trials considered OS as the primary/
co-primary efficacy outcome. However, the results seemed to
be positive in 64.3% of trials.
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Background and importance Drug management of haematologi-
cal patients is complex because it integrates numerous agents
(antineoplastics, supportive care and medications for comorbid-
ities). In the ambulatory setting, the clinical pharmacist can
contribute to patient care through collaboration with a multi-
disciplinary team.
Aim and objectives The aim of the study was to document
and evaluate the interventions in haematology of clinical phar-
macists in patients treated with oral antineoplastics in an out-
patient setting.
Material and methods This was a prospective, descriptive,
observational study carried out from March 2018 to Septem-
ber 2019. Patients were scheduled for a pharmacist consulta-
tion where an interview was conducted. Comprehensive
medication (chemotherapy, supportive care and ambulatory
treatment) and electronic health record (EHR) reviews were
performed before the interview. The pharmacist identified
drug related problems (DRP) and negative outcomes associated
with the medications (NOAMs), defined according to the
Third Consensus of Granada. Subsequently, the pharmacists
made a report with the proposed pharmaceutical interventions
(IP) which were included in the patient‘s EHR The interven-
tion acceptance rate by haematologists was evaluated, as well
as whether the DRP had been solved.
Results All patients interviewed were included in the analysis
(n=78), and the majority of patients were diagnosed with
multiple myeloma, chronic lymphocytic leukaemia and chronic
myeloid leukaemia. The drugs involved most often in medica-
tion problems were lenalidomide and ibrutinib (as antineoplas-
tic therapy) and statins (as concomitant drugs). From 78
patients analysed, 65 (83.3%) presented some type of
NOAMs. The most frequent were related to safety (61.5%,
mostly quantitative safety), followed by necessity (34.5%) and
effectiveness (4.1%). Regarding DRP, 148 were identified; the
three most prevalent types were interaction (31%), insuffi-
ciently treated diagnosis/symptom (16%) and likelihood of

adverse effects (16%). There were 163 IPs performed within
this outpatient setting: dose/regimen adjustment was the main
intervention. Most (70%) interventions were accepted and
implemented by the haematologists and the DRP resolved.
Conclusion and relevance The outpatient pharmaceutical inter-
vention can resolve in a significant way both DRPs and
NOAMs in haematological patients, and thus help to improve
the quality of their pharmacological therapy. A pharmacist
report integrated into the EHR could contribute to facilitate
access to the intervention.
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Background and importance The therapeutic option in patients
with metastatic non-small cell lung cancer (mNSCLC) after
chemotherapy is based on the immune checkpoint inhibitors
(ICI).
Aim and objectives The aim of this study was to analyse the
effectiveness, safety and degree of compliance with criteria
established in our hospital for patients with mNSCLC under-
going secondline treatment with immunotherapy.
Material and methods A retrospective descriptive study includ-
ing patients with mNSCLC, receiving treatment with atezolizu-
mab, nivolumab or pembrolizumab, from 1 December 2013 to
2 October 2019 was conducted. The electronic prescription
programme in oncology and medical records were consulted.
Data collected for each patient were sex, age, smoking status,
performance status (PS), histology, actives brain metastases,
EGFR/ALK/ROS-1 mutations, PDL-1 expression, therapeutic
scheme and number of cycles received. Effectiveness was
assessed in terms of progression free survival (PFS) and overall
survival (OS), calculated by the Kaplan–Meier method.
Adverse reactions (AR) of grade �3 were collected for analysis
of safety. The conditions of use established were: PS=0–1 and
patients without active brain metastases or EGFR/ALK/ROS-1
mutations.
Results Forty patients, 85% men, were included, with an
average age of 70 (42–83) years, of whom 14 were current
smokers and 23 were former smokers. A total of 37 patients
presented at the beginning of treatment with PS £1. There
were 18 lung adenocarcinomas and 22 with a non-squamous
histology. No patient had active brain metastases at baseline
or EGFR/ALK/ROS-1 mutations. PDL-1 expression was �1
in 17 patients. The schemes, average numbers and range of
cycles were: atezolizumab 1200 mg every 3 weeks, 5 (1–14)
cycles; nivolumab 3 mg/kg every 2 weeks, 12 (1–44) cycles;
and pembrolizumab 2 mg/kg every 3 weeks, 6 (4–17) cycles.
Median PFS and OS were 5 months (95% CI 2.9–7.1) and
14 months (95% CI 8.3–19.7), respectively. AR grade �3
reports were: asthenia (29%), pneumonitis (29%), renal dis-
order (14%), hyperglycaemia (14%) and gastrointestinal
symptoms (14%). A total of 7.5% of patients did not comply
with the conditions of use established at the start of treat-
ment (PS �2).
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Conclusion and relevance ICI demonstrated a clinical benefit in
terms of PFS and OS. The most frequent grade �3 AR were
asthenia and pneumonitis. Our study suggested a high percent-
age of compliance with the criteria established.
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Background and importance Venetoclax and ibrutinib are rela-
tively new drugs and are currently elective treatments accord-
ing to the guidelines for patients diagnosed with high risk
chronic lymphocytic leukaemia (CLL).
Aim and objectives To conduct an indirect comparison of the
efficacy of venetoclax (12 cycles)+obinotuzumab (6 cycles)
compared with ibrutinib (until progression)+obinotuzumab (6
cycles) and its costs.
Material and methods The clinical trials CLL14 and ILUMI-
NATE were reviewed, and the main outcome and similarity of
the population (median age, percentage of high risk patients
according to the Binet or Rai classification and percentage of
patients with high risk cytogenetics) were evaluated.
An indirect comparison of median progression free survival

(PFS), PFS at 24 months, minimal residual disease (MRD) in
peripheral blood, overall survival (OS) and complete response
was conducted.
Lastly, the cost of both 12 and 24 months of treatment

were compared.

Conclusion and relevance
. Although in advance, populations could be comparable,
limitations such as time of treatment with chlorambucil exist
(6 months vs 12 months).

. No statistically significant differences were found between:

. o Median PFS and 24 month PFS: Beauchemin et al1

concluded that correlations between PFS and OS exist in
patients previously treated, but not in naïve patients.

. o MDR and CR: Langerat et al2 concluded that “MRD status
is associated with PFS and OS in CLL patients, and has the
potential to act as a surrogate marker”.

. Ibrutinib cost was superior after the first year of treatment.

. To conclude, it is necessary to obtain OS data to conduct an
indirect comparison of greater quality.

REFERENCES AND/OR ACKNOWLEDGEMENTS
1. DOI: 10.1182/blood-2018-03-839688
2. DOI: 10.3747/co.22.2119.

No conflict of interest.

4CPS-099 REAL WORLD EVIDENCE OF PEMBROLIZUMAB AS
MONOTHERAPY IN NON-SMALL CELL LUNG CANCER:
EFFECTIVENESS AND SAFETY STUDY

1R Tamayo Bermejo*, 2JC Del Río Valencia, 1B Mora Rodríguez, 1I Muñoz Castillo. 1Hospital
Regional Universitario De Málaga, Pharmacy, Málaga, Spain; 2Vithas Hospital Xanit
Internacional, Pharmacy, Málaga, Spain

10.1136/ejhpharm-2020-eahpconf.200

Background and importance In naive treated populations with
advanced non-small cell lung cancer (NSCLC), pembrolizumab
monotherapy is the recommended option for patients whose
tumours express PD-L1 with a tumour proportion score (TPS)
�50%. In a population previously treated with platinum based
chemotherapy double, pembrolizumab (PD-L1 1%) is a valid
option in those who have not been treated with firstline
immunotherapy.
Aim and objectives To analyse the effectiveness and safety of
patients with NSCLC treated with pembrolizumab in clinical
practice.
Material and methods This was a multicentre, observational,
retrospective study carried out between January 2017 and
June 2019. All patients with NSCLC undergoing treatment
with pembrolizumab as monotherapy were included. Patient
data were taken from the clinical records. Variables included
were age, sex, stage, line of treatment, dose administered and
functional status (PS) according to the ECOG scale. Efficacy
endpoints was progression free survival (PFS) assessed by
RECIST 1.1 criteria. Adverse events (AEs) were also assessed.
Analysis of PFS was performed using the Kaplan–Meier curve.
Results Thirty-eight patients were included with NSCLC:
81.58% were men, mean age was 62.34±11.68 years, 97.36%
(n=37) had ECOG PS 0–1 and 100% had NSCLC stage IV.
The percentage of patients who started pembrolizumab as

firstline therapy was 50% and their tumours expressed PD-L1
�50% TPS, 42.10% had pembrolizumab as secondline therapy
and 7.90% as thirdline therapy. The median administered dose
was 160 mg (108–200); 8 patients (21.05%) are still receiving
treatment. Causes of treatment suspension in the remaining
patients were disease progression (60.53%) or death (18.42%).

Results

CLL14 ILUMINATE

Venetoclax+obinotuzumab

vs

clorambucil+obinotuzumab

Ibrutinib+obinotuzumab

vs

clorambucilo+obinotuzumab

No of patients 432 1:1 229 1:1

Age (years) (median) 72 70

High risk (Binet/Rai) (%) 43 52

Patient with del p17 (%) 8 14

Patients with tp53 (%) 9.5 15.5

Unmutated IGHV (%) 60 757

Indirect comparison

PFS HR 0.66 (95% CI 0.36 to 1.22, p=0.18) ibrutinib favoured

PFS at 24 months RR 0.64 (95% CI 0.32 to 1.08, p=0.09) ibrutinib favoured

MRD peripheral blood RR 1.41 (95% CI 0.85 to 2.32, p=0.18) venetoclax favoured

CR RR 0.85 (95% CI 0.39 to 1.86, p=0.69) venetoclax favoured

Cost

Venetoclax+obinotuzumab Ibrutinib+obinotuzumab

12 months (C¼ ) 76 374 76 786

24 months (C¼ ) 76 374 127 891

Abstracts

EJHP 2020;27(Suppl 1):A1–A232 A93



Median PFS of patients who started pembrolizumab as firstline
therapy was 10 months (95% CI 7.1–12.92); in those treated
as secondline and thirdline, median PFS was 4.2 months (95%
CI 3.12–5.27).
AEs included asthenia grades 1–2 in 15.79%, arthralgia

grades 1–2 in 13.16%, dermatitis in 7.89%, diarrhoea in
7.89%, hypothyroidism in 5.26%, pneumonitis in 5.26%,
vomiting in 5.26%, anorexia in 5.26%, constipation in 5.26%
and myalgia in 2.63%.
Conclusion and relevance Median PFS in our study was similar
to the results of Keynote-024 (pembrolizumab as firstline
treatment) 10 versus 10.3 months and Keynote-010 (pembroli-
zumab in previously treated patients) 4.2 versus 3.9 months.
Pembrolizumab was safe and well tolerated; the safety profile
was similar to that described in clinical trials.
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Background and importance Chemotherapy dosing for obese
patients (body mass index (BMI) �30 kg/m2) remains unde-
fined. Most recent publications discourage arbitrary dose
reductions that can compromise efficacy. However, because of
the dose dependent cardiotoxicity of anthracyclines and also
the inherent obesity related cardiovascular risk factors, it is
advisable to review the evidence available on toxicity in this
population.
Aim and objectives To define the most adequate dose strategy
for anthracyclines in obese adult patients based on efficacy
and toxicity results and/or pharmacokinetic data.
Material and methods We conducted a systematic review in
Pubmed, Scopus and Web of Science using predefined key-
words ((obese or obesity) and (daunorubicin or doxorubicin or
epirubicin or idarubicin)). We excluded paediatric and non-
English papers. Moreover, we looked at studies with relevant
information about safety and efficacy.
Results Ten articles on doxorubicin, 4 on epirubicin, 2 on
idarubicin and 1 on daunorubicin were included. Doxorubicin
pharmacokinetics was evaluated in two articles: clearance was
reduced and area under the curve was increased in obese
patients but there were no statistically significant differences
(SSD). Regarding efficacy, obese patients had better response
ratios with no dose reduction with daunorubicin and idarubi-
cin, but the difference was not significant. Epirubicin showed
a better response when the full dose was used in neoadjuvant
chemotherapy but there was no difference in progression free
(PFS) or overall (OS) survival. One article reported worse
pathological complete response, PFS and OS when the dose
was reduced in obese breast cancer patients. Another article
did not show SSD in recurrence risk and mortality when
using a full dose, except if BMI �35 kg/m² when mortality
was higher (p<0.05). Two articles found worse PFS in obese
versus non-obese patients when receiving the full dose.
Regarding safety, we found three articles that showed more

toxicity but without SSD. One meta-analysis reported an
increase in cardiovascular risk with increasing BMI but could
not establish if it was due to the use of full doses or obesity
itself.
Conclusion and relevance The literature regarding safety and
efficacy is not consistent. As there are better responses with
full dose anthracyclines and toxicity can be monitored, dose
reduction in obese patients is not recommended. However,
the presence of other comorbidities may be a reason for dose
reduction.
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Background and importance Colorectal cancer represents a
major health problem in developed countries. Median age at
diagnosis is about 70 years. This creates new challenges in
antineoplastic treatment, taking into consideration the charac-
teristics of this group of patients: functional alterations that
increase the toxicity of drugs, high comorbidity and polyphar-
macy. Trifluridine–tipiracil is an oral antineoplastic agent con-
sisting of trifluridine and tipiracil. Tipiracil blocks the
degradation of trifluridine by thymidine phosphorylase, which
improves the bioavailability of trifluridine and allows for oral
administration. A phase III study comparing trifluridine–tipira-
cil versus placebo in patients with metastatic colorectal cancer
(mCRC) refractory to or intolerant t standard therapy
(n=800) showed a modest benefit in overall survival and pro-
gression free survival compared with placebo.
Aim and objectives To assess the efficacy and safety of trifluri-
dine–tipiracil in a cohort of 49 patients with mCRC treated
in our institution.
Material and methods This was an observational retrospective
study of patients treated with trifluridine–tipiracil as mono-
therapy from March 2018 to September 2019. The data col-
lected, obtained from the electronic medical records, were sex,
age, previous chemotherapy regimens, treatment duration and
reason for discontinuation, adverse events and follow-up data.
Results Forty-nine patients, 33 men (67%), with a median age
of 64 years (41–84), were treated with trifluridine–tipiracil
monotherapy. The median number of previously administered
chemotherapy regimens was 2, while trifluridine and tipiracil
was administered for a median of 3 cycles. At evaluation after
3 cycles, 53% of patients showed progression of disease, 8%
mixed response of metastatic site, 2% partial response and
4% stable disease. For 32% of patients the response was not
evaluated due to early progression of disease or patients lost
to follow-up. Twenty-four patients (49%) underwent subse-
quent therapies after treatment with trifluridine–tipiracil,
mainly with raltitrexed (12 patients/50%), regorafenib and
mitomycin C (3 patients/12%). Adverse events occurred in 23
patients (47%): haematological events (n=14, 47%), asthenia
(n=7, 30%), dyspnoea (n=2, 9%) and hyperbilirubinaemia
(n=1, 4%).
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Conclusion and relevance Our data confirmed the modest ben-
efits for highly pretreated patients, consistent with previously
published clinical trials.
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Background and importance Palbociclib was approved by the
EMA for the treatment of hormone receptor positive, human
epidermal growth factor receptor 2 (HER2) negative locally
advanced or metastatic breast cancer in combination with an
aromatase inhibitor or fulvestrant.
Aim and objectives To study the adverse events (AEs) and their
impact on dosing and cycle delays in patients treated with pal-
bociclib. To characterise the safety of palbociclib in clinical
practice.
Material and methods This was a retrospective observational
study (March 2018–July 2019). Patient demographics, clinical
and treatment related data and AEs were analysed. Toxicity
was classified by common terminology criteria for adverse
events.
Results A total of 41 women were included, mean age was 59
(37–78) years and mean number of cycles received was 8.5
(1–18). Thirty-seven patients (90%) presented with AEs. The
most common AEs were haematological (68%): neutropenia
(58.5%), leucopenia (12%), anaemia (7%) and thrombocytope-
nia (5%). Among the non-haematological AEs, general disor-
ders (asthenia, fatigue) were the most common (51%)
followed by gastrointestinal events (34%), skin and subcutane-
ous tissue disorders (15%), musculoskeletal and connective tis-
sue disorders (10%), metabolism and nutrition disorders (5%),
and hepatobiliary disorders (5%).
In response to treatment related AEs, 17 patients (41%)

required dose reduction. In 13 cases (32%) the cause of the
modification was neutropenia; other causes were anaemia,
fatigue, cholelithiasis and pruritus. Five patients required a sec-
ond dose reduction and the reasons were the same (4 because
of neutropenia and 1 because of fatigue). The mean interval
between reductions was 5 cycles (3–10) and currently all are
continuing treatment with palbociclib.
As a result of the AEs, 27 patients (67.5%) have required

cycle delays. The main cause was neutropenia (50%), followed
by anaemia (5%) and fatigue (5%). Other causes were leuco-
penia, thrombocytopenia, diarrhoea, pruritus and non-treat-
ment reasons.
Ten patients discontinued treatment (24%), 9 due to disease

progression and the 1 left because of hypertransaminasaemia
produced after the first cycle which triggered early suspension.
Conclusion and relevance Due to proper management of toxic-
ities, the majority of patients did not need to discontinue

treatment and palbociclib may be an option in these patients.
However, some patients presented AEs which led to delays in
the cycles and dose modifications.
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Background and importance Evidence for a pharmacist role in
the screening of MetS has been shown to be effective in at
risk populations.1 Despite migrants being an at risk group for
the development of MetS, no literature has described screen-
ing of migrants by pharmacists.
Aim and objectives To identify the impact of the pharmacist
role in screening migrants on arrival in a Middle Eastern
country and following 24 months of residency in the Middle
East.
Material and methods This was a prospective longitudinal
observational study. Migrants aged 18–65 years were informed
about the research and consented to participate by pharma-
cists. Baseline screening for MetS risk factors was conducted.
Parameters included glycated haemoglobin (HbA1c), triglycer-
ides (TG), high density lipoprotein cholesterol (HDL-C), blood
pressure (BP) and waist circumference (WC). All migrants
with identified metabolic abnormalities at this screening stage
were referred to physicians by the pharmacist for further man-
agement. Migrants with normal metabolic parameters at base-
line were invited to be re-screened by pharmacists. This will
allow identification of an increase if any incidence of MetS
and will allow for earlier intervention and management.
Results Of the 1379 identified migrants, 460 consented to par-
ticipate; 70% were men and 82.2% (378) were Asians. Phar-
macist led screening revealed 13.9% (64) with abnormal BP,
6.7% (31) with pre-diabetes, 21.4% (91) with elevated TG,
25% (115) with low HDL–C, 47% (219) with high WC and
16% (75) were found to have MetS and referred to the
physician for follow-up. These participants were consequently
identified as at risk for development of MetS at a much ear-
lier stage. A total of 199 migrants with normal metabolic
parameters will be followed-up following 24 months of resi-
dency in the Middle East. Throughout the study, migrants
with metabolic abnormalities were referred by pharmacists to
physicians for further management.
Conclusion and relevance The study indicates that pharmacist
screening is effective for early identification and potential
early management of MetS in this migrant population.
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Background and importance Abiraterone is used in combina-
tion with prednisone, is metabolised by the liver (CYP3A4)
and is an enzyme inhibitor (CYP2D6/CYP2C8). Enzalutamide
is metabolised by the liver (CYP2C8/CYP3A4) and is a potent
enzyme inducer (CYP3A4/CYP2B6/CYP2C9/CYP2C19). Both
are used to treat castrate metastatic prostate cancer (CMPC).
Aim and objectives To analyse switching between two antian-
drogenic drugs, abiraterone and enzalutamide, in patients with
CMPC.
Material and methods This was an observational, retrospective,
descriptive, unicentre study. The study included 127 patients
with CMPC who began treatment with abiraterone or enzalu-
tamide from January 2015 to March 2019. Clinical data from
an outpatient pharmacy database and from the medical history
were analysed. Reasons to switch were classified as safety,
pharmacological interactions and galenic advantages.
Results A total of 127 patients were analysed: 50 began treat-
ment with abiraterone and 77 with enzalutamide. Four of the
50 patients who started with abiraterone switched to enzaluta-
mide (8%) for safety reasons (100%, n=4) because of side
effects: digestive intolerance and diarrhoea (50%, n=2),
oedema (25%, n=1) and uncontrolled diabetes (25%, n=1).
The last case was probably due to prednisone.
Ten of the 77 patients who started treatment with enzaluta-

mide switched to abiraterone (13%) for safety reasons in six
patients (60%) because of side effects: memory loss and dis-
orientation (20%, n=2), asthenia (10%, n=1), depression and
anxiety (10%, n=1), hypertension (10%, n=1) and parkinson-
ism (10%, n=1). In three patients (30%) switching was due
to drug interactions, which modified the efficacy and safety of
enzalutamide and the other drug involved. Four drugs were
involved, 2 (50%) were antihypertensives (manidipine and
verapamil) and 2 (50%) were anticoagulants (rivaroxaban and
acenocoumarol). In one patient (10%), switching was due to
the galenic advantage of the smaller number and size of abira-
terone tablets compared with enzalutamide capsules because of
difficulty in swallowing in a case of oesophageal neoplasm.
Conclusion and relevance Switching between abiraterone and
enzalutamide in our patients was mostly for safety reasons.
Some side effects of the treatment with abiraterone and pre-
dnisone may have a steroidal origin. Enzalutamide is involved
in pharmacokinetic and pharmacodynamic interactions with
clinical relevance, so this is an important reason to switch.
The smaller number and size of tablets could be a galenic
advantage.
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Background and importance Rabbit antithymocyte immunoglo-
bulin (ATG) is used to prevent or treat graft versus host dis-
ease (GVHD). There have been few studies on tolerance to
administration of ATG in paediatric patients. It is related to
immunomodulatory manifestations that cause an inflammatory
response capable of triggering clinical and analytic manifesta-
tions similar to those of an infection, resulting in the adminis-
tration of antibiotic in most patients.
Aim and objectives To describe the tolerance to administration
of ATG in paediatric patients who underwent bone marrow
transplantation (BMT) and to analyse its relationship with
clinical and analytic manifestations similar to an infection.
Material and methods This was an observational retrospective
study involving paediatric patients with BMT that received
ATG (December 2010–February 2019). Variables collected
were demographics (age/sex), BMT related variables (pathology,
sources of haematopoietic stem cells (HSC), donor type), clini-
cal symptoms (fever (secondary to ATG if 0–72 hours post-
infusion), temperature), treatment (dose, premedication, side
effects), analytics (maximum procalcitonin (PCT) and C reac-
tive protein (CRP), liver and kidney function markers) and
blood cultures. Variables were obtained from electronic/paper
medical records and the oncohaematologic electronic prescrib-
ing programme.
Results Fifty-six patients were enrolled, 55.35% (31) men,
with a median age of 7 years, and 92.8% (52) received ATG
as prophylaxis and 7.2% (4) as refractory treatment of
GVHD. The doses recorded were 1.25–2.5 mg/kg, with 2 mg/
kg the most common dose (85.7%; 48) over 3 days (2 days
if haploidentical BMT). All patients received premedication,
full dose and no reduction in the rate of administration or
discontinuation. The most frequent underlying diseases were
oncological, mainly acute lymphoblastic leukaemia (57.1%;
32), and haematological (9 patients), mainly medullary aplasia
(33.3%; 3). The main source of HSC was peripheral blood
(50%; 28) and donor type was mismatched unrelated donor
(39.28%; 22).
In 73.2% (41) of patients, fever (38.5°C±0.5) appeared

11.28 hours after the start of infusion and lasted 1.77±0.84
days; 82.9% (34) of these patients received broad spectrum
antibiotic treatment (mostly cefepime, amikacin, teicoplanin)
over 7.61±3.79 days, with positive blood culture in 7.3% (3).
Markers of infection were altered in most patients, with aver-
age values for CRP of 97.55±59.45 mg/dL and PCT of 35.57
±28.55 ng/dL.
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Other side effects were hypertransaminasaemia (33.92%;
19), hyperbilirubinaemia (5.36%; 3), anaphylaxis (5.36%),
capillary permeability syndrome (5.36%), alteration of renal
function (1.78%; 1) and rash (1.78%).
Conclusion and relevance ATG treatment in paediatric patients
was associated with mild side effects. ATG triggered analytical
and clinically altered parameters that simulated infection and
hence empirical antibiotherapy was initiated which could be
stopped precociously in the event of toxic fever by ATG.
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Background and importance Ocrelizumab is the first drug
approved in Europe for the treatment of primary progressive
multiple sclerosis (PPMS). It is an anti-CD20 monoclonal anti-
body whose use has also been authorised in early forms of
PPMS and recurrent forms of MS.
Aim and objectives To evaluate the prescription of ocrelizumab
and to describe its safe drug administration.
Material and methods This was a retrospective observational
study of patients treated with ocrelizumab from May 2018
to March 2019. All patients who received the two initial
300 mg infusions of ocrelizumab were included. Age, sex
and the variant of the disease were collected. The number of
administrations of ocrelizumab and the previous use of other
anti-CD20 drugs or disease modifying drugs (DMDs) were
analysed. Safe drug administration was evaluated as the pres-
ence of adverse reactions during infusion or treatment
according to the common terminology criteria for adverse
events V.5.0.
Results Twenty-seven patients were treated, 15 men (55.6%),
with an average age of 49±9.2 years. Nineteen patients
were diagnosed with PPMS (70.4%), three with relapsing–
remitting MS (22.2%) and two with secondary progressive
MS (7.4%). Twenty patients were previously treated
(74.1%): 14 were treated with one drug (51.9%), 5 with
two drugs (18.5%) and 1 had received three different drugs
previously (3.7%). One patient had previously been treated
with an anti-CD20 drug (6.7%). Ocrelizumab was adminis-
tered 67 times. Fourteen patients completed three adminis-
trations (51.9%). In terms of safety, nine reactions
developed after infusion (13.3%): four were pruritus grade
1 (6.0%), two were palate irritation grade 1 (2.9%), two
hypertensive episodes (2.9%) and one chest rash. In the
first week after administration, three patients needed medi-
cal assistance due to gastrointestinal disorders, one episode
of joint swelling and fever, and an influenza infection. One
patient needed to be hospitalised 3 weeks after the second
administration due to pericarditis.
Conclusion and relevance Ocrelizumab was used most com-
monly in PPMS, with the majority of patients been treated

with DMDs. Although infusional reactions appeared frequently,
the incidence was less than that described in the pivotal trials.
However, more experience is needed to determine the possible
complications of its administration.
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Background and importance Dosing optimisation means thera-
peutic benefit with the lowest possible dose for each patient,
improving patient adherence and reducing adverse effects.
Aim and objectives To determine the impact of an implanta-
tion tool in the electronic medical history (ECHR) for rheu-
matology patients being treated with biologic drugs with or
without optimisation.
Material and methods The multidisciplinary team defined opti-
misation strategies based on dose reduction or dosing interval.
The tool was designed to be incorporated as an alert in the
ECHR (Selene): ‘B’ for patients with biologic drugs (etaner-
cept, infliximab, adalimumab, certolizumab, golimumab, tocili-
zumab, abatacept, secukinumab, baricitinib, tofacitinib,
ustekinumab) and ‘BO’ for patients with optimised biological
drugs. Eight months post-implementation, the impact of these
tools on optimisation of treatments was assessed.
Results At the beginning of the study, the ‘B’ alert was
included in the ECHR of 236 patients and 8 months later the
‘B’ alert was visible in 279 patients, an increase of 18%. The
distribution of the drugs at the beginning and post-interven-
tion were: etanercept (23% vs 22%), adalimumab (19% vs
21%), golimumab (14% vs 14%), certolizumab (13% vs 13%),
secukinumab (9% vs 12%), infliximab (8% vs 6%), abatacept
(6% vs 6%), tocilizumab (4% vs 4%), baricitinib (3% vs 2%)
and tofacitinib (2% vs 3%).
For the ‘BO’ alert, at the beginning of the study it was

included in 63 patients and in 91 patients at the end of the
study, an increase of 44%. A total of 44% of patients were
diagnosed with ankylosing spondylitis, 42% with rheumatoid
arthritis and 14% with psoriatic arthritis. Drugs that were
optimised were: adalimumab (54% vs 45%), infliximab (22%
vs 14%), etanercept (21% vs 21%), certolizumab (2% vs 7%)
and golimumab (3% vs 4%). This time, also optimised were:
tocilizumab (3%), abatacept (1%), secukinumab (1%), tofaciti-
nib (2%) and ustekinumab (1%). In 88% optimisation was
performed by spacing of the dosing interval and in 12% by
dose reduction.
Conclusion and relevance This tool has been shown to be
effective in monitoring patients receiving treatment with bio-
logic drugs and it has had a high impact on optimising these
treatments.
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4CPS-108 A REVIEW OF INFLIXIMAB BIOSIMILAR TO
BIOSIMILAR SWITCH: REMSIMA TO FLIXABI
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London, UK
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Background and importance In 2016, the local commissioning
group and the gastroenterology directorate at a large acute
teaching hospital switched all patients with inflammatory
bowel disease (IBD) from the infliximab originator Remicade
to the biosimilar Remsima. The success of this switch along
with the emergence of more infliximab biosimilars with a
license was an incentive for a biosimilar to biosimilar switch
to be considered.
Aim and objectives
. The aim of this work was to assess the impact of a biosimilar
to biosimilar switch in a large IBD unit.

. All IBD patients to switch from biosimilar Remsima to
biosimilar Flixabi by August 2019.

. To obtain feedback from patients on the switch process using
a patient survey.

. To assess the safety of the switch and to record if any adverse
effects were experienced.

Material and methods A letter explaining the switch along
with a frequently asked question document was sent to each
patient prescribed Remsima for the treatment of IBD. Data
were collected for each patient included: current infliximab
dose (mg/kg), frequency of infusions (Q), patient weight
(kg), calculated dose (mg), number of 100 mg vials per
dose, cost per dose per patient for Remsima and Flixabi,
predicted saving and whether this was the patients first or
second switch.
Results
. All IBD patients (100%, n=227) switched from biosimilar
Remsima to biosimilar Flixabi.

. To date, 5.4% (n=2) of patients have reported adverse events
through the survey.

. A total of 86% (n=32) of patients would still like to be
informed in writing about similar switches in the future.

Conclusion and relevance The objective to switch IBD patients
to Flixabi was achieved ahead of time and without any
resistance from patients. Overall, the switch was well
received, patients were satisfied with the process and 99.2%
of patients did not report any adverse events. The two
reports of adverse effects were attributable to changes in the
rate of administration rather than the drug. This study is
ongoing and aims to address the concerns of multiple
switches on immunogenicity and drug resistance by checking
trough drug levels, antibodies, disease scores and C reactive
protein pre and post switch. The data collected to date anec-
dotally showed that there was no negative clinical impact of
multiple switches.
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Background and importance Currently, several disease modify-
ing drugs are approved for multiple sclerosis (MS). IFNb-1b,
IFNb-1a, pegIFNb-1a, glatiramer acetate, teriflunomide and
dimethylfumarate are indicated for firstline therapy. Secondline
treatment includes natalizumab, fingolimod, alemtuzumab, cla-
dribine and ocrelizumab. When disease progresses, modifica-
tions between firstline drugs or switch to a secondline drug
are proposed. It is essential to know their efficacy and secur-
ity profiles in order to decide which is the best option for
each patient.
Aim and objectives The main aim was to assess the reasons
for changes in disease modifying drugs in MS patients in rou-
tine clinical practice.
Material and methods We included patients with MS who
changed their treatment between 23 May 2018 and 26 March
2019. The collected data were duration of initial therapy, dis-
ease modifying drugs before and after the modification and
reasons for treatment modification.
Results Forty-two patients had treatment modification during
the study period, 26 (62%) were women and mean age was
47 (SD 9.3) years. Twenty-four patients (57%) had received
one previous treatment, 10 (24%) two previous treatments
and 8 (19%) three or more previous treatments. Median dura-
tion of previous treatment was 44 months (range 3–282). Pre-
vious treatment was a firstline drug in 34 patients (81%) and
modified treatment was a firstline drug in 24 (57%). The
main drugs used before the modification were IFNb-1a (21%)
and teriflunomide (21%), and after the modification dimethyl-
fumarate (38%) and natalizumab (24%). The reasons for treat-
ment change were suboptimal response (24 patients; 57%),
treatment intolerance (12 patients; 29%) and JC virus activa-
tion with progressive multifocal leucoencephalopathy risk (6
patients; 14%). Among patients with suboptimal response to
treatment, 12 (50%) were treated with IFN and 8 (33%) with
teriflunomide or dimethylfumarate. Most remarkable reasons
for treatment intolerance were IFN related flu-like symptoms.
Conclusion and relevance
. Suboptimal response was the main reason for change in
disease modifying treatment in MS patients in routine clinical
practice. We must consider that these patients have a high
relapse risk and accumulate their impairment.

. Most patients were treated with firstline drugs before and
after the modification. Secondline drugs are more effective
but, due to the higher risk of adverse events, are restricted to
patients who cannot receive any firstline drug.
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Background and importance Vedolizumab (VDZ) is an alterna-
tive in patients with inflammatory bowel disease (IBD) who
have an inadequate response or loss of response to previous
treatment with tumour necrosis factor-alpha (TNFa) antago-
nists. Therapeutic drug monitoring (TDM) has allowed optimi-
sation of anti-TNFa therapy but its implications for VDZ are
less well known.
Aim and objectives To evaluate the prescribing patterns, effec-
tiveness and VDZ serum levels in clinical practice.
Material and methods This was a retrospective observational
study. Inclusion criteria were age �18 years and IBD (ulcera-
tive colitis (UC) or Crohn’s disease (CD)) treated with VDZ
after anti-TNFa. The study was conducted from October 2015
to April 2019. The following variables were recorded: gender,
age, weight, diagnosis, concomitant immunosuppressive treat-
ment, dose and pattern of VDZ, duration of treatment, trough
VDZ concentrations and anti-VDZ antibodies (AVA), concen-
tration of C reactive protein (CRP) and faecal calprotectin
(FC). Treatment effectiveness was assessed as follows: Mayo
score (MS) and Harvey–Bradshaw index (HBI) scores in UC
and CD, respectively. Clinical remission (CR) was considered
if MS £2 or HBS £4. Data were collected from the patient
clinical records. VDZ levels were determined by enzyme
immunoassay.
Results Twenty-five patients (52% men) were included. Median
age and median weight were 42 years (range 22–75) and 75
kg (95% CI 67–82), respectively. The diagnosis in 52% (n=13)
was UC and in 44% (n=11) CD. At least one immunosuppres-
sant was associated with the initial treatment with VDZ in
60% of patients. Median duration of treatment with VDZ was
79 weeks (95% CI 59–99). In 10 patients the treatment was
suspended, mainly because of secondary therapy failure. The
maintenance schedule was intensified, increasing to 300 mg/4
weeks in 7 patients (28%); 36% (n=9) of patients needed an
extra dose on week 10. A total of 50% and 67% evaluable
patients achieved CR in UC and CD, respectively. Median
trough concentration in the induction phase was 45.3 (95% CI
31.0–60.0) mg/mL (6 patients) and during the maintenance
phase 25.7 (range 6.40–105) mg/mL. In patients with CRP £5
mg/mL, VDZ concentration was higher (mean 34.3 mg/mL) than
in patients with CRP >5 mg/mL (mean 21.1 mg/mL). AVA were
not detected in any patient. Patients reduced CRP and FC con-
centrations by an average of 1.9 mg/mL and 1454 mg/g, respec-
tively, during treatment.
Conclusion and relevance Observed CR rates were modest and
nearly a third of patients required intensification of treatment
despite not identifying the presence of AVA. Therefore, VDZ
TDM can be a useful tool for the physician in the decision
making process.
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Background and importance Rheumatoid arthritis (RA), psori-
atic arthritis (AP) and ankylosing spondylitis (AS) have a con-
siderable impact on healthcare budgets.
Aim and objectives The aim of this study was to determine
the persistence, clinical and economic impact of the use of
Inflectra in RA, AP and AS naïve and Remicade switched
patients.
Material and methods This was an observational, retrospec-
tive cohort study of patients treated with Inflectra for more
than 6 months, between June 2015 and September 2019.
We collected age, sex, indication and persistence of Inflectra
naïve and switched patients. Safety was also assessed. We
determined the real cost of Inflectra treatment for each
patient from individualised intravenous administration, and
correlated dates during the study period were collected
from DISPENSA (Oncopharm). We simulated the real cost
for these patients if they received Remicade. Cost savings
were calculated using official Spanish prices for Inflectra
and Remicade.
Results From June 2015 to September 2019, 62 patients (38
women; aged 52±20 years; weight 75±27 kg), 31 with AS,
18 with RA and 13 with AP were treated; 33 (53%) were
naïve patients (15 AS, 13 RA, 5 AP) and 29 (47%) were
Remicade pretreated patients (16 AS, 5 RA, 8 AP). By Sep-
tember 2019, 33 (54%) patients continued on Inflectra
treatment (11 naïve patients and 22 Remicade pretreated
patients) in clinical remission (DAS 28 <2.6 or BASDAI
<2). Twenty-nine patients discontinued therapy: 24 due to
relapse of their rheumatology condition and 5 patients due
to adverse reactions. All patients receiving Inflectra pre-
sented persistence at 24.4±7.4 months (AS 22.7±3.7, RA
19.2±5.4, AP 31.7±6.7). Persistence in naïve patients was
19.1±4.4 months (AS 19.1±4.7, RA 13.8±3.2, AP 24.5
±10.4) and in Remicade pretreated patients 29.7±5.8
months (AS 26.5±6.5, RA 24.6±7.2, AP 37.9±8.1). Total
associated costs of Inflectra treatment during the observa-
tion period were 901 840C¼ . If these patients had been
treated with Remicade, the total cost of therapy would have
been 1 099 803C¼ . Implementation of this procedure saved
197 964C¼ over 5 years.
Conclusion and relevance Inflectra produced cost savings
when used in anti-TNFa drug naïve and anti-TNFa pre-
treated patients. At a time when therapy cost is an unavoid-
able component of healthcare treatment decisions, Inflectra
could be a cost effective option for patients with RA, AP
and AS.
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4CPS-112 ADHERENCE TO ADALIMUMAB, GOLIMUMAB AND
USTEKINUMAB THERAPY IN INFLAMMATORY BOWEL
DISEASE
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Lebrero, D Tejada Marín, J Elizondo Armendáriz, M Sarobe Carricas. Complejo Hospitalario
De Navarra, Pharmacy Department, Pamplona, Spain
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Background and importance Inflammatory bowel disease (IBD)
is a group of chronic relapsing diseases. In the past 10 years,
biologic agents such as adalimumab, golimumab and ustekinu-
mab have meant a great change in their therapy. Correct
adherence plays a critical role in achieving therapeutic
effectiveness.
Aim and objectives To evaluate therapeutic adherence of
patients that were dispensed adalimumab, golimumab and uste-
kinumab at the pharmacy department of a tertiary level
hospital.
Material and methods An observational transversal study
included patients who received treatment with adalimumab,
golimumab or ustekinumab for at least 4 months, from Janu-
ary to June 2019. Variables recorded were age, sex, previous
biologicals and adherence rate (%) provided by the electronic
pharmacy programme. The Morisky–Green questionnaire was
applied in patients who had a value £85%. The SPSS pro-
gramme (V.25.0) was used for data analysis. The study was
approved by a university ethics committee.
Results A total of 178 patients were included in the study,
60.1% (107) men, with a mean age of 46.08 (±14.96) years:
30.9% (55) were previously treated with other biologic agents
and infliximab was used in 40 patients (22.5%). Average
adherence, according to the dispensation record, was 91.79
(±11.62)%. For adalimumab, adherence was 91.15%, for goli-
mumab, 91.74% and for ustekinumab, 95.05% (p=0.045).
Forty-five patients (25.28%) were classified as poorly adherent
(£85%). The Morisky–Green test was performed in 32
patients who signed the informed consent. Non-administration
on the indicated date (62.50%) and forgetting (28.10%) were
identified as the main reasons for lack of therapeutic compli-
ance according to the result of the Morisky–Green test, and
15 patients (46.9%) were classified as poorly adherent. Female
sex (OR=0.42; p=0.013) and length of treatment (p=0.002)
were associated with worse medication adherence.
Conclusion and relevance The percentage of adherence
obtained was high in the study population. A group of poorly
adherent patients were identified who could receive interven-
tions to improve their medication adherence. Statistical power
should be increased to improve the validity of the results.
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Background and importance Inotuzumab–ozogamicin is an anti-
body–drug conjugate composed of a recombinant humanised

IgG4 kappa CD22 directed monoclonal antibody that is cova-
lently linked to N-acetyl-gamma-calicheamicin dimethylhydra-
zide. It is indicated as monotherapy for the treatment of
adults with relapsed or refractory CD22 positive B cell precur-
sor acute lymphoblastic leukaemia (ALL).
Aim and objectives To describe a post-transplant relapsed adult
case with B precursor ALL in which inotuzumab was success-
fully used as a bridging therapy to perform a second haemato-
poietic stem cell transplantation (HSCT).
Material and methods This was an observational retrospective
study on the use of inotuzumab in a 32-year-old woman diag-
nosed with post-transplant relapsed B precursor ALL. The
study variable was minimal residual disease (MRD) response,
defined as MRD level <10-4 at the end of treatment and
complete remission. The data were obtained from the digital
clinical history.
Results Initially the patient was treated according to HR-ALL
PETHEMA-2011 <55 years protocol. The patient received
phase 1 induction, phase 2 induction and phase 1 consolida-
tion, achieving a negative MRD and complete remission. After
this treatment, the patient underwent HSCT without early or
late complications during follow-up. One year later, a bone
marrow aspirate was performed that showed relapse of her
leukaemia. The patient was started on treatment with donor
lymphocyte infusion achieving a partial response, which was
not maintained over time and the disease eventually pro-
gressed. Because this patient had a high level of expression of
CD-22 B lymphocytes and based on the results of the INO-
VATE phase III clinical trial, she was treated with two cycles
(28 day cycles) of inotuzumab. The drug was administered by
intravenous infusion for 1 hour. The doses were administered
on days 1, 8 and 15; the first dose was 0.8 mg/m2 and the
remaining doses were 0.5 mg/m2. The patient achieved nega-
tive MRD and complete remission after the first cycle, but
according to the summary of product characteristic, the
patient received two cycles without suffering from
hepatotoxicity.
Conclusion and relevance In this case of an adult patient with
high risk ALL who relapsed after allogeneic transplantation of
haematopoietic progenitors, the use of inotuzumab was found
to be safe and effective, achieving MRD and complete remis-
sion and therefore the initial goal of the study. Nevertheless,
more studies are needed to demonstrate its efficacy and safety
profile.
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Background and importance Patient beliefs about medication
tools can measure patient concerns and the necessity for dif-
ferent long term treatment options, and can be related to
adherence and quality of life (QoL).
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Aim and objectives To determine beliefs about medication and
QoL of patients with relapsing–remitting multiple sclerosis
(RRMS) receiving active treatment with natalizumab and to
analyse possible associations.
Material and methods This was a descriptive observational
study including patients diagnosed with RRMS on active treat-
ment with natalizumab. Variables collected from the clinical
records were age, sex, time since diagnosis, expanded disabil-
ity status scale (EDSS), adherence and duration of treatment.
Patients completed the validated beliefs about medicines ques-
tionnaire which evaluates perceptions of personal necessity for
medication and concerns about potential adverse effects (AE).
Each questionnaire contains five questions, with the total sum
scored of 5–25. The QoL was measured by the EuroQol-5D
scale which has five dimensions (mobility, self-care, usual activ-
ities, pain/discomfort and anxiety/depression) with values of 0–
1 and a visual analogue scale (VAS) with scores of 0–100
points. Patient consent was requested for participation. The
possible associations were analysed by multivariate analysis
with SPSS.
Results Fourteen patients (median age 40 years (IR 17–76),
78.6% women) were included. Median time from diagnosis
was 8.5 years (IR 3–37). Median duration of treatment was
37 months (range 1–69). Adherence was 98% (IR 88–100%).
Patients were classified into three groups according to EDSS:
group A, 0–3 (57.2%); group B, 3.5–5.5 (21.4%); and group
C, >6 (21.4%).
The average for concern was 11.3±4.5 and for necessity

16.8±4.0. The average QoL for EuroQol-5D was 0.59±0.28
and for VAS 63.2±9.5. In subgroup analysis, concern in
groups A and B (12.7±4.3 and 13.3±4.7) was higher than in
group C (6.5±0.7). Necessity followed the same distribution:
groups A and B (17.3±3.1 and 17.3±4.9) were higher than
group C (13.5±7.8). Multivariate analysis showed that patients
with longer treatments were less concerned about AE
(p<0.05). Significantly, patients with a higher EDSS had lower
EuroQol-5D and VAS scores: group A (0.72±0.23 and 71.1
±16.7), group B (0.37±0.2 and 46.7±5.8) and group C
(0.36±0.34 and 52.5±31.8) (p<0.05). Older patients with
longer time since diagnosis had lower QoL values (p<0.05).
Conclusion and relevance Most patients showed higher scores
for perception of necessity for treatment than concern about
the AE of natalizumab, which decreased with longer treat-
ment. Patient disability, age and time significantly decreased
QoL measures.
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Background and importance A limited number of studies have
related serum biological levels to clinical response in psoriasis.

Studies on the clinical relevance of therapeutic drug monitor-
ing for etanercept biosimilar (ETAb) are scarce.
Aim and objectives To analyse ETAb concentrations in patients
with moderate to severe plaque psoriasis.
Material and methods This was an observational retrospective
study of all psoriatic patients treated with ETAb (Erelzi) and
monitored in the pharmacy service from January 2018 to Sep-
tember 2019. The ethics committee approved this study.
Informed consent was obtained for all subjects before entry
into the study. Patients received ETAb 50 mg every week.
ETAb serum levels were assessed immediately prior to admin-
istration of drug (Ctrough). Concentrations were quantified by
capture ELISA immunoassay (Triturus analyser).
Data sources sex, age, weight, date of psoriasis diagnosis, pre-
vious treatment with biologic drugs, duration of ETAb treat-
ment, dosage/weight (mg/kg), concomitant treatment
(immunosuppressive drugs, oral corticosteroids, retinoids),
psoriasis area and severity index scale (PASI) before the start
of ETAb treatment (PASIb) and at blood extraction time
(PASIe), ETAb concentration and adverse events.
Patients were classified into two groups in accordance with

efficacy at the various blood assessment times: good respond-
ers (>PASI75) and non-responders (<PASI75).
Statistics descriptive analysis of variables (SPSS V.19.0), quanti-
tative variables (median (range)) and qualitative variables
(number (percentage)).
Results Ten patients (70.0% men, 28 blood samples) were
aged 48.5 (26.0–68.0) years and weighed 73 (64–112) kg.
Dosage/weight was 0.7 (0.5–0.8) mg/kg. Age at diagnosis was
25.5 (8.0–47.0) years and 100% were naive patients. Concom-
itant treatments were methotrexate (n=3) and ciclosporin
(n=1). PASIb was 9.0 (3.0–17.3) and PASIe 1.2 (0.0–14.8),
14/28 PASIe=0.0 and%PASI variation with respect to basal
value 92.3 (�82.7–100). Treatment time at blood extraction
was 3.9 (0.9–14.0) months. ETAb concentration was 2.7 (0.6–
4.8) mg/mL. Efficacy: 57.1% good responders and 42.9% non-
responders. There were no significant differences in demo-
graphic data between the patient response groups. There were
no significant differences with respect to ETAb levels: 2.7 mg/
mL (range 1.8–4.4) versus 2.6 mg/mL (range 0.6–4.8), respec-
tively (p>0.05). No adverse events were reported.
Conclusion and relevance Drug concentrations were detected in
all patients. No relationship was found between ETAb concen-
tration and clinical response (efficacy and toxicity). Further
research is needed to determine the clinical significance
between ETAb concentration and clinical response, and hence
the usefulness of therapeutic drug monitoring in psoriatic
patients.
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Background and importance Over the past 10 years, a pharma-
cotherapy revolution in the treatment of moderate to severe
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plaque psoriasis (MS-PP) has occurred. In our country, the
prescription of ustekinumab has increased greatly since its
approval in 2009. Therefore, it is now time to reflect on its
use and to assess the real world setting, before the arrival of
newly approved drugs.
Aim and objectives The primary end point was to assess drug
survival for ustekinumab for MS-PP treatment. The secondary
end point was to assess the effectiveness of ustekinumab for
MS-PP treatment.
Material and methods A retrospective observational study was
conducted. All patients who had started treatment with usteki-
numab for MS-PP from January 2009 to December 2017
were included. Data collected were demographics, line of bio-
logical treatment, dates for therapy start and discontinuation,
reason for discontinuation, intensification, optimisation, and
psoriasis area severity index (PASI) before starting ustekinumab
and at weeks 24, 52 and at the last evaluation available.
Drug survival was analysed using Kaplan–Meier plots and

effectiveness was evaluated by PASI50, 75, 90 and 100. Subse-
quently, data were analysed with SPSS21.
Results A total of 130 patients were included, 64.6% men,
with a mean age of 44.4 (11–83) years. Treatment line of
ustekinumab: firstline 65.4%, secondline 23.1%, third and
subsequent lines, 11.5%. Intensification and optimisation was
performed in 59.2% and 53.1%, respectively. Mean drug sur-
vival was 6.7 years (95% CI 6.06–7.42).
Effectiveness was calculated for 101 patients because of

lack of data. Mean PASI at the start was 11.3 (SD 6.8). At
week 24, the relation of PASI 50/75/90/100 achieved was
74.3%/67.3%/56.4%/45.5%, respectively (no data available for
11patients). At week 52, the relation of PASI 50/75/90/100
achieved was 90.0%/75.0%/62.5%/51.3%, respectively (no
data available for 21patients). At the end of the study, 84
patients continued treatment with ustekinumab and their mean
PASI at that time was 1.2 (SD 2.3). Reasons for discontinua-
tion were drug failure in 20.8%, no reason described in
7.7%, improvement in 3.1%, neoplasms in 2.3%, intolerance
in 0.8% and patient preference in 0.8%.
Conclusion and relevance The PHOENIX trials opened the
window to PASI90 and we have confirmed the effectiveness
of ustekinumab in real life. Furthermore, the results reported
here indicated that this effectiveness persisted for a long time,
as recently reported data by Salgüero-Fernandez. Therefore,
this fact should be an unbiased factor to consider before
changing psoriasis therapy to newer drugs based on our long
term data.
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4CPS-117 CASE REPORT: USEFULNESS OF THERAPEUTIC DRUG
MONITORING OF VEDOLIZUMAB IN MANAGING
ACUTE GRAFT VERSUS HOST DISEASE

1R Fernandez Caballero*, 1N Martin-Gutierrez, 1G Sanchez-Hernandez, 1S Jimenez-Cabrera,
2A Navarro-Bailón, 2B Rey-Búa, 1M Martin-Gil, 1D Peña-Lorenzo, 1L Pedraza-Nieto,
1MJ Otero-López. 1University Hospital of Salamanca, Pharmacy Service, Salamanca, Spain;
2University Hospital of Salamanca, Haematology Service, Salamanca, Spain

10.1136/ejhpharm-2020-eahpconf.218

Background and importance Acute graft versus host disease of
the gastrointestinal tract (aGVHD-GI) is one of the most

common complications in patients undergoing allogeneic hae-
matopoietic stem cell transplantation (HSCT).
Vedolizumab is proposed as a therapeutic alternative in

patients with aGVHD-GI resistant to multiple lines of
treatment.
Aim and objectives To describe the usefulness of therapeutic
drug monitoring (TDM) of vedolizumab to optimise treatment
in one patient with aGVHD-GI.
Material and methods A 42-year-old with acute lymphoblastic
B leukaemia admitted for allogeneic HSCT developed grade 4
aGVHD-GI. Vedolizumab was administered as sixthline treat-
ment after corticosteroid therapy, mesenchymal stem cells plus
mycophenolate mofetil, infliximab, and extracorporeal photo-
pheresis plus ruxolitinib.
Response was measured by clinical criteria (resolution of

diarrhoea), imaging tests (gastroscopy and colonoscopy) and
inflammatory biochemical markers (faecal calprotectin). Partial
response to treatment (PR) was defined as resolution of over-
all aGVHD in one or more organs without worsening of
others, and complete response (CR) as resolution of symptoms
in all organs.
Trough vedolizumab serum concentrations (VSC) were

determined by ELISA. Vedolizumab clearance (CL) and vol-
ume of distribution (Vd) were estimated using a Bayesian
population pharmacokinetic approach that incorporated a
validated population pharmacokinetic model in patients with
inflammatory bowel disease, due to the lack of population
data in aGVHD-GI. VSC >30 mg/mL in the induction phase
and >14 mg/mL in the maintenance phase were considered
therapeutic.
Results Vedolizumab 300 mg was administered as an intrave-
nous infusion during the induction phase at weeks 0, 1, 4
and 6, based on the estimated pharmacokinetic parameters
(CL=0.159 L/day; Vd=3.19 L). VSC measured at week 3 was
44 mg/mL. The patient presented a PR and initiated oral toler-
ance that week. He achieved CR of his grade 4 aGVHD in
week 6. The maintenance phase was initiated administering
vedolizumab every 4 weeks. VSC measured at weeks 10, 14
and 26 were 3.8, 31.3 and 53.4 mg/mL, respectively. Starting
on week 26, vedolizumab was administered every 6 weeks,
obtaining a VSC of 22.4 mg/mL. The patient maintained CR
during this phase.
Conclusion and relevance TDM of vedolizumab is a valid tool
for individualising treatment in patients with aGVHD-GI,
avoiding early therapeutic failure.
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Background and importance The risk of drug interactions in
transplant patients is extremely high as they are polymedi-
cated. The characteristics of immunosuppressants constitute an
added risk. There are many potential drug–drug interactions

Abstracts

A102 EJHP 2020;27(Suppl 1):A1–A232



(DDIs) but it would be interesting to know which ones are
real and have clinical outcomes.
Aim and objectives The main objective of the study was to
determine the prevalence of real DDIs between immunosup-
pressants and other drugs in transplant patients. Secondary
objectives were to evaluate clinical impact, categorise the type
of DDIs, identify drugs involved and propose alternative ther-
apeutic strategies.
Material and methods A prospective, observational 1 year
study (February 2018 to February 2019) was conducted at a
third level hospital, including all new transplanted patients.
DDIs were detected by a computer application. To determine
real clinical DDIs, patient medical records were reviewed,
looking for data on monitoring blood concentrations of immu-
nosuppressive drugs and adverse drug events (ADEs) caused
by DDIs. DDIs were classified in C, D or X according to the
Lexi interact score (C=monitor therapy, D=consider therapy
modification, X=avoid combination). The clinical importance
of the real DDIs was expressed in terms of patient outcomes:
percentage of patients with ADEs due to real DDIs. Data
were analysed using SPSS V.17.0 (Chicago, Illinois, USA).
Results A total of 309 transplant patients were included with
a mean age of 52±14 years (13–79) and 69.9% were men.
The prevalence of real DDIs was 21.68%. The number of
real DDIs between immunosuppressants and other drugs was
71. The largest type of real DDIs was category D (52
(73.23%)).
Immunosuppressive drugs administered with antifungal

azoles and tacrolimus with nifedipine had a great clinical
impact due to the fluctuation in trough immunosuppressant
blood concentrations (C0) of the immunosuppressants.
The most common clinical outcomes were nephrotoxicity

(12%), hyperkalaemia (10%) and hypertension (5%). Sugges-
tions to avoid D and X for real DDIs included: immunosup-
pressant dose change, consider therapy modification and using
paracetamol instead of non-steroidal anti-inflammatory drugs.
A statistically significant linear correlation was detected
between number of prescribed drugs and real and clinically
important DDIs.
Conclusion and relevance There are many potential interactions
described in the literature but only a small percentage have
been proved to be real DDIs, based on patient outcomes,
which were detected by determining the variations in C0 of
immunosuppressants and ADEs caused by DDIs. Few patients
suffered ADEs due to the close pharmacokinetic monitoring of
immunosuppressants. The results allow us to identify the phar-
macological groups that caused real DDIs.
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Background and importance Tofacitinib and baricitinib are oral
Janus kinase inhibitors (JKi) approved for the treatment of
rheumatoid arthritis (RA), offering an alternative in patients
who have not responded or tolerated previous treatment lines
because of adverse effects, complications or other reasons. In
pivotal clinical trials, patients had higher DAS28-ESR than our
patients and were less pretreated with biologic disease modify-
ing antirheumatic drugs (bDMARDs). Lower effectiveness in
real world compared with clinical trials has been reported. We
conducted a retrospective study to evaluate effectiveness in
our patients.
Aim and objectives To assess the effectiveness and safety of
JKi in patients with RA in a clinical setting.
Material and methods This observational retrospective study
included patients with RA in a third level hospital, from 2016
to 2019. Clinical data were collected from the hospital medi-
cal records and ‘patient and treatments registry programme’ of
our local government: demographic, indications, previous and
current treatments, discontinuity of treatment and reasons,
effectiveness and safety data.
Clinical disease impact, defined by the disease activity

score, DAS28-ESR, was evaluated during patient monitoring.
Mean (SD) DAS28-ESR at baseline and at follow-up after JKi
treatment were analysed.
Variance analysis (ANOVA) and the c2 test were applied

(SPSS) to evaluate treatment effect (time=0 vs follow-up
data).
Results Fifty-three patients were included with a mean age of
63.9±13.3 years and 46 (86.8%) were women. Previous non-
bDMARDs treatments were: methotrexate (n=39, 73.6%),
leflunomide (n=34, 64.2), hydroxychloroquine (n=15, 28.3%)
and sulfasalazine (n=9, 17.0%).
Disease activity was categorised as: remission (DAS28-ESR

<2.6), low disease activity (2.6< DAS28-ESR <3.2), moderate
disease activity(3.2< DAS28-ESR <5.1) and high disease activ-
ity (DAS28-ESR >5.1). At the beginning of the study, one
patient had DAS28-ESR <2.6 (1.9%) and during the monitor-
ing period, nine patients reached DAS28-ESR <2.6 (17.0%) at
some point. Mean DAS28-ESR was 4.97±1.32 at baseline;
during follow-up, mean DAS28-ESR decreased to 0.69±1.44
(10.3±30.8%) (p<0.001).
Patients were classified by treatment received: tofacitinib

group (TofG (n=44, 83.0%)) and baricitinib group (BarG
(n=9, 17.0%)). Number of bDMARDs used before JKi:
-TofG: 0 (n=7, 15.9%), 0–3 (n=22, 50.0%), >3 (n=15,

34.1%).
-BarG: 0 (n=2, 22.2%), 0–3 (n=3, 33.3%), >3 (n=4,

44.4%).
At follow-up, mean DAS28-ESR decreased: TofG, 0.64

±1.44 (9.3±32.0%) and BarG, 0.98±1.44 (15.6±23.0%).
Twelve patients discontinued JKi: baricitinib (n=3, 33.3%)

and tofacitinib (n=9, 20.5%). Reasons for discontinuation,
baricitinib and tofacitinib, respectively, were due to:
-lack of effectiveness (n=2, 22.2%) and (n=5, 9.4%);
-lack of adherence (n=1, 11.1%) and (n=2, 3.8%);
-adverse effects (n=0, 0%) and (n=1, 1.9% oedema and

dyspnoea); and
-patient´s choice (n=0, 0%) and (n=1, 1.9%).

Conclusion and relevance Our study suggests that JKi could be
effective in real world settings after switching from other mul-
tiple bDMARDs. The results showed a modest benefit of JKi
in complicated and over treated patients with diverse back-
grounds, as found in daily practice.
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Background and importance Analysis of data obtained in the
‘real world’ setting is acquiring great importance in the health-
care environment. It is important to know the results obtained
with different treatments outside the ideal environment offered
by clinical trials.
Aim and objectives To describe and analyse the results
obtained with infliximab (IFX) over a 10 year period in
patients diagnosed with ulcerative colitis (UC).
Material and methods This was a retrospective descriptive
study conducted in a third level hospital that included all
patients diagnosed with UC who started IFX treatment
between January 2005 and December 2014. Follow-up was
up to 31 July 2015. The following clinical data were
recorded: age, sex, time in treatment, previous biological
lines, definitive or temporary suspensions of treatment and
reason, dose modifications and values for C reactive pro-
tein (CRP) before starting and at the end of treatment.
Dosage modifications were recorded as those that implied
a treatment pattern not described in the technical data
sheet. Treatment interruptions were considered to be those
of a duration � 6 months. Data were recorded using the
OncoWin computer application and the electronic medical
record stored in SAP.
Results A total of 32 patients were included in the study
(59.4% men, mean age 37.7 years (12–72)). Mean follow-up
time was 52.5 months (8–109); 93.8% of patients received
IFX as firstline therapy. Mean baseline CRP was 19.92 mg/L
(0.70–84.94), and 7.82 (0.10–30.90) at the end of treatment.
A total of 71% of patients discontinued treatment defini-
tively: 6.3% for infusional reactions, 31.2% for inefficacy,
25.0% for remission of the disease and 9.4% for other rea-
sons. In addition, 28.7% of patients received only the three
IFX induction doses, of which 78% were not able to control
the disease. Only 9.4% of patients temporarily interrupted
treatment, with an average interruption time of 28.7 months
(7–41); 12.5% of patients required dose modifications to
control the disease.
Conclusion and relevance With the present work we wanted to
show the long term results of IFX in UC in clinical practice.
IFX can be an effective tool to control disease symptoms in
the long term. Its use, administering only three induction
doses, does not seem to be useful, with about 80% ineffec-
tiveness rate.
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Background and importance Complement mediated thrombotic
microangiopathy (C-TMA) is caused by complement disruption
that leads to haemolysis and thrombocytopenia. Eculizumab
inhibits C5b-9 complex formation by binding protein C5 and
has been approved for C-TMA. Nevertheless, studies on the
effectiveness of eculizumab under real world conditions are
scarce, even considering its high cost.
Aim and objectives To evaluate the efficacy and cost of eculizumab
in clinical practice for C-TMA after 26 weeks (W) of treatment.
Material and methods Patients diagnosed with C-TMA whose
treatment with eculizumab had been approved (900 mg/W for
four doses and 1200 mg/W thereafter) and ongoing for >26W
were included. Clinical variables were obtained from the elec-
tronic health records. Laboratory tests were evaluated at base-
line, and at 12W, 26W and 38W after initiation of treatment.
C-TMA remission was defined as lactate dehydrogenase (LDH)
less than the upper limit of normal (ULN), platelet count
>150×10E9/L and <25% creatinine increase from baseline.
Results Six patients were included (1 woman) with a median
age of 43 years (range 23–59); none had genetics related to
complement alteration. One patient had a pulmonary trans-
plant and one a renal transplant. Median duration of treat-
ment was 10 (6.8–45.5) months. Two patients stopped
treatment because of resolution of C-TMA. Estimated cost of
eculizumab treatment for 26W was 337 300C¼ . Median cost
estimated per treatment was 160 458C¼ (118 055–640 870).
Haemoglobin increased from 11 (8.2–12.7) g/dL at baseline to

12 (10.2–13.20) g/dL after 26W and to 13 (9.8–13.1) g/dL at
38W. Reticulocytes decreased from 112 (90.8–190.3) to 65 (44.1–
85.4) after 26W (normal values 50–100×10E9/L) (p=0.18).
Platelets increased from 206 (44–359)×10E3 platelets/mL at

0W to 291 (175–305) at 38W. All patients recovered
>150×10E3 platelets/mL within 26W.
LDH decreased in all patients: 511 (323–1787) U/L at 0W, 487

(288–1351) U/L at 12W, 491 (313–642) U/L at W26 and 430
(266–642) U/L at W38; 3 patients had LDL >ULN after 38W.
Median creatinine decreased (not significant). Renal func-

tion was maintained or improved in 4/6 patients. Two patients
were in dialysis and one stopped. CH50 decreased in all
patients and was undetectable for most patients within 12W
(p=0.001). There was no significant change in C3 and C4.
Two patients were in remission after 26W.
Conclusion and relevance Eculizumab was effective in C-TMA
based on cellular and biochemical markers (platelets, LDH,
creatinine). Changes in some parameters may not have been
detected because of the small sample size. Two of six patients
were in remission after 26W. The estimated cost for additional
C-TMA–remission was 1 011 900C¼ .
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4CPS-122 POTENTIAL OPTIMISATION OF TREATMENT WITH
USTEKINUMAB IN CROHN’S DISEASE
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Elche, Spain
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Background and importance According to the EMA product
information, in Crohn’s disease (CD), ustekinumab is dosed
first by intravenous administration. Patients should then con-
tinue with 90 mg ustekinumab subcutaneous every 8 (q8W)
or 12 (q12W) weeks depending on the response to treatment.
Aim and objectives To review the use of ustekinumab in
patients with CD in a third level hospital and identify those
with sustained remission that are susceptible to optimisation,
evaluating the associated economic impact.
Material and methods This was a descriptive cross sectional
study. Patients from the digestive medicine service under active
treatment with ustekinumab in September 2019 and who were
treated in the hospital outpatient pharmacy were included. Vari-
ables collected from the clinical history were: demographic (sex
and age), pharmacotherapeutic (previous biological treatment,
treatment time with ustekinumab, dosage) and clinical (response
to treatment according to the prescriber). The response to
treatment was classified based on the presence or absence of a
sustained response (>4 months of symptomatic stability with
the same dosage schedule). Additionally, the economic impact
associated with optimisation of the administration interval in
patients with a sustained response was determined.
Results Thirty patients with CD under active treatment with
subcutaneous ustekinumab were included: 90% were men,
with a mean age (range) of 48 years (18–75). The average
time in treatment with ustekinumab was 11 months. The
majority of patients had received at least one prior biological
treatment (an integrin a4b7 inhibitor drug (n=8), a tumour
necrosis factor antagonist agent (anti-TNF) (n=15) and two
anti-TNF (n=3)) and in two cases ustekinumab was the first
biological therapy.
At the time of the study, the maintenance dose in the

majority of cases was 90 mg q8W (n=23), followed by q4W
(n=5) and q12W (n=2) administration. Nine patients (30%)
were identified in whom clinical stability was observed in the
last 4 months and, therefore, could be candidates for an
extension of the dosage interval (from q4W to q8W (n=1)
and from q8W to q12W (n=9)). A potential saving of 75
000C¼ (13%) was estimated in the event that the recommen-
dation to optimise treatment was followed in 100% of
patients with a sustained response.
Conclusion and relevance The most common drug regimen for
ustekinumab in CD was 90 mg q8W. However, 17% of
patients required intensification of the dosage. A significant
number of patients showed clinical stability and could be can-
didates for treatment optimisation with close follow-up by the
multidisciplinary team. Optimisation could mean significant
economic savings.
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Background and importance Adherence to treatment is a
key factor in the control of symptoms of multiple sclero-
sis and the risk of relapses with adherence exceeding
80–85% is lower. Oral treatments can improve
adherence.
Aim and objectives To evaluate adherence to oral disease modi-
fying therapies (oral-DMT) in multiple sclerosis and to deter-
mine factors that can influence this adherence.
Material and methods This was a retrospective study of
adherence to oral-DMT for multiple sclerosis, from 10 Feb-
ruary 2017 to 10 March 2019, in a general university hos-
pital with a reference population of 361 526 inhabitants.
All patients who had been dispensed oral-DMT in the indi-
cated period (with at least 6 months of treatment) were
selected. Dates and amount dispensed to calculate the per-
centage of adherence and persistence of treatment, as well
as demographic (sex, age) and therapeutic (previous treat-
ments, treatment stopped, subsequent treatments) data were
recorded. The data were analysed statistically with the SPSS
programme V.24.
Results Eighty-seven patients, 56 (64.4%) women, with a
mean age of 46 years (SD 13.3) were included: 45 (51.7%)
were treated with fingolimod, 22 (25.3%) with terifluno-
mide and 20 (23%) with dimethylfumarate. The majority
(68, 78.2%) had been treated previously with injectable
DMT, 36 (52.9%) with one drug, 15 (22.1%) with two
drugs and 17 (25.1%) with �3 drugs. Fifteen (17.2%)
patients finished treatment during the study period. The
mean adherence rate was 94.6% (SD 16.4): for fingolimod
it was 93.2% (SD 18.9), for teriflunomide 99.2% (SD 11.4)
and for dimethylfumarate 92.7% (SD 14.4). Five patients
treated with fingolimod, three treated with dimethylfuma-
rate and two treated with teriflunomide had adherence
<80%, with no significant differences between the drugs.
Mean persistence of treatment was 6.7 years (95% CI 6 to
7.3). We did not find statistically significant differences in
adherence (in percentages or by classifying it as <80% or
�80%) based on whether patients had been previously
treated or based on the number of previous treatments.
There was no correlation between percentage adherence and
duration of treatment.
Conclusion and relevance We observed high adherence to oral-
DMT with a mean rate of 94.6%. Only 10 (11.5%) patients
had adherence <80%. This value is higher than those
observed with injectable DMT (41–88%) and similar to the
values obtained with oral drugs. Moreover, persistence of
treatment was long.

REFERENCES AND/OR ACKNOWLEDGEMENTS
No conflict of interest.

Abstracts

EJHP 2020;27(Suppl 1):A1–A232 A105



4CPS-124 ADHERENCE TO SELECTIVE IMMUNOSUPPRESSIVE
DRUG TREATMENTS IN PATIENTS WITH
INFLAMMATORY IMMUNE MEDIATED DISEASES
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Montaña, M Martín Marqués, M Mendoza Aguilera, E Esteve Pitarch, M Vuelta Arce,
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Background and importance The paradigm of patients with
immune mediated autoimmune diseases has changed with the
introduction of biological medicines. The correct use of these
drugs is necessary to guarantee their effectiveness.
Aim and objectives To analyse adherence in immune mediated
diseases patients treated with selective immunosuppressive
drugs (adalimumab or etanercept) and to establish a link with
patient characteristics and treatment duration.
Material and methods A retrospective study in a third level
hospital was conducted in patients receiving treatment with
adalimumab or etanercept from January to December 2018.
Adherence was measured via the medication possession ratio
(MPR) over 1 year. Variables recorded were sex, age, pathol-
ogy, previously taken biological drug treatments, treatment
duration in days and number of auto-injectors. Statistical anal-
ysis of the data was made with SPSS.
Results The sample population was 146 patients, 55.5% (81)
men, mean age 53.58±12.47 years, and 55.5% were treated
with adalimumab, 39.7% with etanercept and 3.9% with the
biosimilar etanercept. Medium treatment duration was 5.07
±3.09 years. The main pathologies and frequency were: rheu-
matoid arthritis in 32.2% (47) of patients, spondyloarthropathy
in 18.5% (27), psoriatic arthritis in 17.8% (26), psoriasis in
13.7% (20), Crohn’s disease in 11% (16), ulcerative colitis in
4.8% (7) and other pathologies in 2.1% (3). Regarding adher-
ence, the overall rate was 89.3%. For each patient group,
adherence was 86.24% in patients with rheumatoid arthritis,
89.36% in patients with spondyloarthropathy, 94.5% in patients
with psoriatic arthritis, 84.11% in patients with psoriasis,
94.63% in patients with Crohn’s disease, 93.01% in patients
with ulcerative colitis, 84.38% in patients with Verneuil’s dis-
ease and 84.11% in patients with systemic lupus erythematosus.
In total, 78.1% (114) of all patients were adherent (MPR
�80%). We did not observe statistically relevant associations
between any of variables except for lower adherence to treat-
ment and longer treatment duration (p=0.038).
Conclusion and relevance Patients had good adherence to selec-
tive immunosuppressant treatments according to the MPR
method. Sex, pathology or drug type were not related to
absence of adherence. However, lack of adherence was
observed the longer treatment lasted, which implies that it
would be useful to have closer pharmacotherapeutic monitor-
ing of this kind to reinforce adherence in patients.
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Background and importance Pharmacokinetic monitoring of the
transplanted patient is essential to keep blood concentrations
of immunosuppressive drugs in range, and to reduce the risk
of organ rejection and the adverse effects associated with
these drugs.
Aim and objectives To assess the degree of acceptance by
the nephrology service of recommendations made by the
clinical pharmacokinetics unit after monitoring everolimus
blood concentrations at a third level general university
hospital.
Material and methods This was a retrospective observational
study in renal transplant patients with at least two everolimus
determinations between January 2016 and September 2019.
Patients were identified from the Gestlab programme and data
collected were: age, sex, date of testing, concomitant immuno-
suppressive treatment, blood concentrations and pharmacoki-
netic recommendations. The number of blood determinations
per patient, percentage of pharmacokinetic recommendations
accepted by the physician and the proportion of values lower
and higher than the established therapeutic range were eval-
uated; the target therapeutic interval for monotherapy is 6–10
ng/mL and in combination with calcineurin inhibitors is 3–8
ng/mL.
Results Pharmacokinetic monitoring was performed in 49
patients, 59% men, with an average age of 60±12 years and
an average of 9±5.3 everolimus determinations. In 65.3% of
patients, treatment was with everolimus and tacrolimus simul-
taneously. A total of 443 samples were analysed, with a dose
adjustment required in 34.7%. The average everolimus percen-
tages lower and higher than the target range were 23% and
11.3%, respectively. The dosing recommendations of these
patients were accepted in 69% of cases. After this adjustment,
66.1% of patients tested showed drug concentrations in range.
Of the total recommendations not accepted, 31% of medical
actions differed from the recommendation in the prescribed
final dosing regimen.
Conclusion and relevance During the study period, posology
individualisation was necessary in almost 35% of the analyses
performed by the clinical pharmacokinetics service, with the
pharmacokinetic recommendations accepted by the prescriber
in more than 60% of cases.
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1M Miarons Font, 2JG Sánchez Hernandez*, 3JS Pérez Blanco, 1S Clemente Bautista,
2N Rebollo Diaz, 4O Segarra Cantón, 1MJ Cabañas Poy, 5R Torres Peral, 1MQ Gorgas,
2MJ Otero. 1Hospital Universitario Vall D’hebron, Pharmacy Department, Barcelona, Spain;
2Complejo Asistencial Universitario De Salamanca, Pharmacy Department, Salamanca,
Spain; 3University of Salamanca, Department of Pharmaceutical Sciences, Salamanca, Spain;
4Hospital Universitario Vall D’hebron, Paediatric Gastroenterology Unit, Barcelona, Spain;
5Complejo Asistencial Universitario De Salamanca, Paediatric Gastroenterology Unit,
Salamanca, Spain

10.1136/ejhpharm-2020-eahpconf.227

Background and importance Therapeutic drug monitoring is
useful to optimise adalimumab therapy in patients with inflam-
matory bowel disease (IBD).
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Aim and objectives The objective of this study was to perform
a preliminary pharmacokinetic (PK) model of adalimumab to
evaluate covariates potentially responsible for the PK variabil-
ity in paediatric patients with IBD.
Material and methods A 3 year retrospective multicentre study
was performed including children and adolescent (£ 18 years)
diagnosed with IBD and treated with adalimumab. Demo-
graphic and clinical data were collected, including serum albu-
min, C reactive protein and faecal calprotectin. Pre-dose
serum samples were carried out before administration. Adali-
mumab concentrations and anti-adalimumab antibodies (AAA)
were determined by ELISA. The model was developed in
NONMEM V.7.4 by approximating the non-linear mixed
effects models. The first order conditional estimation method
with interaction (FOCEI) was used for model building. Con-
centrations below the lower limit of quantification (LLOQ)
were set to LLOQ/2. Body weight (WGT) was included in the
PK parameters following an allometric relationship.
Results Twenty-three paediatric patients (10 women) were
included, 3 were diagnosed with ulcerative colitis and 20 with
Crohn disease. Median age (range) was 14.0 (5–18) years and
weight 55.9 (20.4–80) kg. A total of 75 concentrations (2<
LLOQ) were determined, with a medium concentration of
10.72 (0.1–24.7) mg/mL. Median (range) serum albumin level
was 4.0 (2.8–5.0) g/dL. Only one patient developed AAA.
Population PK model (PopPK): a one compartment with first
order absorption and elimination described adequately the
serum adalimumab concentration–time data. The absorption
rate constant was fixed (Ka=0.008/hour) according to Sharma
et al. Among the clinical variables analysed, only albumin was
significant on the apparent clearance (CL/F). The final PopPK
model in the absence of AAA was as defined as: V/
F=11.30×(WGT/56 kg) and CL/F (L/day)=0.42×(albumin/4 g/
dL)-2.32 × (WGT/56 kg)0.75. Covariate analysis reduced the
interindividual variability associated with CL (IIVCL) from
34.1% to 21.3%. Proportional residual error estimated was
28.4%.
Conclusion and relevance Adalimumab PK in paediatric patients
with IBD was best described by a one compartment model
with first order absorption and elimination. WGT was
included in the PK parameters following an allometric rela-
tionship. Albumin showed statistically significant differences on
adalimumab CL/F, explaining 62.5% of its variability.
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IN INFLAMMATORY BOWEL DISEASE

L Ulacia Epelde*, A Arrondo Velasco, J Polo Garcia, G Pinilla Lebrero, JA Illodo Becerra,
M Calvo Arbeloa, A Rodríguez Esquíroz, D Tejada Marín, P Aldave Cobos, MT Sarobe
Carricas, JJ Elizondo Armendariz. Complejo Hospitalario De Navarra, Farmacia, Pamplona,
Spain

10.1136/ejhpharm-2020-eahpconf.228

Background and importance Biological treatments have
improved the therapeutic options for inflammatory bowel dis-
ease (IBD) and have shown high clinical efficacy. Nevertheless,
some patients do not respond to initial treatment or present

loss of response over time. To prevent the loss of efficacy,
treatment intensification has been employed, usually applied
empirically based on the clinical condition of the patient and
biochemical parameters. The introduction of tumour necrosis
factor antagonist (anti-TNF) monitoring in clinical practice
allows a more accurate selection of strategies.
Aim and objectives To analyse the number of patients receiving
treatment with a biological agent for IBD and requiring an
intensification regimen, including increasing dosage or shorten-
ing the administration interval, and to evaluate the economic
impact of this intensification strategy.
Material and methods This was a retrospective observational
study in patients diagnosed with IBD and under an intensified
regimen of a biological agent. The cost per patient was esti-
mated based on the extrapolation of the price of each medica-
tion for 1 year of treatment. In addition, the difference in
costs per patient and year for each treatment and the total
economic impact were calculated.
Results A total of 549 patients with IBD were receiving a bio-
logical treatment and 239 required an intensification regimen
(table 1).
Conclusion and relevance Intensification regimens, including

increasing dosage or shortening the administration intervals,
were frequent in our hospital, both for anti-TNF and for
other biological agents used for the treatment of IBD. These
strategies involve an important economic impact, as well as a
high risk of infection for patients. Intensification should be
guided by pharmacokinetic monitoring. More studies are
needed to validate therapeutic algorithms that allow optimisa-
tion of resources for all biological agents used.
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Abstract 4CPS-127 Table 1

Drug Intensification

regimen

No patients (%

intensifications

per drug)

Patient

annual

cost

(C¼ )

Difference

with

respect to

standard

regimen

(C¼ )

Incremental

annual total

cost (C¼ )

Adalimumab 40 mg q1 week 34 (18) 4860 2430 82620

Golimumab 100 mg q4

weeks

13 (52) 11082 725 9425

Ustekinumab q8 weeks 52 (68) 16063 5362 278 824

q6 weeks 9 (12) 21425 10725 96525

q5 weeks 1 (1) 25700 15000 15000

q4 weeks 13 (17) 32125 21425 278 525

Vedolizumab q6 weeks 14 (19) 13791 3452 48328

q4 weeks 16 (22) 20678 10339 165 424

Infliximab 10 mg/kg q8

weeks

77 (43) 6341 3170 244090

5 mg/kg q6

weeks

9 (5) 4229 1058 9522

5 mg/kg q4

weeks

1 (1) 6341 3170 3170

Total 239 1 231 453
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Spain
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Background and importance Transplanted patients are at risk
of developing post-transplant diabetes as a metabolic complica-
tion of immunosuppressive therapy, which results in greater
therapeutic complexity.
Aim and objectives To evaluate the percentage of liver trans-
plant patients with diabetes mellitus and the evolution of dia-
betes after 1 year of transplantation.
Material and methods An observational, descriptive, retrospec-
tive study was conducted in liver transplant patients during
the period January 2013 to October 2018. The main variables
included were the presence or absence of diabetes in the pre-
transplant period, immediate post-transplant period and 1 year
after the transplant was performed; and the need for insulin
use in each of these periods. All patients who died before 1
year after liver transplantation were excluded from the study.
Results During the study period, a total of 179 patients were
included, 73.2% were men. Mean age of the patients was
54.8±9.6 years.
Of the 179 patients, 69.8% (n=125) were not diabetic

before transplantation, 42.4% developed post-transplant diabe-
tes (n=53) and all were insulin dependent. One year after the
transplant, 43.4% (n=23) did not need to continue using
insulin. Of the 30.2% (n=54) of patients who were diabetic
prior to transplantation, 46.3% (n=25) were not insulin
dependent. In 88% of these patients (n=22), post-transplant
insulin therapy was necessary and 84% of patients (n=21)
continued on insulin therapy 1 year after transplantation.
Conclusion and relevance Liver transplanted patients had a
high prevalence of diabetes requiring administration of insulin,
which adds greater complexity to the treatment. Post-trans-
plant diabetes is a metabolic complication that appears in the
post-transplant period as a result of immunosuppressive treat-
ment in both previously diabetic and non-diabetic patients.
Non-insulin dependent diabetic patients are more likely to
require insulin 1 year after transplant.
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Background and importance Biological therapies have recently
become the cornerstone for the treatment of several dermato-
logical and rheumatological diseases. As compensation for the
extra workload associated with it, the system of itemised reim-
bursement of these products provides hospital pharmacists
with a deeper insight and closer involvement in the therapy.

Aim and objectives Our aim was to assess the factors poten-
tially affecting the effectiveness and safety of the therapy, and
to become familiar with patient opinions on the drug supply,
current form of dispensing and information received.
Material and methods Data were collected through structured
personal interviews and review of the medical records.
Twenty-six dermatological and 37 rheumatological patients
were interviewed at the point of dispensing of the biologics.
The survey focused on concomitant drugs and supplementary
products (dietary supplements, herbal remedies, etc), patient
opinions, and experience and knowledge of biological therapy.
In the case of an additional 28 participants, storage conditions
at the patients’ homes were assessed with a Testo 184 T3
temperature data logger.
Results The 32 women and 31 men who completed the sur-
vey had been receiving biological therapy for an average of
6.5 years. There was a switch between biological agents in 21
patients and therapy had been changed twice in 10 patients.
The average number of prescribed medicines and supplemen-
tary products were 6.6 (1–24) and 2.3 (1–8), respectively. A
total of 33 patients (52.4%) used at least one supplementary
product. We identified two main topics that patients wanted
more information on: side effects and available alternatives in
the event of therapeutic failure. Of 28 temperature logs, only
3 remained between 2 and 8°C.
Conclusion and relevance Biological therapies have revolution-
ised the clinical care of many diseases but because of their
costs, it is essential to identify factors that influence therapeu-
tic outcomes. Also, hospital and clinical pharmacists have the
opportunity and competence to contribute to the optimisation
of therapy. As data on home storage conditions, drug–drug
and drug–supplement interactions with monoclonal antibodies
are lacking, this pilot study can be the first step towards
understanding the importance of these factors and their effect
on the safety and effectiveness of the therapy.
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Background and importance Tumour necrosis factor receptor
associated periodic syndrome (TRAPS) is a rare disorder with
a prevalence of approximately 1 per million. The goal of ther-
apy is prevention of recurrent symptoms and normalisation of
inflammatory markers. These patients also have an increased
risk of developing amyloidosis. Clinical experience and extrap-
olation from other autoinflammatory disorders suggest that
early institution of biologics can lowers this risk. Historically,
antitumour necrosis factor (TNF) therapy (etanercept) was
used for patients with frequent and/or severe recurrences and
for those with TNF receptor-1 (TNFR1) gene mutations asso-
ciated with a high risk of amyloidosis.
Aim and objectives To improve evidence about TRAPS refrac-
tory to anti-TNFs and its management.
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Material and methods We describe the case of a child affected
by TRAPS and its pharmacotherapeutic management. Treat-
ment options included oral glucocorticoids and biologic
agents (etanercept, anakinra). Medical and pharmaceutical
records were reviewed, and a bibliographic research was
made to establish the state of the art treatment of TRAPS.
UpToDate, Pubmed and the Cochrane Library were con-
sulted, finding little information on this very rare medical
condition.
Results Our patient was a 7 year old boy who presented with
recurrent febrile episodes, accompanied by abdominal pain
and periorbital eczema. There was no infectious focus. Labora-
tory data showed elevated inflammatory markers. The rheuma-
tologist suspected an autoimmune syndrome rather than an
autoinflammatory disease. Lack of autoantibodies and a genetic
diagnosis confirmed TRAPS.
Initial treatment was oral prednisone, with a response simi-

lar to NSAIDs. Due to persistence of symptomatology, the
clinician indicated etanercept, which achieved a partial
response but had to be interrupted because of respiratory
related sepsis. Afterwards, this biologic was reintroduced with
low doses of prednisone. Over the following months the
patient relapsed, and anakinra was prescribed instead of eta-
nercept. Anakinra treatment showed satisfactory results, achiev-
ing symptomatology control and normalisation of laboratory
parameters with no remarkable safety concerns.
Conclusion and relevance We have presented the case of a
patient refractory to anti-TNF treatment who experienced dra-
matic improvement with the recombinant human IL-1 receptor
antagonist anakinra. There are only a few cases published on
this subject, and our experience supports the evidence that
anakinra can be considered a firstline treatment for TRAPS
due to its efficacy and lack of adverse reactions.
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Background and importance Nusinersen is an innovative drug
given by intrathecal injection and used to treat 5q-spinal mus-
cular atrophy (SMA), a severe neuromuscular disorder due to
a defect in the survival motor neuron 1 (SMN1) gene. This
antisense oligonucleotide drug modifies RNA splicing of the
SMN2 gene, thus increasing the production of full length
SMN protein. The first dose, given as soon as possible after
the diagnosis, should be followed by three more doses after
2, 4 and 9 (L1, L2, L3, L4) weeks and one dose every 4
months (M1, M2, M3...) thereafter.
Aim and objectives This study aims to describe the efficacy of
nusinersen in terms of improvements in motor function in
paediatric patients with SMA1 and SMA2.
Material and methods From February 2018, we collected data
from 8 patients, 3 with SMA 1 and 5 with SMA 2, using

specific neuromuscular functional tests: CHOP-INTEND,
HINE and HFMSE
Results Results are expressed as points of increase (p) in
motor function scores from baseline (or from the first score
recorded in our centre*) to the score obtained at the time of
the last injection for each patient.
SMA1 patients:
2 months old at the time of first injection (TFI): CHOP-

INTEND 8/64 to +38p (M2); HINE 0/26 to +5p (M2).
3.3 years old TFI*: CHOP-INTEND 18/64 (M2) to +16p

(M6); HINE 2/26, stable at M6.
5.6 years old TFI*: CHOP-INTEND 1/64 (M2) to �1p

(M4); HINE 0/26 (M2) to +1p (M4), then suspended for
absence of efficacy.
SMA2 patients:
1.2 years old TFI: CHOP-INTEND 59/64 to �1p (M1).
3.4 years old TFI: CHOP-INTEND 41/64 to +8 (M1),

+14p (M3); HFMSE 8/66 to stable at M1 +4p (M3).
4.6 years old TFI: CHOP-INTEND 55/64 to +6p (M1)

+7 (M2); HFMSE 22/66 to +3p (M1), +3p (M3).
8.5 years old TFI: CHOP-INTEND 42/64 to +5p (M1);

HFMSE 17/66 to +10p (M1).
11.5 years old TFI: CHOP-INTEND 37/64 to +2p (M1);

HFMSE 8/66 stable at M1.
Conclusion and relevance Our results showed an average
increase of 4 points for CHOP-INTEND and 3.75 points for
HFMSE in SMA2 patients, after 6 months (M1) of treatment.
For SMA1 patients, it was not possible to evaluate the average
trend for CHOP-INTEND and HINE scores after 6 months
of treatment because two patients started nusinersen in other
hospitals (motor scores at L1–M1 not available). A longer fol-
low-up and data from other parameters, such as swallowing
and respiratory function, are important to better understand
the overall efficacy of nusinersen.
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Background and importance Erenumab, fremanezumab, galcane-
zumab and eptinezumab are monoclonal antibodies targeting
the calcitonin gene related peptide pathway (anti-CGRP), used
as preventive treatment in chronic migraine (CM).
Aim and objectives To evaluate whether anti-CGRP drugs are
equivalent therapeutic alternatives (ETA) in CM through an
adjusted indirect treatment comparison (ITC).
Material and methods A bibliographic search of randomised
clinical trials (RCTs) in Pubmed was performed (20 May
2019). Inclusion criteria: phase II/III RCTs of anti-CGPR with
similar populations, follow-up duration and comparator treat-
ments. CM was defined as �15 headache days/month, of
which �8 were migraine days (event duration �4 hours).
Exclusion criteria: RCTs with different clinical CM context
and other CM definitions. Efficacy end point was �50%
reduction in migraine days/month (measured from the begin-
ning of treatment to 12 weeks). An ITC was developed using
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Bucher’s method. Delta value (D, maximum difference as a
clinical criterion of equivalence) was calculated according to
the ETA guide1: use was made of half of the absolute risk
reduction (ARR) obtained in the meta-analysis of RCTs
included in the ITC (pooled ARR=20%; D=10%).
Results
Six clinical trials were found erenumab (n=3), fremanezumab
(n=2), glacanezumab (n=1) and eptinezumab (n=0). One
study of erenumab2 and another of fremanezumab3 were
selected. The rest were not included in the ITC (non-compli-
ance with the inclusion criteria). Trials included were three
arm (control and two different drug regimens), double blind,
placebo controlled RCTs. Results of the ITC are shown in
table 1.

In all cases, there were no statistically significant differen-
ces; most 95% CI values were within the calculated delta
margins.
Conclusion and relevance ITC showed no statistically signifi-
cant differences in �50% reduction in migraine days/month
between erenumab and fremanezumab. Probable clinical equiv-
alence was found between erenumab and fremanezumab.
These drugs could be considered ETA in CM. Further studies
are necessary to include galcanezumab and eptinezumab in the
ITC.
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MANAGEMENT OF PATENT DUCTUS ARTERIOSUS IN
PRETERM INFANTS?

1AA Garcia Robles*, 2R Iglesias Gómez, 2P Pérez Huertas, 3A Parra Llorca, 3B Torres García,
3A Gimeno Navarro, 3M Vento Torres, 2JL Poveda Andrés, 3M Aguar Carrascosa. 1Hospital
Universitari I Politècnic La Fe, Pharmacy-Neonatology, Valencia, Spain; 2Hospital Universitari
I Politècnic La Fe, Pharmacy, Valencia, Spain; 3Hospital Universitari I Politècnic La Fe,
Neonatology, Valencia, Spain

10.1136/ejhpharm-2020-eahpconf.234

Background and importance Patent ductus arteriosus (PDA) is
a common cause of morbidity and mortality in preterm
infants. The treatment of choice is ibuprofen but contraindica-
tions and serious adverse events limits its use. Paracetamol has
been proposed as an alternative to ibuprofen, with good
results (80–95% efficacy) and apparently less side effects.
Aim and objectives To analyse the effectiveness and safety of
intravenous paracetamol in the treatment of haemodynamically
significant PDA (hsPDA).
Material and methods A retrospective cohort study of hospital-
ised infants was conducted in a level III neonatal intensive
care unit between July 2013 and January 2019. Criteria inclu-
sion: gestational age (GA) £30 weeks and treatment of hsPDA
with paracetamol 15 mg/kg/6 hours (minimum 8 doses) after
contraindication or ineffectiveness of ibuprofen. Closure was
considered if the ductus was <1 mm and not significant. The
need for post-paracetamol treatment was also analysed.
Results Fifty-four patients were included, with a median GA
of 26±1.8 weeks and median birth weight of 853±293 g. In
14 patients, paracetamol was used as the first option and in
40 after ibuprofen (table 1). The overall closure rate was
37%. No adverse effects were reported during treatment.
Conclusion and relevance Our efficacy results were much
lower than those published in most studies and case series.
In our series, the overall efficacy of paracetamol was 37.0%
and 40.5% if deceased patients were excluded from the
analysis.
Well designed clinical trials are needed to help decide the

role of paracetamol in the management of hsPDA as the
results are very different depending on whether it is adminis-
tered as the first choice (50.0% or 71.4% excluding the
deceased) or after ibuprofen (32.4% or 34.3% excluding the
deceased).

Abstract 4CPS-132 Table 1

Reduction of $50% migraine days/month

(ARR (95% CI))

Erenumab 70 mg Erenumab 140 mg

Fremanezumab quarterly 3 (�7.56 to 13.56) 2 (�8.64 to 12.64)

Fremanezumab monthly 6 (�4.59 to 16.59) 5 (�5.66 to 15.66)

Abstract 4CPS-133 Table 1

Paracetamol First option Second option after ibuprofen Overall

Reason Contraindication Overall Ineffectiveness Contraindication All

Patients (n) 14 40 18 22 54

Closure (n) 7 13 3 10 20

Reopen (n) 2 3 0 3 5

No additional treatment required (n) 0 6 6 0 6

Additional treatment required (n) 7 21 10 11 28

Surgery (n) 1 16 9 7 17

Died (n) 7 5 0 5 12

Closure rate (%) 50.0 32.5 16.7 45.5 37.0

Closure rate+no additional treatment

(%)

50.0 47.5 50.0 45.5 48.1

Closure rate (excluding deceased

patients) (%)

71.4 34.3 16.7 52.9 40.5
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4CPS-134 PREVALENCE ANALYSIS OF PATIENTS TREATED WITH
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PRESCRIPTION OPTIMISATION STRATEGY
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Background and importance Medication overdose headache
(MOH) is a secondary headache disorder occurring on 15 or
more days per month developing as a consequence of regular
overdose of headache medication for more than 3 months.
The prevalence of MOH is approximately 1–2% and is

higher in women than in men. Many medications used to
treat headaches have the potential for causing MOH. Cur-
rently, MOH secondary to triptans is increasing and leads to
MOH sooner than with other medications. Anxiety and
depression may be risk factors for the evolution of migraine
into MOH.
Aim and objectives To determine the prevalence of patients
treated with triptans at risk of MOH (regular intake for �10
days/month for >3 months) and the profile in our health
area; to identify and communicate to the prescribers those
patients with overuse of triptans; and to inform all clinicians
about MOH: aetiology, clinical features, diagnosis and
treatment.
Material and methods We analysed the dispensation records of
all patients treated with triptans over 3 months (June 2019–
September 2019). Data collected were sex, age, monthly
intake frequency and co-medication. We alerted prescribers by
email, including management and de-prescription recommenda-
tions for MOH. We posted content about MOH in our blog.
Results The prevalence of patients treated with triptans was
0.50%; 47 of 538 patients taking triptans (8.7%) were at risk
of MOH. Their median age was 55 years and most were
women (79%). Median monthly intake was 16 doses (10–48).
Thirty patients (64%) had prescriptions for anxiety and/or
depression and 13 patients (28%) had preventive therapy pre-
scriptions for headache. Twenty-nine prescribers were notified
by email. Dispensation record history, co-medication, MOH
management guide and patient education leaflets were
attached.
Conclusion and relevance MOH is a common problem in clini-
cal practice that needs to be properly managed to increase the
likelihood of successful chronic daily headache treatment. The
results obtained in our population were similar to published
studies, both in prevalence and in patient profile. However,
the MOH rate was still lacking as it needs a clinician diagno-
sis. In 6 months we will collect information about the evolu-
tion of these patients, and we expect that our intervention
will lead to treatment optimisation, better use of triptans and
headache relief.
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Background and importance The combination of perphenazine,
a typical antipsychotic, with propranolol, a beta adrenergic
antagonist, increases the concentrations of both drugs by phar-
macokinetic interaction.1 The main effect of the interaction is
potentiation of the hypotensive effect. Typical antipsychotics
have an anticholinergic and antihistamine effect that can cause
drowsiness, but also have structural similarities with
benzodiazepines.
Aim and objectives To describe the clinical case of a patient
with drug poisoning and the interaction between perphenazine
and propranolol and its haemodynamic and CNS depressant
effects.
Material and methods The patient was a 64-year-old woman
who was found at home by the emergency ambulance service
with a Glasgow coma scale (GCS) score of 3. Anamnesis
showed autolytic attempt. Home treatment was letrozole 2.5
mg every 24 hours orally, perphenazine 8 mg every 12 hours
orally, losartan 50 mg/hydrochlorothiazide 12.5 mg every 24
hours orally, propranolol 10 mg every 6 hours orally and par-
acetamol 325 mg/tramadol 37.5 mg every 8 hours orally.
During transfer to hospital, flumazenil 1 mg was adminis-

tered intravenously (IV) and GCS changed to 9–10. The
patient was admitted to the intensive care unit due to a
decreased level of consciousness and haemodynamic instability.
Drug tests (toxicology screens) on blood and urine were
requested. Endotracheal intubation and gastric lavage were
performed. Pinkish content came out and it was thought to
be traces of propranolol tablets.
For haemodynamic control, dobutamine was administered

at 5 mg/kg/min IV perfusion and antidotes to possible pharma-
cological intoxication were given: glucagon was administered
at 0.03 mg/kg/hour perfusion IV (beta blockers), flumazenil
bolus 1 mg IV (benzodiazepines) and naloxone 0.4 mg bolus
IV (opioids).
Results Drug tests showed positive urine and blood levels of
84.1 g/L for benzodiazepines. In the anamnesis she did not
take benzodiazepines. Dobutamine, glucagon and naloxone
were stopped because of the test results and haemodynamic
improvement. Flumazenil 1 mg bolus IV was administered
again and an infusion of flumazenil was started at 0.5 mg/
hour IV until the level of consciousness was regained and the
patient answered verbal orders on what happened 4 hours
later.
Conclusion and relevance Perphenazine can produce possible
false positives for benzodiazepines. The interaction between
perphenazine and propranolol can trigger haemodynamic insta-
bility and CNS depression, which can be successfully managed
with dobutamine, glucagon and flumazenil.
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OF PRETERM NEONATES
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Background and importance The control of pain and sedation
is a challenge in the neonatal intensive care unit (NICU). Tra-
ditionally, opioids and benzodiazepines have been the most
commonly used, but they have side effects. Dexmedetomidine,
an alpha adrenergic agonist with a sedative and analgesic
effect, could be an alternative in neonates (off-label use)
because it offers advantages such as the absence of gastrointes-
tinal effects and depression of the respiratory centre. Its phar-
macokinetic profile appears to be different in neonates
compared with older children and adults, exhibiting a longer
half-life and a larger AUC, indicating that lower doses may be
required.
Aim and objectives To analyse the effectiveness and safety of
dexmedetomidine in neonates.
Material and methods A retrospective observational study was
conducted in neonates admitted to a level III NICU and
treated with dexmedetomidine perfusion over � 24 hours
between July 2017 and September 2018.
Results Thirty-one patients were analysed, 35% female.
Median gestational age was 25 weeks (IQR 25–27), 74% were
<32 weeks. The initial dose was 0.3 mg/kg/hour (IQR 0.2–
0.4) and the maximum dose was 0.8 mg/kg/hour (IQR 0.7–1).
The initial loading bolus dose was administered to four
patients and two of them presented bradycardia that required
atropine treatment. Treatment duration was 178 hours (IQR
96–255), 11 patients were extubated during the infusion and
no reintubation was needed in the following 72 hours. Com-
parisons between heart rate (HR), systolic blood pressure
(SBP) and diastolic blood pressure (DBP) before and after
starting dexmedetomidine are shown in table 1. The most
used concomitant sedoanalgesic medication was fentanyl (29
patients, 93.5%). Fentanyl dose was reduced in the first 24
hours from the start of dexmedetomidine treatment in 16
patients (55%).

Conclusion and relevance Dexmedetomidine is an innovative
option to manage sedation. Our experience showed that its
administration as a perfusion was safe (reduction in HR and
DBP were statistically significant but without clinical impact).
However, cautious is needed with bolus administration. Also,
extubation was possible during its administration without
impact on respiratory activity level. It had better sedoanalgesic

effects with the possibility of lowering the dose of concomi-
tant drugs.
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Background and importance In our psychiatric hospital, it is
common to prescribe psychotropic medications such as neuro-
leptics. One side effect of this drug class is to induce QT prolon-
gation. The more torsadogen drugs we prescribe, the more
rhythmic cardiac disease, such as torsade de pointe, may occur.
Our hospital drug formulary contains three highly torsadogen
drugs: escitalopram, hydroxyzine and domperidone. They must
be avoided in situations that may increase the risk of torsades de
pointes, such as hypokalaemia, bradycardia and other drugs that
induce QT prolongation.
Aim and objectives To analyse prescriptions containing at least
one of three highly torsadogen drugs and detect torsadogen
risk situations.
Material and methods We retrospectively analysed all prescrip-
tions over 3 months containing at least one of our three
highly torsadogen drugs. We also had access to biological
results and bradycardia was mentioned in the patient medical
file. For each prescription of one of these three drugs, we
checked that no other torsadogen drugs was prescribed, and
that there was no bradycardia or hypokalaemia.
Results During our study period, among all 584 prescriptions,
we found 28 containing at least one of our three highly torsa-
dogen drugs, including 8 contraindications (CI) due to co-pre-
scription with other torsadogen drugs: 13 prescriptions
containing escitalopram with 2 CI, 10 prescriptions containing
hydroxyzine with 2 CI and 5 prescriptions containing domper-
idone with 4 CI.
For each of those 8 contraindications, a pharmacist inter-

vention was redacted to stop the highly torsadogen drug pre-
scription. Seven were accepted and followed and one was
partially accepted. Of the total prescriptions, 11% contained
drugs that might induce bradycardia and 53% contained drugs
that might induce hypokalaemia. However, among 28 prescrip-
tions containing our three highly torsadogen drugs, bradycar-
dia and hypokalaemia were not found.
Conclusion and relevance Prescribers may not know enough
about the torsadogen risks of escitalopram, hydroxyzine and
domperidone, with 80% of these prescriptions containing CI.
The pharmacy intervention helped to avoid those 8 CI. This
work reminds us to be vigilant about torsadogen drugs, pro-
viding many interactions. We regularly inform prescribers
about drugs inducing QT prolongation, hypokalaemia or bra-
dycardia to improve prescriptions.
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Abstract 4CPS-136 Table 1

12 hours pre 24 hours post P value (Student’s t test)

Variable (mean (SD))

HR (bpm) 166 (17) 152 (14) <0.01

SBP (mm Hg) 63 (12) 60 (10) 0.09

DBP (mm Hg) 37 (10) 33 (8) 0.03
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TREATMENT ADHERENCE OF LONG ACTING
INJECTABLE ANTIPSYCHOTICS
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Background and importance Treatment with long acting inject-
able (LAI) antipsychotics has been shown to improve treat-
ment adherence compared with oral antipsychotics, but it is
still controversial if adherence is modified with the use of pol-
ytherapy with oral and LAI antipsychotics.
Aim and objectives To evaluate treatment adherence (mono-
therapy with LAI antipsychotics versus polytherapy with LAI
and oral antipsychotics) in patients with different psychiatric
disorders.
Material and methods An observational retrospective study
was developed, and two cohorts of patients were defined
regarding their antipsychotic therapy: (1) monotherapy with
LAI antipsychotics and (2) polytherapy with oral and LAI
antipsychotics. Patients who began treatment with LAI anti-
psychotics before 2016 were included in this study. Adher-
ence to treatment was examined during the year 2018, based
on the electronic registration of LAI antipsychotic administra-
tions and oral antipsychotic withdrawals at the pharmacy
offices. Optimal adherence was defined as 100% of prescrip-
tions withdrawals or 100% of the doses of LAI antipsy-
chotics administered.
Results A total of 73 patients were included (39 with mono-
therapy, 34 with polytherapy), with a mean age of 57.1 years.
The most prevalent diagnosis was schizophrenia (49.3%), fol-
lowed by delusional disorder (17.8%) and personality disorder
(11.0%). No significant differences were found for sociodemo-
graphic data between the groups. Adherence to LAI antipsy-
chotics was 97.3% in the monotherapy group and 87.1% in
the polytherapy group, with no significant difference between
the two groups (p=0.187). Adherence to oral antipsychotics
was 63.7%.
Conclusion and relevance Adherence to treatment was subopti-
mal in both groups, but lower in patients receiving polyther-
apy with oral and LAI antipsychotics. Treatment adherence
decreased as treatment complexity increased, as seen in pre-
vious literature.
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Background and importance Elderly patients often manifest
behavioural disorders. They commonly involve the use of psy-
chotropic drugs that are associated with drowsiness, confusion
and risk of falls, especially in this vulnerable population. The
significant increase in psychotropic drug consumption in recent

years has promoted strategies to identify potentially inappro-
priate prescriptions and their optimisation or de-prescription.
Aim and objectives
. To estimate the prevalence of psychotropic drugs at discharge
in geriatric patients and describe the most frequently
prescribed.

. To evaluate differences between octogenarian and
nonagenarian complex chronic patients (CCP).

Material and methods A retrospective observational study was
conducted in geriatric patients discharged between May and
June 2019 from an acute geriatric unit (41 beds) of a geriatric
healthcare centre from a university hospital. Variables regis-
tered were age, sex, length of stay (LOS), and number and
type of psychotropic drugs at discharge (hypnotics, antidepres-
sants, neuroleptics, mood stabilisers). For octogenarian and
nonagenarian CCP designated as primary care, we also col-
lected data on polypharmacy and the Pfeiffer test before
admission. Those who died were excluded. Quantitative data
are presented as median (Q1–Q3) and we used the Mann–
Whitney–Wilcoxon U test. Statistical analysis was performed
with Stata13.
Results A total of 148 patients were included, 87 (58.8%)
women, aged 86 (82.75–90.25) years. LOS was 9 (6–13.25)
days. Prescription of psychotropic drugs was as follows: 68
(49.9%) patients received hypnotics (49/68 (72.0%) trazodone
and 23/68 (33.8%) short/intermediate acting benzodiazepines);
46 (31.1%) received antidepressants (15/46 (32.6%) sertraline);
39 (26.3%) received neuroleptics (25/39 (64.1%) quetiapine
and 13/39 (33.3%) risperidone); and 18 (12.2%) received
mood stabilisers (8/18 (44.4%) gabapentin). The number of
patients with at least one psychotropic prescription was 97
(65.5%) and 23 (15.5%) had �3 psychotropic prescriptions.
Differences between octogenarian (n=29) and nonagenarian
CCP (n=20) were: LOS 10 (7–13) versus 8 (5.5–16) days
(p=0.554); number of psychotropic drugs 2 (1–3) versus 1.5
(0–2) (p=0.378); polypharmacy 12 (10–14) versus 11 (8.5–
12) drugs (p=0.135); and Pfeiffer test 2 (0–4) versus 3 (1–7)
points (p=0.08).
Conclusion and relevance
. Two–thirds of patients were receiving treatment with at least
one psychotropic drug, with hypnotics and antidepressants
the most prescribed.

. The small sample size made it difficult to demonstrate
statistically significant differences, but this study suggests that
nonagenarian CCP present less polypharmacy and a lower
number of psychotropic drugs compared with octogenarian
CCP, despite having higher cognitive impairment.
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Background and importance Alzheimer’s disease (AD) is a pro-
gressive neurodegenerative process caused by an accumulation
of the Ab amyloid peptide.

Abstracts

EJHP 2020;27(Suppl 1):A1–A232 A113



Aim and objectives The objective of this study was to describe
the current status of clinical trials (CT) for AD in our hospital
pharmacy service and to analyse the investigational drugs.
Material and methods An observational descriptive retrospec-
tive study was carried out in a tertiary academic hospital. All
active CT in the neuropsychology service from 1 January
2014 to 31 March 2019 were reviewed. Collected data were
total number of CT; total number of included patients; demo-
graphic data; total number of CT classified by CT status
(active/closed); clinical trial phase; therapeutic targets (reduc-
tion of amyloid plaques (AP)/precursor amyloid peptide (PAP)
attack/inhibition of GLYT1 transporter/selective antagonism of
5-HT6 receptor/partial selective agonism of a7 nicotinic recep-
tor); administration route (oral/intravenous/subcutaneous); clini-
cal trials with results; and type of result (positive/negative).
Results Twelve CT were analysed involving a total of 59
patients (mean 5 patients per clinical trial (rank 0–8)), 34
(57.6%) women with a mean age of 77.4 years (95% CI
71.5–84.7). Six (50.0%) CT were active; 3 (25.0%) CT were
phase II trials and 9 (75.0%) were phase III trials. Therapeutic
targets were reduction in AP 5 (41.7%), attack of PAP 3
(25.0%), inhibition of GLYT1 transporter 1 (8.3%), selective
antagonism of 5-HT6 receptor 2 (16.7%), partial selective
agonism of a7 nicotinic receptor 1 (8.3%); route of adminis-
tration oral 7 (58.3%), intravenous 1 (8.3%) or subcutaneous
4 (33.3%); and 3 (25.0%) CT had results, all of which were
negative (3 (100%)).
Conclusion and relevance
. The highest number of active CTwere phase III trials.
. Only 25% of CT had results and all were negative.
. Almost 60% of CT studied oral administration, which was
patients’ preference.

. There were a total of five therapeutic targets but more than
40% of the CT evaluated the reduction in APs.

. Based on these results, we should rethink the research on
Alzheimer’s disease before continuing to develop clinical trials
with the same therapeutic target.
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Background and importance It is estimated that asthma affects
4.9% of adults in Spain and 3.9% are classified as severe
uncontrolled asthma (SUA). Omalizumab, mepolizumab, resli-
zumab and benralizumab are monoclonal antibodies indicated
in the treatment of SUA in adults.
Aim and objectives To analyse the effectiveness and improve-
ment in quality of life in patients with SUA treated with
monoclonal antibodies in a second level hospital.
Material and methods A retrospective observational study was
conducted of all patients with SUA who received monoclonal
antibody therapy from August 2011 to September 2019. Age,
gender and clinical data (treatment duration, ingestion of oral
corticosteroids (OCS), asthma control test (ACT), presence of

exacerbations requiring OCS and hospitalisations related to
asthma) were recorded before starting immunotherapy and at
the last follow-up visit. Effectiveness was evaluated as a reduc-
tion in OCS, exacerbations and/or hospitalisations. ACT was
used to evaluate improvement in quality of life, with a score
of at least 20 considered good control of asthma.
Results Forty-eight patients were included, 70.8% (n=34) were
women, mean age was 56 years (23–79), and 75% (n=36)
were treated with omalizumab, 18.7% (n=9) with mepolizu-
mab, 4.2% (n=2) with reslizumab and 2.1% (n=1) with ben-
ralizumab. Mean duration of treatment was 31, 9, 8 and 1
month, respectively. Effectiveness was not evaluated in three
patients due to lack of information. Treatment was discontin-
ued in 7 patients for inefficacy, 3 for tolerance, 1 for adher-
ence and 1 for hospital referral. Three patients were switched
from omalizumab to mepolizumab during the study. Before
starting immunotherapy, 24.3% (n=10) of patients had ACT
>20, and in the previous year 53.5% (n=23) took OCS,
83.7% (n=36) had exacerbations requiring OCS and 37.2%
(n=16) required at least one hospitalisation due to an exacer-
bation. After treatment, the last follow-up results were 65.1%
(n=28), 23.3% (n=10), 44.7% (n=17) and 5.3% (n=2),
respectively.
Conclusion and relevance Immunotherapy was effective in most
cases, reducing exacerbations and hospitalisations in SUA. It
also allowed discontinuation of OCS therapy. The improve-
ment in quality of life was proved with the increase in ACT
score, despite its subjectivity.
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Background and importance Severe uncontrolled asthma is char-
acterised by poor control despite treatment with inhaled gluco-
corticoids (IGC) and beta2 adrenergic agonists (LABA) at high
doses, and/or oral glucocorticoids (OGC). This type of asthma
comprises a heterogeneous group of phenotypes treated with tar-
geted therapy. Anti-IL-5 monoclonal antibodies (mepolizumab,
reslizumab and benralizumab) are indicated in severe eosino-
philic asthma (SEA).
Aim and objectives To assess the effectiveness and safety of
anti-IL-5 biologic agents in a tertiary level hospital.
Material and methods This retrospective observational study
included patients with SEA receiving treatment with anti-IL-5
agents from June 2017 to August 2019. Electronic clinical
records were used to obtain sociodemographic variables (age,
sex, concomitant medicines and previous biologicals), effective-
ness (reduction in eosinophil blood levels, change in levels of
exhaled nitric oxide (FeNO), forced expiratory volume in 1 s
(FEV1) and score in the asthma control test (ACT)) and safety
(reported adverse effects).
Results Thirty-four patients were included, 67.6% (23)
women, and mean age was 56.2 (41–69) years. Twenty
patients received mepolizumab with an average duration of 40
weeks, 4 reslizumab for 27.7 weeks and 9 benralizumab for
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19.9 weeks. A total of 56% of patients were diagnosed with
SEA and 44% had a mixed eosinophilic–allergic phenotype.
All patients received IGC+LABA at high doses. Thirteen
patients were taking montelukast and two OGC at low doses;
53% (18) had received omalizumab previously.
Regarding effectiveness, mepolizumab decreased eosinophils

from 840.6 (400–2012) to 143.75 (0–500) cells/ml, FeNO
decreased to 17.14 (0–89) ppb, FEV1 improved to 0.325 mL
(0.12–0.65) and ACT improved to 6 points (2–9). With resli-
zumab, eosinophils decreased from 420 (100–1000) to 50 (0–
100) cells/ml, FeNO decreased to 24.5 (0–35) ppb, FEV1
improved to 0.4 mL (0.17–0.45) and ACT improved to 4
points (2–6). Benralizumab decreased eosinophils from 622.2
(0–1900) to 66.6 (0–600) cells/mL, FeNO decreased to 22.6
(0–43) ppb, FEV1 improved to 0.36 mL (0.07–0.84) and ACT
improved to 2.4 points (0–6). Two patients (10%) who
received mepolizumab developed respiratory infection and one
patient (5%) developed back pain. With benralizumab, two
patients developed myalgias (22.2%) and one patient (11.1%)
had diarrhoea.
Conclusion and relevance In conclusion, anti-IL-5 therapy was
effective and safe. Adequate monitoring is needed to optimise
treatment.
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Background and importance In the treatment of asthma/chronic
obstruction pulmonary disease (COPD), misuse of inhalation
devices is common, with a higher risk of treatment inefficacy,
side effects or acute exacerbations, leading to more hospitalisa-
tions. In hospital, nurses and doctors are expected to (re)
assess patients’ knowledge/ability to use their treatments for
those hospitalised with severe asthma/COPD, particularly
among the elderly population.
Aim and objectives Before implementing a procedure of patient
assessment at admission, we conducted a hospital wide survey
to appraise knowledge and current practices of nurses and
doctors.
Material and methods We conducted an observational study by
interviewing nurses and doctors from 12 care units (adults/
geriatric, without respiratory specialisation) in August 2019.
Two distinct questionnaires based on a literature review were
developed by a multidisciplinary group, including three similar
parts: knowledge about physiopathology and treatments (1);
practices and self-confidence to educate patients (2); and pro-
fessional training needs (3). Nurses were individually inter-
viewed by a pharmacy resident while doctors answered an
individual online questionnaire.
Results We interviewed 37 nurses, and 14/27 practitioners/
interns responded to the questionnaire. The main results in
part 1 were that 51.4% of nurses knew the characteristic
symptoms of asthma, 45.9% considered budesonide a

bronchodilator and 14.3% of doctors knew that there were
non-validated combinations of nebulisation drugs. In part 2,
48.6% of nurses and 14.3% of doctors declared that a
patient’s assessment is made at admission, partly due to the
absence of a procedure and a lack of time, respectively; 60%
of nurses told patients to rinse their mouth after inhalation of
corticoids. In part 3, 78% of nurses were quite/totally confi-
dent about inhaler device use compared with 35.7% of doc-
tors; doctors considered general practitioners and nurses the
most appropriate professionals for patient education. We
found that 84.1% of nurses and 92.9% of doctors were inter-
ested in specific training.
Conclusion and relevance The results showed a lack of knowl-
edge of nurses/prescribers about some aspects of asthma/
COPD, despite nurses’ self-confidence. Among our patients,
few were evaluated at admission on their ability to use their
devices correctly, with the risk that their treatments may not
be optimised. To improve knowledge of professionals and har-
monise our practices, we aim to offer training and formalise a
procedure for eligible patient evaluation/education at admis-
sion, thus ensuring better care.
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Background and importance Omalizumab, a monoclonal anti-
body that selectively binds to human immunoglobulin E, has
been approved by the FDA for the treatment of chronic idio-
pathic urticaria (CIU) at two different dosing: 150 mg
(reduced dose) and 300 mg monthly.
Aim and objectives To determine the safety and effectiveness
of omalizumab in both doses for the treatment of CIU in our
centre.
Material and methods This was an observational, descriptive,
retrospective study of omalizumab prescribed for adult patients
with CIU from January 2015 to September 2019 in a third
level hospital. Variables collected were sex, age, service (allergy
or dermatology), previous treatments, initial dose, dose
change, clinical variable urticaria activity score 7 (UAS7), sus-
pension of treatment and adverse reactions.
Results Fifty-two patients (67.31% women) with a median age
of 50.5 years (range 23–75) were included: 65.38% (n=34)
were from allergy and 34.62% from dermatology. All patients
had previously received antihistamines, montelukast and ciclo-
sporin. Only three patients started with a monthly dose of
omalizumab of 150 mg while the rest (94.23% (n=49))
started with 300 mg monthly. However, in the last group of
patients, 44.90% (n=22) required a dose change: in 68.18%
(n=15) of patients, the dose was decreased to 150 mg
monthly because of a good response and in the rest (31.82%
(n=7)) the dose was intensified due to lack of disease control.
UAS7 was collected before and during treatment with oma-

lizumab in only 69.23% of patients (n=36). Median UAS7
before treatment with omalizumab was 29.5 (range 2–42).
During treatment, UAS7 was 0 (range 0–32) with both doses
of omalizumab.
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In total, 13.46% (n=7) of patients stopped treatment with
omalizumab: 3 patients receiving a dose of 150 mg for
improvement in disease, 3 for inefficiency and in 1 the reason
was unknown. Adverse reactions occurred in 2 patients: 1
patient had alopecia and asthenia and another patient gained
weight.
Conclusion and relevance There was a high percentage of
patients in our centre who received a dose of omalizumab
300 mg monthly for CIU but a reduced dose (150 mg
monthly) was equally effective and safe, even stopping treat-
ment for improvement in CIU which would also have an eco-
nomic impact.

REFERENCES AND/OR ACKNOWLEDGEMENTS
No conflict of interest.

4CPS-145 EVALUATION OF A PHARMACEUTICAL CARE
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Background and importance The problem of severe asthma
refractory to treatment has been addressed in clinical practice
guidelines but there is still a notable percentage of patients
poorly controlled, under treated and with inadequate follow-
up. The pharmacy service (PS) of a third level hospital pro-
posed a pharmaceutical care programme (PCP) to dispense
omalizumab in prefilled syringes for self-administration in hos-
pital and subsequently the patient would self-administer at
home.
Aim and objectives To evaluate the effectiveness and safety of
treatment with omalizumab after implementation of a PCP for
asthmatic patients treated with omalizumab in January 2019.
Material and methods In this observational retrospective study,
all patients treated with omalizumab in our hospital and who
had started the PCP were included. The primary endpoint
was the degree of effectiveness and safety of omalizumab in
patients with the new protocol. The effectiveness indicators
used to compare the study periods were: the number of exac-
erbations due to asthma, asthma control test for people over
12 years of age (ACT12 score) and clinical status assessment
of asthma by a doctor (reduction in forced expiratory volume
in 1 s (FEV1)). Exacerbation was defined as an increase in
symptomatology that required systemic corticosteroid recovery
treatment. Secondary endpoints included adherence to treat-
ment and treatment modifications.
Results A total of 28 patients were evaluated, 50% women,
with a mean age of 24 years (8–56), and an average treatment
duration with omalizumab of 29 months (1–66). Since the
introduction of the PCP, 18% of patients suffered exacerba-
tions (1–4) with an average ACT12 score of 11: 40% of
patients showed an improvement in FEV1 and no patient
reported a reaction at the injection site. Adherence to omali-
zumab was 96% but adherence to the basic treatment was
only good in 45% of patients and was 0% in four patients.
Conclusion and relevance Implementation of the PCP allowed
follow-up of efficacy and safety of omalizumab treatment.
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Background and importance New biological antiasthmatic
therapies have been recently developed. In the absence of
comparative studies of these therapies, there is a need to pro-
vide a better understanding of their behaviour in the real
world. Omalizumab is the first monoclonal antibody for the
add-on treatment of severe allergic asthma (SAA).
Aim and objectives To evaluate the effectiveness and safety of
omalizumab in SAA.
Material and methods A retrospective observational study was
conducted in all patients with SAA who were started on oma-
lizumab treatment since 2009. Through pharmacy recordings
and electronic clinical records, we collected demographic vari-
ables, treatment data (mean dose at baseline and changes dur-
ing treatment, treatment duration until the last medical review
(LMR), need for oral corticosteroids (CO)), forced expiratory
volume in 1 s (FEV1), scores in the asthma control test
(ACT), adverse drug reactions (ADR) and reasons for treat-
ment discontinuation.
Results Forty-six patients were included, 63% women, median
age 45 years (range 10–74). The mean values for FEV1 at
baseline, week 16 and LMR were 65±17%, 77±18% and
80±20%, respectively. FEV1 >80% was reached in 58.7%
(27/46) of patients; in 26% (12/46) it increased by an aver-
age of 13% although FEV1 >80% was not reached. In the
remaining patients (15.3% (7/46)), FEV1 decreased by an
average of 11% compared with baseline. Data from the ACT
questionnaire were recorded in only 37% (17/46) of patients
with the following results: total control (ACT >25) in
23.5% (4/17), good control (ACT 20–24) in 29.4% (5/17)
and poor control (ACT <20) in 47.1% (8/17). At the begin-
ning of treatment, 67.3% (31/46) of patients required daily
administration of CO compared with only 10.8% after oma-
lizumab treatment. Regarding ADR, 28% (13/46) of patients
suffered any ADR. Treatment was stopped in 15 patients
(inefficacy (n=5), ADR (n=5), non-compliance (n=1), clinical
improvement (n=4)) after an average treatment duration of
24 months.
Conclusion and relevance Omalizumab improved lung func-
tion in patients with SAA, eliminating the use of CO and
with an acceptable safety profile. We noticed that there is a
need to improve the registration of some clinical parameters
in order to ensure adequate therapy monitoring that will
help to provide knowledge of the role of each of these
therapies.
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4CPS-147 THERAPEUTIC POSITIONING AND USE OF
INTRAVITREAL RANIBIZUMAB AND AFLIBERCEPT
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Background and importance Intravitreal ranibizumab (IVR) and
aflibercept (IVA) are approved for ophthalmology pathologies
such as age related macular degeneration (AMD) and diabetic
macular oedema (DME). Due to drug costs and high preva-
lence rates, there is a need to protocolise and rationalise the
use of these drugs.
Aim and objectives To develop and implement a treatment
algorithm and to evaluate the effectiveness and safety of IVR
and IVA in a tertiary hospital.
Material and methods A group composed of ophthalmologists
and pharmacists was created. An observational retrospective
study was carried out including all patients treated with IVR
and IVA from September 2017 to August 2018. Collected var-
iables were gender, age, pathology, previous bevacizumab injec-
tions, response and adverse events. For IVR, complete
response was defined as gain of visual acuity (VA) �5 letters
or loss of foveal thickness from baseline values. For IVA, com-
plete response was defined as gain/maintenance of VA, reduc-
tion of subretinal fluid and absence of inflammatory activity.
Partial response was considered if only one of these parame-
ters was observed. Responses were compared with pivotal clin-
ical trials (PCT).
Results A treatment algorithm was developed and approved by
the pharmacotherapeutic committee. IVR and IVA were posi-
tioned as secondline treatments after at least three bevacizu-
mab injections. Overall, 75 injections of IVR (median 3 per
patient, range 1–5) were administered into 29 eyes corre-
sponding to 26 patients (30.8% women) with a median age
of 68 years (range 40–87) affected by DME. Complete
response was observed in 18 eyes (62.1% vs 42.5% in PCT),
partial response in 5 (17.2%), non-response in 1 (3.4%) and
follow-up loss in 5 (17.2%).
Regarding IVA, 283 injections (median 3, range 1–11) were

administered into 77 eyes corresponding to 68 patients
(52.9% women) with a median age of 78 years (range 48–
98). All patients were affected by AMD. Complete response
was observed in 51 eyes (66.2% vs 31.0% in PCT), partial
response in 18 (23.4%), non-response in 4 (5.2%) and follow-
up loss in 4 (5.2%). Median previous injections of bevacizu-
mab were 7 for IVR and 8 for IVA. No serious adverse
events were observed.
Conclusion and relevance The algorithm was implemented well
in our hospital, achieving rational ophthalmic drug use. IVR
and IVA are effective and safe, with better complete responses
than those described in PCT.
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Background and importance PRGF-Endoret is an autologous
preparation obtained from the patient‘s own blood containing
a set of proteins specifically addressing wound healing and tis-
sue regeneration of the ocular surface. It is used to treat dry
eye, often displacing other therapies such as autologous
serum.
Aim and objectives To evaluate the efficacy and safety of
PRGF-Endoret eye drops, as well as patient satisfaction, in
patients with dry eyes.
Material and methods This was a retrospective observational
study of all patients for whom PRGF-Endoret was requested
between February 2019 and October 2019 for the treatment
of several disorders with ocular dryness as a symptom.
The following demographic and clinical data were obtained

from the electronic medical history: age, gender, treatment
start date, indication, dosage, treatment duration, previous
treatment with autologous serum and clinical evolution.
In addition, two anonymous surveys were conducted

based on the dry eye questionnaire (DEQ). The first survey
was conducted in patients who started treatment, evaluating
the frequency of several symptoms (eye dryness, foreign
body sensation, eye stinging, pain, eye tingling, blurred
vision, eye redness, discomfort to light) and a second survey
was conducted when renewing the treatment, in which effi-
cacy and safety (taking as a measure the appearance of
adverse effects) was evaluated, and also satisfaction with the
treatment.
Results Twenty-two patients were studied, 14 women (64%),
with a median age of 64 (24–95) years. Most patients
(70%) had been diagnosed with keratitis and/or corneal
ulcer. According to the electronic medical history, in 73%
of cases the clinical evolution was favourable after at least
3 months, requesting treatment renewal in 68%. Only one
case reported insomnia as a possible adverse effect. Three
patients (14%) have not yet completed 3 months of treat-
ment. The results of the surveys indicated that 100% of
patients were satisfied and noticed improvement in several
symptoms: 50% of patients had previously received autolo-
gous serum, 82% of them had a favourable evolution (two
without evaluation).
Conclusion and relevance The results indicated that PRGF-
Endoret improved dry eye symptoms in our patients, was safe
and patients were satisfied. Patients previously treated with
autologous serum had favourable evolution with PRGF-
Endoret. Although it is thought to be more expensive, patients
were satisfied with the change.

REFERENCES AND/OR ACKNOWLEDGEMENTS
No conflict of interest.

Abstracts

EJHP 2020;27(Suppl 1):A1–A232 A117



4CPS-149 INITIAL THERAPY FOR NEOVASCULAR AGE RELATED
MACULAR DEGENERATION: ARE THE GUIDELINES
MET IN CLINICAL PRACTICE?

1M Hernando Verdugo*, 1E Queipo García, 1A Pariente Junquera, 2MI López Gálvez,
1MT Sánchez Sánchez. 1Hospital Clinico Universitario De Valladolid, Pharmacy, Valladolid,
Spain; 2Hospital Clinico Universitario De Valladolid, Ophthalmology, Valladolid, Spain
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Background and importance The current clinical practice guide-
lines for the treatment of neovascular age related macular degen-
eration (nAMD) consist of a loading phase of 3 monthly
intravitreal injections of antivascular endothelial growth factor
(anti-VEGF) drugs, followed by individual maintenance pattern.1

The treatment of choice is ranibizumab. The response to treat-
ment is conditioned by the time elapsed between diagnosis and
initial treatment.2

Aim and objectives To analyse the time elapsed between diag-
nosis and initial treatment in patients with nAMD and to
assess compliance with the loading phase.
Material and methods This was an observational retrospective
study in patients diagnosed with nAMD who began treatment
with anti-VEGF drugs in 2018. Data collected were age, sex,
affected eye, neovascular membrane, best corrected visual
acuity (BCVA), drug, date of diagnosis and dates of adminis-
tration of three loading doses. Patients treated bilaterally were
counted as two different treatments.
Results Eighty patients were included (61.3% women, 38.7%
men) with a mean age of 80.3±8.1 years. Eighty-three eyes
were treated: 48.2% (40/83) right eye and 51.8% (43/83)
left eye, and 84.3% (70/83) received ranibizumab, 12.0%
(10/83) bevacizumab and 3.7% (3/83) aflibercept. Location of
the neovascular membrane was subfoveal in 53.0% (44/83),
juxtafoveal in 31.3% (26/83) and undefined/unknown in
15.7% (13/83).
Mean BCVA in the right and left eyes were 0.9±0.8 log-

MAR and 0.8±0.6 logMAR, respectively. Median number of
days between diagnosis and first dose was 17 days (0–59), 32
days (18–193) between the first and second doses and 32
days (18–130) between the second and third doses.
Conclusion and relevance
. There was a delay between diagnosis and initial treatment of
about 2 weeks, similar to that observed in other studies.2 It
would be necessary to reduce this time to achieve better
vision outcomes.

. The time interval between the three loading doses was
considered acceptable. It is important to meet this initial
treatment regimen to obtain good results in terms of visual
acuity.1 It would be interesting to evaluate the real clinical
benefit in these patients.
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1O Delgado Sanchez*, 2A Domingo, 3J De La Rubia, 4A García, 5A López, 6C Seguí,
7L Rumi, 8A Mengual, 9G Lostaunau, 10MV Mateos. 1Hospital Son Espases, Pharmacy
Department, Palma De Mallorca, Spain; 2Hospital General De Granollers, Haematology,
Granollers, Spain; 3Hospital Dr Peset, Haematology, Valencia, Spain; 4Hospital Arnau De
Vilanova De Lleida, Haematology, Lleida, Spain; 5Hospital Arnau De Vilanova De Valencia,
Haematology, Valencia, Spain; 6Hospital General De Granollers, Pharmacy Department,
Granollers, Spain; 7Hospital Arnau De Vilanova De Lleida, Clinical Trials Unit, Lleida, Spain;
8Hospital Arnau De Vilanova De Valencia, Pharmacy Department, Valencia, Spain; 9Celgene
Slu, Medical Affairs, Madrid, Spain; 10Hospital Universitario Salamanca, Haematology,
Salamanca, Spain

10.1136/ejhpharm-2020-eahpconf.251

Background and importance Multiple myeloma (MM) is an
incurable disease that is associated with severe symptoms
affecting health related quality of life (HRQoL). Here we
report the impact of treatment on disease burden in terms of
HRQoL and direct health costs.
Aim and objectives Primary endpoints were HRQoL (baseline
and at 5 months), reported by EuroQol-5D (EQ-5D) and
QLQ (quality of life questionnaire)-C30/QLQ-MY20 question-
naires and direct health costs.
Material and methods QoLMMBuS (NCT 02946333) is an
ongoing, prospective, observational study conducted in 53
Spanish sites in patients with MM not eligible for autologous
stem cell transplantation (ASCT). The interim cut-off date was
November 2018.
Results A total of 161 evaluable patients were enrolled
between November 2016 and October 2018. Median age
(range) was 77.6 (73.9–82.6) years, 44.7% were men, and
57.8% of patients had Eastern Cooperative Oncology Group
(ECOG) stage 0/I, 41.6% stage II (R-ISS), 66.2% disease iso-
type IgG and 33.1% disease isotype IgA. High risk cytoge-
netics were detected in 18% of patients. In total, 156 patients
received lenalidomide (32.0%) or bortezomib (68.0%) as first-
line therapy. With a median follow-up of 5.0 months (3.5–
11.1), response rates were: complete response in 17.9%, very
good partial response in 28.4%, partial response in 38.8%
and progression of disease in 1.5%: 61.5% of patients
remained on firstline therapy. EQ-5D and QLQ C30 (at 5
months) showed an increase in HRQoL mean values for the
key domains of global health status/QoL, physical, role and
emotional functioning, although patients experienced worsen-
ing in dyspnoea (p=0.003). The mean QLQ-MY20 values
showed a significant improvement for the domains of disease
symptoms (p=0.037) and future perspective (p=0.010) and
worsening for side effects and body image. A total of 56.4%
patients experienced at least one adverse event and 77.8%
and 79.9% of patients went to visit their doctor or outpa-
tients, respectively. Hospital admissions reported were 154
with a mean (SD) time of 18.3 days for hospitalised patients.
Mean direct cost of hospitalisation/patient was 6670.9 C¼ .
Annual mean cost was 13 748C¼ per patient and 48.5% of
the cost was related to hospitalisation.
Conclusion and relevance Lenalidomide and bortezomib were
the main drugs used as firstline treatment of MM patients not
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eligible for ASCT. These preliminary analyses indicate that
patients experienced a significant improvement in disease
symptoms and future perspective and a significant worsening
in dyspnoea within the first months, with lower impact on
direct health costs over time. The efficacy and safety profile
remained favourable at the time of analysis.
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4CPS-151 THE IMPACT OF AN INTEGRATED ELECTRONIC
MEDICAL RECORD ON THERAPEUTIC DRUG
MONITORING
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Background and importance Healthcare is currently undergoing
a transformation to a digital platform and implementing an
integrated electronic medical record (ieMR). The ieMR deliv-
ers an integrated suite of digital services that improve safety,
efficiency and quality in clinical workflow processes. This is
changing the future of healthcare and the roles of healthcare
professionals. The changing face of the healthcare system is an
opportune time to review current processes. Therapeutic drug
monitoring (TDM) is currently planned and ordered by medi-
cal officers at an outer metropolitan hospital. The role of the
pharmacist is sporadic. There is currently minimal data about
the impact of a digital hospital system on traditional roles and
current processes within the healthcare system.
Aim and objectives To review the impact of ieMR on the
TDM process within an outer metropolitan hospital.
Material and methods A retrospective audit was conducted on
TDM over two 12 month periods. The periods were 2016 (a
paper based hospital system) and 2018 (a digital hospital sys-
tem). Patients were identified using the electronic pathology
database. Patients were excluded if <18 years of age, it was
an outpatient setting or within the emergency department.
Progress notes, medication charts, ieMR and other relevant
pathology were reviewed. They were assessed for appropriate-
ness of the timing of collection, compliance to recommended
TDM guidelines and the documented involvement of the
pharmacist.
Results There were 10 medications included in the study,
which covered 1686 and 1251 tests in 2016 and 2018,
respectively. Of these, 40.6% at cost of $AUD15 999.43 were
collected at an inappropriate time in 2016 and 41.9% at a
cost of $AUD11 545.27 in 2018, making interpretation diffi-
cult. There was documented pharmacist advice in 8.6% in
2016 and in 13% in 2018 of all TDM results. The TDM
function in ieMR was only used in 3% of all tests.
Conclusion and relevance TDM has a large impact on the
therapy and outcome of patients. This review demonstrated

that ieMR did not have a significant impact on TDM and
demonstrated a minimal role for the pharmacist. These pre-
liminary results showed that a review of the current TDM
process is required and with their drug and pharmacokinetic
knowledge, a greater impact and role of the pharmacist is
required.
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Background and importance Therapeutic equivalents are drugs
with a different chemical structure but with similar therapeutic
and adverse effect profiles when equivalent doses are
administered.
Aim and objectives To analyse the pharmacotherapeutic inter-
ventions of proposing therapeutic equivalents (PIPTEs) for pre-
scribed not included in the pharmacotherapeutic guide
medications (NIGM), as well as their degree of acceptance.
Material and methods A retrospective observational study was
carried out over a period of 2 months. The PIPTEs were real-
ised during pharmaceutical validation. The following items
were collected: age, sex, prescribed NIGM, acceptance of the
PIPTE (it was considered accepted when changes were gener-
ated in the prescription), measure adopted by the doctor
(change to the proposed equivalent, change to another equiva-
lent, patient contribution or suspension of treatment) and the
medical service.
Results A total of 211 patients (122 men) with a median of
76 years (20–98 years) were reviewed. A total of 2197 inter-
ventions were performed: 1294 (58.9%) were about NIGM.
Of these, 228 (17.62%) were PIPTEs, with the following dis-
tribution according to pharmacotherapeutic group: 78
(34.21%) ARA-II, 65 (28.5%) ACEIs, 34 (14.91%) statins, 32
(14.05%) calcium antagonists, 5 (2.19%) PPIs, 1 (0.44%) anti-
H2 and 13 (5.7%) of other groups.
Most of the PIPTEs were accepted (79.82% (182)). The

degree of acceptance of each pharmacotherapeutic group was:
79.49% (62) for ARA-II, 89.23% (58) for ACEIs, 73.53%
(25) for statins, 75.0% (24) for calcium antagonists, 40.0%
(2) for PPIs, 100% (1) for anti-H2 and 69.23% (9) for other
groups.
In 52.19% (95) of cases, the proposed therapeutic equiva-

lent was changed (25 ARA-II, 41 ACEIs, 13 calcium antago-
nists, 10 statins, 2 PPIs, 1 anti-H2 and 3 other groups). In
25.82% (47) of patients the drug was contributed by the
patient, 14.84% (27) were suspended and 7.14% (13) were
changed to a drug different from the one proposed.
Conclusion and relevance The majority of the interventions
performed by pharmacists were in relation to NIGM. ARA-II
and ACEIs were the groups with the highest number of
PIPTEs. More than 75% of the PIPTEs caused a change in
the prescription, which resulted in more than 50% of cases
substituting the NIGM for the equivalent proposed by the
pharmacy service. This reflects the great contribution of the
hospital pharmacist to therapeutic exchange programmes.
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Background and importance Biological drugs have improved
the therapeutic possibilities for ulcerative colitis (UC), showing
good clinical efficacy. However, a considerable percentage of
patient do not initially respond to treatment or lose the
response achieved over time. To resolve treatment failure, sev-
eral strategies have been used, including intensification of
treatment.
Aim and objectives To analyse the use of biological drugs in
patients with UC and the strategies used in the intensification
of these treatments in clinical practice.
Material and methods This was a retrospective observational
study. Inclusion criteria were patients with UC who received
biological treatment during the study period (in 2018). Varia-
bles collected were sex, age, number of years diagnosed,
intestinal inflammation marker (calprotectin (CF)) before and
after treatment, biological drug received during the study
period, use of intensification and strategy used (dose increase
or dosage interval shortening and determination of drug lev-
els). Loss of response was defined as therapeutic levels not
achieved in the case of infliximab (IFX) and adalimumab
(ADA). Data were obtained from the outpatient dispensing
programme (ATHOS) and the electronic medical records
(Diraya).
Results During the study period, 48 patients were included:
61.54% women, median age 41 years (range 19–64) and
median number of years diagnosed 7 years (range 1–29).
Median CF before starting treatment was 513.95 (range 128–
4257) and after biological treatment it was 97 (range 8–
3963).
The prescribed biological drugs were IFX in 53.06% of

patients (n=26), ADA in 22.44% (n=11), vedolizumab (VDZ)
in 14.29% (n=7), tofacitinib in 4.08% (n=2) and ustekinu-
mab in 4.08% (n=2). Treatment was intensified in 46.93% of
patients (IFX n=16; ADA n=1; VDZ n=6) due to loss of
response. In all patients the intensification strategy was to
shorten the dosing interval except in two cases in whom the
dose was increased (IFX n=2). Intensification strategies in
patients receiving IFX and ADA were carried out according to
the drug levels obtained, while for VDZ it was performed
according to signs of clinical activity and intestinal inflamma-
tion markers, such as CF.
Conclusion and relevance Biological drugs represent an effec-
tive and safe option in patients with UC but in approximately
half of the cases in the study period, treatment had to be
intensified. Therefore, the introduction into clinical practice of
monitoring serum levels of biological drug is essential for a
correct intensification strategy.
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Background and importance Medication is potentially inappro-
priate when the risk of adverse effects is greater than the clin-
ical benefit, especially when safer and/or more effective
treatments are available.
Aim and objectives To analyse potentially inappropriate pre-
scriptions (PIPs) and potential prescribing omissions (PPOs) in
elderly patients hospitalised for trauma and/or orthopaedic
surgery.
Material and methods A prospective observational study (15
August 2018–15 February 2019) was conducted in the
trauma/orthopaedic surgery department of a general hospital.
Inclusion criteria were age �65 years, �3 chronic medications
and interview with a pharmacist for reconciliation of home
medication at hospital admission. Study variables were sex,
age, number of comorbidities, number and type of chronic
medications, place of residence (home, or residential/health
centre (R/HC)) and reason for admission and its type (elec-
tive/urgent). Medications were categorised using the anatomical
therapeutic chemical classification system. STOPP-START crite-
ria were used to detect PIPs and PPOs. Binary logistic regres-
sion analysis was conducted to identify factors related to PIPs
and POPs.
Results The study included 114 patients (6.4% women, mean
age 79.8±7.9 years, 3.2±2.2 comorbidities/patient, 7.9±3.6
medications/patient; 6.1% in R/HC). The main reason for
admission was hip fracture (45.6%); 57.9% of admissions
were urgent and due to falls. Among the 898 chronic medica-
tions evaluated, 15.8% were a PIP or PPO. The most fre-
quently implicated anatomic groups were: A—alimentary tract/
metabolism (24.9%), C—cardiovascular (24.2%) and
N—nervous system (24.1%). We detected 131 PIPs in 72
patients (63.2%), including: STOPP-A1, medication without
indication (18.3%), mainly (75%) proton pump inhibitors
(PPIs); STOPP-A2, treatment longer than recommended
(17.6%); STOPP-A3, duplication (9.2%); STOPP-K1, benzodia-
zepine in falls (7.6%); and STOPP-D5, benzodiazepines >4
weeks (6.1%), among others. We detected 15 PPOs in 13
patients (11.4%), including: START-D1, gastroprotection with
PPI (33.3%); START-E3, calcium/vitamin D in osteoporosis
(26.7%); START-H2, laxative with opioid (20.0%); and
START-E5, vitamin D in elderly after fall (6.7%), among
others. The number of chronic medications per patient was
the sole factor associated with PIPs and/or PPOs (OR=1.49
(95% CI 1.17–1.89), p=0.001).
Conclusion and relevance PIPs were highly prevalent among
elderly trauma patients; they were more frequent than PPOs
and mainly attributable to polymedication. The medications
most frequently associated with PIPs were PPIs and benzodia-
zepines, which can increase the risk of falls and hip fractures.
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4CPS-155 REAL LIFE EXPERIENCE OF HOME CARE
ADMINISTRATION OF 5-AZACITIDINE AND
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Background and importance Most patients with intermediate-2
and high risk myelodysplastic syndrome (MDS) have a median
age of 75 years and 25% are diagnosed after 80 years of age.
Therefore, many may have great difficulty travelling to the hos-
pital for the 7 day treatment for each cycle of 5-azacytidine.
Aim and objectives To analyse the experience and results of
administration of 5-azacytidine in domiciliary care in daily
clinical practice and to evaluate therapeutic adherence.
Material and methods A 4 year prospective observational study
was conducted in 40 MDS patients with a median of age of
76 years, who had difficulty travelling to the day hospital to
receive treatment with 5-azacytidine over 7 days. The drug
was prepared in the hospital pharmacy service, using the
water reconstitution method for refrigerated injections, and
kept refrigerated (2–8°C), resulting in both chemically and
physically stable solutions for 22 hours. Once inclusion of the
patient in the study was confirmed by the haematologist, the
prescribed treatment regimen was communicated to the phar-
macy service and nurse to organise the medication regimen in
domiciliary care. The variables considered in this study were:
beginning of treatment with 5-azacytidine, treatment duration,
level of satisfaction of patients, treatment adherence and side
effects detected.
Results Forty MDS patients received treatment with 5-azacytidine
in domiciliary care over a mean of 16 months of treatment:
75% of patients had great difficulty traveling to the day hospital
because they required someone to accompany them and 35%
did not have the supporting infrastructure. All (100%) patients
were highly satisfied with the service, therapeutic adherence
improved to 95% and side effects were detected in 15% of
patients (neutropenia, anaemia and gastrointestinal reactions).
Conclusion and relevance Administration of 5-azacytidine in
domiciliary care in older patients with MDS with difficulty
travelling to the day hospital allowed greater support of these
patients, improving the day hospital logistics, increasing patient
satisfaction and adherence to treatment, and offering better
quality healthcare.
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Background and importance Immunotherapy has broken new
ground in the treatment of multiple myeloma, with the intro-
duction of monoclonal antibodies into the therapeutic arsenal,
representing a paradigm shift in treatment. Daratumumab is a
human monoclonal antibody IgG1k, which binds to the CD38
protein that is expressed at a high level on the surface of
multiple myeloma tumour cells.
Aim and objectives To evaluate real life experience of daratu-
mumab in monotherapy for the treatment of adult patients
with relapsed refractory multiple myeloma (RRMM), who
have previously received a proteasome inhibitor and an immu-
nomodulatory agent and who have experienced disease pro-
gression since the last treatment.
Material and methods This was a multicentre, prospective,
observational study, conducted over a period of 3 years in
two third level hospitals, in 40 patients diagnosed with
RRMM. To evaluate health outcomes, the following variables
were measured: age, sex, number of previous lines, daratumu-
mab cycles received, progression free survival (PFS) and
adverse reactions.
Results Forty RRMM cases were analysed (80% men, 20%
women). Mean age was 62 years. The health outcomes meas-
ured in our clinical practice were: 60% of patients received
daratumumab as monotherapy, as thirdline treatment, 30% as
fourthline treatment, and 10% as sixthline and seventhline
treatment. The mean number of daratumab cycles was 7,
except for one patient who has now completed cycle 27.
Median PFS was 4 months. Only mild gastrointestinal adverse
reactions (nausea and vomiting) were observed (20% of
patients). The correct premedication was performed before
and after daratumumab infusion, including 10 mg of oral
montelukast (first infusion) and respecting the infusion times
according to the technical datasheet.
Conclusion and relevance Health outcomes for daratumumab
as monotherapy for the treatment of patients with RRMM
were similar to those published in the combined trial gene
501 and SIRIUS. According to recent publications, daratumu-
mab is likely to be more effective in combination with other
drugs. Daratumumab is well tolerated in most patients and is
therefore considered a safe treatment.
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Background and importance Since the first biosimilar drug was
authorised, medicine agencies have promoted their use. How-
ever, interchangeability or switching are different in each
country, creating disparity in their use.
Aim and objectives To measure the use of intravenous biosimi-
lar drugs since their introduction in a third level hospital.
Material and methods We analysed the number of patients
treated with biological reference products (BRP) and with
their corresponding biosimilars since the arrival of each biosi-
milar until September 2019. We studied infliximab, rituximab
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and trastuzumab. Infliximab biosimilar was introduced in Sep-
tember 2015 and rituximab and trastuzumab in August 2018.
The results were analysed with Excel.
Results We identified 203 patients treated with infliximab,
16.2% for rheumatoid arthritis (RA) and its derivatives,
80.3% for inflammatory bowel disease (IBD) and 3.5% for
other pathologies. A total of 54.7% of patients were treated
with a biosimilar, 46.8% as the initial treatment and 7.9% as
a switch. All (100%) switches were in patients treated for
IBD.
Rituximab was used in 158 patients, 60.8% for different

types of haematological cancer, 13.9% for RA, 5.1% for lupus
and 20.2% for other diseases. A total of 51.3% of patients
were treated with a biosimilar, 36.7% as the initial treatment
and 14.6% as a switch. Most (65%) of the switches were
found in haematological pathologies. Subcutaneous BRP were
given to 29.7% of the total patients.
There were 77 patients treated with trastuzumab, 92.2%

for breast cancer and 7.8% for gastric cancer. Of the 71
patients with breast cancer, 59.1% were treated with a biosi-
milar, 22.5% as the initial treatment and 36.6% as a switch.
The remaining 40.9% were treated with subcutaneous BRP. In
gastric cancer, 100% of patients were treated with a biosimi-
lar, 66.7% from the beginning and 33.3% as a switch.
Conclusion and relevance The use of biosimilar drugs is more
consolidated in new patients and switching is a slower
dynamic. The arrival of new biosimilars in the coming years
will increase their use. Some medical specialties are more
likely to using biosimilar drugs. The presence of a subcutane-
ous BRP can make the use of biosimilar drugs more difficult
as a switch or in new patients as physicians will prescribe a
subcutaneous BRP instead of an intravenous biosimilar.
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Background and importance Adalimumab and etanercept are
two of the most used biologic drugs worldwide in a variety
of chronic diseases. The introduction of biosimilar drugs (BS)
for both has revolutionised the market and may enable more
patients to access these treatments.
Aim and objectives To measure the use of etanercept and ada-
limumab biosimilars since their introduction in a third level
hospital.
Material and methods We studied the number of patients
treated with biological reference products (BRP) and with
their corresponding biosimilars since the introduction of eta-
nercept (April 2018) and adalimumab BS (January 2019) in
our hospital until September 2019. The results were analysed
with Excel.
Results There were 211 patients treated with etanercept,
36.7% for spondyloarthropathy, 35.1% for rheumatoid

arthritis, 14.8% for psoriatic arthritis and 13.4% for psoriasis.
In 41.7% of patients, treatment was with a BS the, 38.4% as
a new treatment and 3.3% as a switch. Of the 3.3% who
switched, 43% were patients with psoriasis, 29% with psori-
atic arthritis, 14% with rheumatoid arthritis and 14% with
spondyloarthropathy. We found that 4.9% of the total number
of patients started with the BRP.
We identified 452 patients being treated with adalimumab,

46.2% for arthropathies, 31.0% for inflammatory bowel dis-
ease, 16.4% for psoriasis and 6.4% for other diseases. In
18.9% of patients, treatment was with a BS, 17.0% in new
patients and 1.9% as a switch. Every switch was done in
psoriatic patients. We found that 1.3% of the total number of
patients started treatment with the BRP.
Conclusion and relevance The use of the biosimilars of etaner-
cept and adalimumab was highly accepted when initiating a
new treatment and switching is starting to increase, especially
in psoriasis. It is important to design a strategy that could
enhance switching from the BRP to the biosimilar drug in
pathologies other than psoriasis where patients have chronic
conditions and will need treatment for a long period of time.
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Background and importance The implementation of community
acquired pneumonia (CAP) guidelines has led to shortening
the duration of antibiotic treatment, reducing costs and
improving pneumonia related morbidity and mortality. Adher-
ence to CAP guidelines is varied in multiple international
studies. This study aimed to evaluate the rate of adherence to
the 2007 guidelines from the Infectious Diseases Society of
America (IDSA) and the American Thoracic Society (ATS) for
the diagnosis and treatment of CAP in hospitalised patients.
We also wanted to identify patient related factors that may
influence adherence to treatment guidelines at our tertiary
care teaching hospital
Aim and objectives The aims of the study were to evaluate
adherence to IDSA guidelines for the management of CAP.
Material and methods Patients admitted with CAP had their
charts prospectively reviewed from 1 April to 31 July 2018.
Patients were eligible to participate in the study if they were
>18 years of age and the admitting diagnosis was CAP. Dem-
ographic data, comorbid conditions, smoking history, antibiotic
culture and sensitivity, duration of antibiotic therapy, relevant
laboratory data and diagnostic procedures were retrieved from
the medical records. The proportion of patients who were
treated according to CAP guidelines were recorded and com-
pared with the most widely referenced guideline, IDSA/ATS
for the treatment of CAP.
Results During the study period, 138 eligible patients were
identified, 51.4% were women, mean age was 59.1±20 years
and 49.3% had diabetes. Only 8% of patients received a
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single initial empirical antibiotic whereas 92% received com-
bination antibiotics. A total of 122 patients received appro-
priate initial empirical therapy on the first day of
hospitalisation: 9.4% of patients received broad spectrum
antibiotics that were not warranted. Eighty-one (58.7%) of
the patients had a change in antimicrobial regimen during
hospital admission. Overall appropriateness of CAP manage-
ment based on the composite of initial empirical treatment,
duration of treatment and switching antibiotics according to
culture and sensitivity during the admission period was
58.0%. Severe respiratory illness was the most significant
independent risk factor.
Conclusion and relevance The study showed that adherence to
CAP guidelines for an initial empirical therapy on the first
day of hospitalisation was optimal whereas overall adherence
to CAP management throughout the hospital stay was low.
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SWALLOWING DIFFICULTIES IN A PUBLIC
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Background and importance Institutionalised people in a nurs-
ing home have a profile characterised by advanced age, multi-
ple pathologies and many also suffer from swallowing
problems. This not only affects nutrition but can also affect
taking medications. Many drugs must be crushed or dissolved
to facilitate administration and in many cases the stability of
the drugs under these conditions is not known.
Aim and objectives The aim of the study was to evaluate med-
ication administered to patients with swallowing problems in a
public residential care home and to establish possible commer-
cialised alternatives or develop compounding pharmaceutical
preparations.
Material and methods A prospective longitudinal study was
performed (1 month) in a public nursing home. Data collected
were: patients with swallowing difficulties and oral treatments
which had to be subdivided or crushed for administration,
nasogastric tube use, age, sex, number of drugs and pharma-
ceutical forms. We also did a literature search for drugs and
use in this manner (small therapeutic windows, slow release,
enteric coats, etc) to look for alternatives that might facilitate
administration and guarantee stability and safety.
Results Eighty-five institutionalised elderly patients lived in the
nursing home and 20% had dysphagia or difficulty taking
their oral treatment. Mean age of the patients with swallowing
difficulties was 90.35 (SD=4.27) years. None had a nasogas-
tric tube. Fifty-three different medications were identified and
only 11 had an adapted pharmaceutical formulation: 50% (26/
53) had an alternative of the same composition but of a dif-
ferent pharmaceutical form commercialised as syrup, oral solu-
tion, drops or powder. In 47 cases the drugs could be
crushed and diluted and administered immediately. In five
cases the drugs were being crushed and should not have been.
The pharmacist proposed other alternatives, such as drinking

parenteral ampoules (5/53), sublingual administration (1/53) or
elaborate compounding preparations (8/53). The possibility of
preparing eight compounding pharmaceutical preparations was
facilitated.
Conclusion and relevance Most of the treatments that were
analysed did not facilitate swallowing and were manipulated,
which can provoke errors in medicine administration. Hospital
pharmacists should assess the suitability of compounding medi-
cation formulations and propose solutions to guarantee stabil-
ity and safety of medicines.
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Background and importance Hospital at home (HaH) units
provide hospital level care at home to patients who would
otherwise remain hospitalised. A HaH unit is hospital based
with a multidisciplinary team in which the pharmacist role is
essential to provide pharmaceutical care in potential medica-
tion related problems.1 Our HaH unit was started in 2015
and 1340 patients were admitted up to August 2019.
Aim and objectives To analyse pharmacist interventions (PIs) in
HaH admitted patients.
Material and methods This was a retrospective study con-
ducted between December 2018 and August 2019. All patients
admitted to the HaH unit were included, except those <65
years of age or with <5 drugs prescribed. PIs made by email
and by electronic notification were recorded. Telephone PIs
were excluded. PIs were classified by intervention type (medi-
cation review, pharmacokinetics monitoring, prescription vali-
dation, information and therapeutic reconciliation), reason for
intervention and therapeutic recommendation.
Results During the study period there were a total of 80 PIs
in 53 patients from a total of 425 patients admitted to the
HaH unit. Most patients (63.5%) had more than 10 drug pre-
scriptions, and mean age was 74.7 years.
The major PI were related to pharmacokinetic monitoring

(45.0%), medication review (28.8%) and prescription valida-
tion (23.8%). The principal pharmaceutical recommendations
were related to dose adjustment, low therapeutic index
(34.6%), blood analysis for monitoring (23.5%) and alterations
in prescribed drugs (16.0%). Thirteen cases of severe interac-
tions were detected, of which 69.2% led to drug alteration
and 30.8% to de-prescription. The acceptance rate of the
pharmacist recommendations was 96.3%.
Conclusion and relevance PIs were mainly in polymedicated
patients, reinforcing the need for pharmaceutical care in these
high risk patients. Although the study population was small,
compared with the total number of patients admitted to the
HaH, the PIs showed a high impact, reducing potential harm
to patients (antibiotics with low therapeutic index, detection
of severe or moderate interactions). The high acceptance rate
of the interventions by physicians revealed their importance
and significance. Participation of a pharmacist in the HaH
team contributes to improve patient safety and avoids drug
related problems.
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4CPS-162 PHARMACEUTICAL INTERVENTIONS IN DRUGS
PROVIDED TO THE OUTPATIENT HOSPITAL
PHARMACY
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Hospital Garcia De Orta, Pharmacy, Almada, Portugal
Background and importance Pharmacists are responsible for
outpatient drug distribution. The aim is not just to provide
the medication but also to prevent, acknowledge and resolve
medication related problems (MRP). The value of pharmaceut-
ical interventions (PIs) is reflected in adherence, healthcare
education and promotion of quality of life in patient.
Aim and objectives To assess and characterise PIs performed in
outpatients, their caregivers and other healthcare professionals.
Material and methods This was a retrospective longitudinal
study conducted in all patients treated in the outpatient hospi-
tal pharmacy between November 2018 and August 2019. PIs
were recorded and classified according to type, reason, time
and outcome of the intervention.
Results During the study period, 663 PIs (n=38057 patients)
were recorded. The specialties with the largest number of inter-
ventions were infectious disease (41.9%), oncology (26.5%) and
gastroenterology (14.6%). The PI targets were patients (62.7%),
caregivers (12.2%), physicians (22.9%) and other healthcare
professionals (2.2%). We highlighted PIs related to therapeutic
education (37.1%), verification/reinforcement of adherence
(21.1%) and pharmaceutical consultation (7.4%). The most rele-
vant reasons for PIs were new patient/new drug (44.5%), poor
adherence (21.5%), incorrect intake/insufficient therapy knowl-
edge (4.9%), wrong drug prescribed (4.1%) and suspected
adverse drug reaction (1.1%). A total of 67.3% of PIs took 5–
15 min and 19.1% >15 min. The acceptance rate of pharma-
ceutical recommendations was 92.9%.
Conclusion and relevance Pharmacists are essential when dis-
pensing drugs, not only for providing information and thera-
peutic teaching, but also to actively detect MRP. Due to the
high number of daily consultations performed (about 200
patients/day) and lack of human resources, it is likely that PIs
are underreported. Communication between different health
professionals is essential in the resolution of MRP, contributing
to safety improvements and therapy optimisations. PIs had a
high acceptance rate which demonstrates the importance and
recognition of the pharmacist’s role.
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Background and importance The clinical pharmacist ensures the
effective and rational use of drugs through the application of
technical and scientific knowledge. Residence in the intensive
care unit (ICU) allows greater proximity to the patient and the
multidisciplinary team, resulting in rapid and efficient support in
all issues related to drugs.
Aim and objectives To describe and characterise the interven-
tions developed by the clinical pharmacist residing in the ICU,
and thereby demonstrate its added value, namely in pharmaco-
therapeutic follow-up and on the spot rapid and assertive sup-
port in a multidisciplinary environment.
Material and methods The clinical pharmacist’s workplace was
transferred to the ICU of a private hospital in Lisbon, with
12 inpatient beds. Ove a 10 month period (November 2018
to August 2019), the unit had a monthly average of 165 inpa-
tients, of which 115 (70%) were in postoperative recovery
and 50 (30%) in a critical condition. All pharmaceutical inter-
ventions for critically ill patients were recorded (Excel file
and/or BSimple software), categorised and analysed.
Results Nearly 79% of critically patients admitted during the
study period were the subject of pharmaceutical interventions,
performing a total of 394: 86 (17%) related to dose and dos-
age adjustments; 49 (10%) related to dilution/reconstitution;
46 (9%) were regarding training and preparation of technical
and scientific support material; 44 (9%) related to route of
administration; 40 (8%) related to logistics and supply issues;
30 (6%) were interactions, compatibility and stability; 27 (5%)
were in the field of clinical nutrition; 19 (4%) were related
to records of drug allergies; 18 (4%) were support in the
establishment of guidelines based therapy; 13 (3%) were inter-
nal audits of narcotic drugs, blood products and emergency
vehicles; 11 (2%) were clarification of questions on wound
care material; 7 (1%) were requests for out of hospital medi-
cation; and 4 (1%) were therapeutic reconciliations.
Conclusion and relevance Residence of the clinical pharmacist
in the ICU is fundamental for safe and effective use of
drugs. The evidence presented in this study demonstrated the
added value of providing a patient centred pharmaceutical
service in a multidisciplinary and interdisciplinary team, add-
ing value to the care provided by other health professionals.
This proximity also allowed quick intervention in the resolu-
tion of various day to day pharmacotherapeutic and/or circuit
related issues.
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Background and importance The occupational risk due to
exposure to hazardous drugs (HDs) has been a mounting con-
cern to healthcare professionals, including in nursing homes.
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Aim and objectives To study the impact of a strategy to
improve safe handling procedures for HDs and to review
medical prescriptions.
Material and methods A prospective multicentre study was
conducted in 25 nursing homes (NH), 18 day care centres
(DC) and 13 centres for people with intellectual disabilities
(CPID), with 2500 healthcare professionals serving 7501 users.
The intervention consisted of creating standardised work pro-
cedures and developing two training sessions for doctors and
managers. Subsequently, HD treatments were reviewed accord-
ing to INFOMEP (a Spanish HDs database) and different
interventions were developed to withdraw, replace or reduce
HD manipulation. Interventions were compiled and their
acceptance was calculated.
Results A total of 58 656 lines of treatment were analysed,
resulting in 2732 HDs (4.7%) in 2394 users without the
ability to self-administer their medicines: 7.6% HDs in
group 1, 43.1% HDs in group 2 and 49.3% HDs in group
3. For HDs, 41.1% required handling for preparation and
administration: 8.5% in group 1, 36.7% in group 2 and
54.8% in group 3. The most frequent drugs were risperi-
done (22.6%), acenocoumarol (22.3%), valproic acid
(8.9%), clonazepam (7.4%), spironolactone (7.0%), carbama-
zepine (4.7%) and paroxetine (4.3%) which accounted for
75.0%. A total of 584 interventions were made (percentage
acceptance): 86 (69.8%) withdrawn as not need, 103
(29.1%) replaced, 369 (39.0%) switched to another drug
presentation which required less manipulation, 9 (55.5%)
optimised administration frequency, 9 (33.3%) optimised
drug schedule and 8 (0.0%) changed pharmaceutical form.
Global acceptance was 42.0%. After the intervention there
were 1924 HDs: 9.0% in group 1, 25.5% in group 2 and
65.5% in group 3. HDs were reduced by 29.6% due to ris-
peridone and paliperidone which were no longer considered
dangerous by NIOSH during the study period (83.0%),
withdrawals (7.4%), lost (5.9%) and replaced with other
non-HDs (3.7%).
Conclusion and relevance The exclusion of risperidone and pal-
iperidone has meant a significant reduction in the prescription
of HDs in nursing homes. This particular prescription review,
supported by standardised procedures, individual interventions
and training, also contributed to the adequacy of HD pre-
scriptions. The pharmacist is a key advisor in HD safe han-
dling strategies, including in nursing homes.
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Background and importance Some studies have concluded that
antibiotic consumption in nursing homes is more elevated
than in the community. However, in our area, it is not well
known. Inappropriate use of antimicrobials is one of the most
important problems of drug misuse because it can lead to a
major incidence of antimicrobial resistance.

Aim and objectives To analyse antibiotic consumption in a
nursing home and to compare it with antimicrobial consump-
tion in our community.
Material and methods An observational study was carried out
from July 2018 to June 2019 in residents of a nursing home
(30% dependents and 70% in social exclusion). The variables
recorded were number of residents per month, global defined
daily dose (DDD) of antibiotics (ATC J01–J02)/1000 residents/
days, DDD of amoxicillin–clavulanic acid/1000 residents/day,
DDD of quinolones/1000 residents/day and DDD of fosfomy-
cin trometamol/1000 residents/day. These results were com-
pared with the available data from primary care.
Results The mean number of residents was 89 (87–101).
The global DDD/1000 residents/day was 80.8 (third trimes-

ter 2018), 56.5 (fourth trimester 2018), 101.6 (first trimester
2019) and 82.4 (second trimester 2019).
The DDD of amoxicillin–clavulanic acid/1000 residents/day

was 15.1 (third trimester 2018), 8.4 (fourth trimester 2018),
26.7 (first trimester 2019) and 15.9 (second trimester 2019).
The DDD of quinolones/1000 residents/day was 30.4 (third

trimester 2018), 13.6 (fourth trimester 2018), 12.6 (first tri-
mester 2019) and 2.8 (second trimester 2019).
The DDD of fosfomycin trometamol/1000 residents/day

was 1.9 (third trimester 2018), 0 (fourth trimester 2018), 0.6
(first trimester 2019) and 2.3 (second trimester 2019).
The global DDD/1000 inhabitants/days in primary care was

14.1 (third trimester 2018), 15.9 (fourth trimester 2018) and
15.4 (first trimester 2019).
The DDD of amoxicillin–clavulanic acid/1000 inhabitants/

day was 5.5 (third trimester 2018), 5.5 (fourth trimester
2018) and 4.3 (first trimester 2019).
The DDD of quinolones/1000 inhabitants/day was 1.2

(third trimester 2018), 1.3 (fourth trimester 2018) and 2.2
(first trimester 2019).
The DDD of fosfomycin trometamol/1000 inhabitants/day

was 0.4 (third trimester 2018), 0.4 (fourth trimester 2018)
and 0.3 (first trimester 2019).
Conclusion and relevance Global antibiotic consumption in the
nursing home was approximately six times higher than in pri-
mary care, mainly due to the prescription of quinolones. Anti-
microbial stewardship programmes are necessary to improve
the use of antibiotics in this population.
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Background and importance Long acting injectable antipsy-
chotics have emerged to improve adherence and reduce the
risk of relapse in patients with psychiatric disorders.
Aim and objectives The aim was to evaluate the maintenance
rate of long acting injectable antipsychotics in real life.
Material and methods A retrospective observational study was
conducted from April 2017 to April 2019 in outpatients in
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mental health units who initiated long acting injectable anti-
psychotic treatment (monthly aripiprazole 400 mg (MA),
monthly paliperidone 150 mg (MP) or quarterly paliperidone
525 mg (QP)) between April and September 2017. Anthropo-
metric data, injectable antipsychotic treatment and psychiatric
diagnoses were collected. Active treatments, discontinuations
and changes in drugs, formulations (monthly/quarterly) and
doses were recorded in April 2018 and April 2019.
Results A total of 113 patients were included. Treatments
were 46.0% (52) MA, 40.7% (46) MP and 13.3% (15) QP.
Average ages (MA, MP, QP) were 41.75±12.8, 47.70±14.9
and 44.13±7.1 years, respectively, and the number of men
were 56.69%, 76.09% and 93.33%, respectively. Diagnoses
(MA, MP, QP) were paranoid schizophrenia in 55.77%,
54.35% and 53.33%, respectively; substance abuse related dis-
order in 7.69%, 4.35% and 6.67%, respectively; simple schiz-
ophrenia in 17.31%, 10.87% and 13.33%, respectively;
intellectual disability in 3.85%, 4.35% and 0%, respectively;
personality disorder in 1.92%, 4.35% and 0%, respectively;
and other in 13.46%, 21.73% and 26.67%, respectively.
In April 2018, 90.38% (47) of MA patients maintained

treatment, while 9.62% (5) discontinued treatment. A year
later, 76.92% (40) maintained treatment, 5.77% (3) changed
doses and 17.31% (9) had discontinued their treatment.
For MP, 58.70% (27) continued with treatment in the first

year, 19.57% (9) changed to QP, 6.51% (3) changed doses
but maintained the monthly administration and 15.22% (7)
interrupted treatment. In the second year, 50.00% (23) main-
tained treatment, 17.39% (8) changed to QP and 10.87% (5)
changed dose. Treatment was interrupted in 21.74% (10) of
patients at the end of the study.
For the QP group, 53.33% (8) maintained treatment in the

first year while 26.67% (4) required a change to MP and
20.00% (3) interrupted treatment. At the end of the study,
40.00% (6) maintained treatment, 26.67% (4) continued with
MP, 6.66% (1) changed to MA and 26.67% (4) discontinued
treatment.
Conclusion and relevance A good maintenance rate was
observed with MA and MP over 2 years. In contrast, half of
the patients receiving QP had to interrupt their treatment dur-
ing the first year due to a short acting duration. Almost a
third of QP patients had to restart treatment with MP. In con-
clusion, the maintenance rate was higher in monthly presenta-
tions than in the quarterly presentation.
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Background and importance Medication errors are frequent in
the hospital setting, increasing the morbidity and mortality of
patients. The pharmacist detects medication errors, preventing
the appearance of medication related problems through phar-
maceutical care and pharmacotherapeutic follow-up.

Aim and objectives To evaluate pharmaceutical interventions
and the degree of acceptance, and to evaluate the quality of
interventions and optimise the process.
Material and methods A descriptive retrospective study of 3
years’ duration of the interventions performed (October 2016–
September 2019) was carried out. After reviewing and validat-
ing the electronic medical prescriptions and communicating to
the responsible physician any possible medication errors
detected by electronic messaging or by telephone, the pharma-
cist recorded the interventions performed daily in a database,
classifying for further analysis.
Results A total of 5137 interventions were recorded in 4032
patients. Of these, 3032 were accepted after communicating
them to the prescribing physician. A total of 25.36% of the
interventions were related to therapeutic duplications, 13% to
drug interactions, 12.09% to documented drug allergies,
10.6% to dose error (66% excessive dosage and 34% insuffi-
cient dosage), 8.6% required clarification/request for informa-
tion because of an incomplete medical order, 8.75% were
inappropriate or unavailable pharmaceutical form, 8.5% were
medications not included in the hospital guide and 5.5% were
inappropriate dosage range. etc. The services with the highest
number of interventions were internal medicine 1436; pneu-
mology 359; neurology 356; cardiology 350; digestive 349;
oncology 335; infectious diseases 290; traumatology 189; and
psychiatry 183. The degree of acceptance of the interventions
in the internal medicine service was 49%; digestive (79%);
pneumology (76%); neurology (73%); and cardiology (75%).
Conclusion and relevance Pharmaceutical interventions improve
the quality of care and patient safety by reducing medication
errors. The service with the highest number of interventions
was internal medicine, although the degree of acceptance was
not very high. These results highlight the importance of phar-
maceutical interventions and suggest the need to implement an
automatic registration system for the interventions performed,
integrated into the electronic prescription programme, in order
to facilitate interventions and promote their acceptance.
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S Verheyen, S Wuyts, H Collier, PJ Cortoos*. Uz Brussel, Pharmacy, Brussels, Belgium
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Background and importance Registration of clinical activities
and interventions is essential for an objective evaluation of the
pharmacist’s contribution to pharmacotherapy. However, in Bel-
gium, a nationally standardised classification system is lacking,
prohibiting structured and uniform registration of drug related
problems (DRPs) and pharmaceutical interventions (PIs), thus
complicating benchmarking and feedback to management and
government.
Aim and objectives To develop and validate a Belgian classifica-
tion system for clinical pharmacy activities, based on the liter-
ature and stakeholders’ opinions.
Material and methods Firstly, existing classification systems for
DRPs and PIs were identified through a systematic literature
review. Secondly, through a nationwide electronic survey (Snap
Surveys; June–July 2018) we assessed current registration prac-
tices of Belgian hospital pharmacists and their opinions
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regarding an ideal registration system. This information was
used to develop a preliminary version of the classification sys-
tem, which was further evaluated by major stakeholders (hos-
pitals, universities, government) during a focus group
discussion (September 2018). A final version was validated
and assessed for interrater reliability in a second nationwide
electronic non-Delphi survey (March–April 2019), comprising
the classification of DRPs and PIs in 45 theoretical cases. Par-
ticipants were also asked to score interpretability, user friendli-
ness and user satisfaction.
Results Following the literature review, 22 classification sys-
tems were identified, all with different categories and numbers
of categories. Both the survey and focus group discussion
revealed that the use of validated systems is very scant, but
desirable in Belgium, with practicality and time investment as
the most important characteristics. The final classification sys-
tem included seven clinical activities, grouped into four activ-
ity classes. The most extensive activity class (ie, medication
review) included 29 DRPs and 22 PIs. Forty-four hospital
pharmacists participated in the validation study. Interrater reli-
ability was substantial for the DRPs (Fleiss’ k=0.731) and PIs
(Fleiss’ k=0.784). The classification system was found to be
user friendly, with good interpretability and user satisfaction,
resulting in a very high interest to use our system in daily
practice.
Conclusion and relevance A classification system, adapted to
Belgian clinical pharmacy activities, was developed and vali-
dated, and was well received by hospital pharmacists. The
final version will be promoted at different levels for use in
daily practice.

REFERENCES AND/OR ACKNOWLEDGEMENTS
No conflict of interest.

4CPS-169 EFFECT OF ABIRATERONE VERSUS ENZALUTAMIDE
ON PROSTATE SPECIFIC ANTIGEN LEVELS IN
METASTATIC CASTRATION RESISTANT PROSTATE
CANCER
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Background and importance Enzalutamide (ENZ) and abirater-
one (AA) are two drugs that have been shown to improve
survival in patients diagnosed with metastatic castration resist-
ant prostate cancer (CRPCm). There are no direct comparison
studies of these two drugs, so comparative analyses may help
therapeutic positioning.
Aim and objectives To evaluate the response of both drugs,
measured as an early decrease in prostate specific antigen
(PSA) levels, in CRPCm patients.
Material and methods A prospective study was carried out in a
third level hospital in which all patients diagnosed with
CRPCm receiving treatment with AA and ENZ as firstline
therapy were included. The characteristics of the patients and
the necessary clinical data were obtained from the electronic
medical records. To evaluate the progression of PSA levels,
their absolute variation was determined at 3 (VPSA3) and 6

(VPSA6) months from the beginning of treatment. Differences
between the baseline characteristics of both groups of patients
were evaluated using a Student’s t test. The same type of stat-
istical analysis was used to study significant differences
between AA and ENZ with respect to VPSA3 and VPSA6.
The study was authorised by the Committee on Ethics of
Drug Research (CEIm) of the centre of reference (code GNC-
ABI-2017-01).
Results In this study, 42 patients were included (mean age
78.3 years (66–92)), all with a Gleason score �7: 40.5%
(n=17) of patients were treated with AA and 59.5% (n=25)
with ENZ. No differences were observed between the two
groups in their baseline characteristics: mean age 76.2 versus
79.8 years (p=0.054); mean PSA levels before initiation of
AA were 32.9 ng/mL versus 59.0 ng/mL with ENZ (p=0.51).
VPSA3 was higher in the group of patients treated with ENZ
(�45.3 ng/mL) than in the AA group (+25.9 ng/mL, p=0.04).
No differences were observed between groups for VPSA6 (AA
versus ENZ: +28.1 ng/mL vs �10 ng/mL; p=0.23).
Conclusion and relevance As described in previous studies, an
early decrease (3 months) in PSA levels was greater in ENZ
treated CRPCm patients. However, these differences in bio-
chemical response were equal after 6 months of treatment.
Although these results, to date, have not been correlated with
effects on progression free survival or overall survival of
patients, this effect could position ENZ as the therapeutic
alternative in situations that require a rapid response.
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Background and importance Prescription in the emergency
department (ED) is compromised by multiple causes which
could lead to a higher risk of medication errors.
Aim and objectives To compare and analyse pharmaceutical
interventions (PIs) performed in frail patients (FP) with those
performed in the rest of the patients (ROP).
Material and methods A prospective interventional study (Janu-
ary 2019–June 2019) was conducted in a tertiary hospital. A
medical reconciliation was made daily using electronic pre-
scriptions (EP) of patients own drugs and ED treatment of all
patients admitted. FP (defined by their primary care physician)
were also personally interviewed.
Electronic medical history was consulted to evaluate current

treatment and to collect demographic data. PIs were per-
formed electronically in ROP and discussed personally with
the clinician in charge of FP. PIs were categorised. The rate
of medical acceptance was evaluated. Drugs were classified as
high risk drugs (HRD), potentially inappropriate drugs in the
elderly (PID) and other.
Results We included 418 patients: 61 in the FP group (mean
age 78.8 years (SD=10.4), 55.7% men) and 357 in the ROP
group (mean age 76.4 years (SD=13.5), 50.0% men).
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In the FP group, 188 PIs were registered (mean interven-
tions/patient 3.1 (DE 2.3)): 43.6% were medical reconciliation
errors, 16.5% were to discontinue a prescription (DP), 11.2%
were omission of a drug in the acute treatment (ODAT) and
12.7% were other reasons. A total of 22.3% of the interven-
tions were made in HRD (85.7% accepted) and 12.2% in
PID (73.9% accepted).
In the ROP group, 370 PIs were registered (mean interven-

tions/patient 1.25 (DE 0.6)): 29.5% were incorrect dose,
18.1% were medical reconciliation errors, 14.7% were
exchange of a drug was proposed, 7.8% were adjustment to
renal function, 5.4% were DP, 5.1% were ODAT and 19.4%
were other. A total of 19.5% of interventions were done in
HRD (75.0% accepted) and 11.4% in PID (40.5% accepted).
The approval rates for FP and ROP were 80.9% and 69%,

respectively. Results were presented to the hospital’s security
commission. Six security measurements were accepted and
implemented, two related to HRD (insulin and
anticoagulants).
Conclusion and relevance The high rates of acceptance of the
PIs showed that the integration of the pharmacist in the mul-
tidisciplinary ED team improved the safety of the prescrip-
tions, especially when the pharmacist was physically present.
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4CPS-171 PHARMACISTS AT THE HEALTH CENTRE
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Background and importance The drug department in the
region of Kronoberg in the south of Sweden was assigned to
investigate the participation of pharmacists in primary care to
increase patient safety.
Aim and objectives The aim of the study was to establish a
model for pharmacists at the healthcare centre whose purpose
was to improve drug follow-up, get more skilled patients and
ease the work for doctors and nurses.
Material and methods Two pharmacists visited one health
centre each 1 day a week during the period October 2016–
June 2017. Patients �75 years receiving �5 drugs were
included in the study by a nurse. The pharmacists met the
patients for 30 min for medication reconciliation and informa-
tion. After the visit the pharmacist did the medication review
and documented drug related problems in the journal, includ-
ing proposals to the doctor to optimise the medication. The
model was evaluated by patients, nurses and doctors in two
different surveys.
Results In total, the pharmacists analysed the medication for
116 patients: 81 of 106 patients (76%) answered the survey
and 90% were satisfied or quite satisfied with the meeting
with the pharmacist. Most of the patients experienced better
knowledge about their medication after they met the pharma-
cist. Among other things, they appreciated the extra time for
medication discussions, the possibility to get their questions
answered and they felt safer in their medication.
Thirteen doctors and four nurses answered the survey.

Most of the doctors were satisfied to cooperate with the phar-
macist and to have the pharmacist as a support to optimise
their prescribing. Most of the doctors thought that the time
they usually spent on reading the journal, reading the drug

list and doing the medication reconciliation decreased or was
the same. Most doctors and nurses (70%) wanted access to
pharmacists in the future; 30% answered “do not know”.
Conclusion and relevance The study has contributed to
improve drug follow-up and more skilled patients. It has also
contributed to ease the work for doctors and nurses, in terms
of both time and quality. The evaluated model can be applied
to other health centres in the region of Kronoberg in Sweden.
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4CPS-172 OFF-LABEL USE OF INTRALESIONAL CIDOFOVIR IN
RECURRENT RESPIRATORY PAPILLOMATOSIS: A CASE
REPORT
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Background and importance Recurrent respiratory papillomato-
sis (RRP) is a rare disease that predominantly affects the lar-
ynx and trachea, but it can spread to any other part of the
respiratory tract. The aetiological agent of RRP is human pap-
illoma virus types 6 and 11. Treatment options in RRP
include surgical excision and adjuvant antiviral drug
administration.
Aim and objectives To describe the preparation of intralesional
cidofovir as a magistral formula and its clinical effect in a
patient with RRP.
Material and methods We performed a descriptive study of
RRP in a 3-year-old child with dysphonia since birth. Papil-
lomatous lesions were located on the vocal folds and the lar-
yngeal surface of the epiglottis. The patient underwent a
surgical intervention in September and November 2018. In
January 2019, due to new recurrence, physicians decided to
start treatment with 5 mg/mL intralesional cidofovir, one injec-
tion of 10 mg every 2 weeks.
Results The preparation was prepared taking 0.2 mL (15 mg)
from the commercial presentation and filling it with physio-
logical saline solution to obtain a final volume of 3 mL,
resulting in a 5 mg/mL concentration. The mixture was pre-
pared in a vertical laminar flow hood and aseptically filled
into luer lock syringes, each one containing 1 mL, and the
rest of the mixture was thrown out. The preparation was
kept in cold storage (2–8°C). The shelf life of the prefilled
syringes for intralesional administration was limited to 24
hours in order to minimise the risk of microbial
contamination.
The patient received six injections of cidofovir from Febru-

ary to May 2019. The child presented good tolerance without
reduction of lesions and symptoms, despite a slight dose
increase in the last injection. After failure of intralesional cido-
fovir, the patient started adjuvant treatment with alpha-2b-
interferon and indole-3-carbinol in order to decrease the fre-
quency of papilloma recurrence and reduce the number of
surgeries required.
Conclusion and relevance The formulation was simple, and it
did not take a long time to prepare. However, in our case,
intralesional cidofovir administration did not seem to be an
effective treatment of RRP, although there is evidence available
suggesting otherwise.

Abstracts

A128 EJHP 2020;27(Suppl 1):A1–A232



REFERENCES AND/OR ACKNOWLEDGEMENTS
No conflict of interest.

4CPS-173 ROLE OF THE PHARMACIST IN THE
MULTIDISCIPLINARY MANAGEMENT OF
OSTEOMYELITIS: FROM MEDICATION
RECONCILIATION TO SUPPORT IN CLINICAL DECISION
MAKING

P Gendre*, P Nizet, S Cesbron, J Mocquard, JF Huon, N Serandour, E Corbineau. University
Hospital, Pharmacy, Nantes, France
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Background and importance Since 2015, a pharmacist/resident
duo has been conducting drug reconciliation and medication
review in the orthopaedic surgery department. They partici-
pate in multidisciplinary team (MDT) meetings to discuss
patient with osteomyelitis. These clinical case conferences take
place every week to determine the most suitable surgical and
medical treatments for individual patients.
Aim and objectives The objective of this study was to assess
the impact of the pharmacist’s involvement in the MDT meet-
ings on the medical management of patients with osteomyelitis.
Material and methods A prospective study was conducted on
all pharmaceutical recommendations (PRs) made during the
MDT meetings. The data collection period was from June to
September 2019. All patients had their medications reconciled
previously. We used the drug related problem classification sys-
tem (DRP)1 to rate the PRs and to identify the problems,
causes, types and outcomes of these interventions.
Results Of the 17 MDT meetings, 220 patient records were
reviewed and 24 PRs were identified. The pharmacist pro-
vided information about the patient, along with treatment and
recommendations in 38% of cases (renal function, galenic
alternatives, previous prescriptions, availability and cost of the
drug). For 62% of patients, this information changed the ther-
apeutic decision: choice of antibiotic (33%), potential interac-
tions with long term medications (29%), need to add a drug
(12.5%) and optimal dosing for 8% of cases (subtherapeutic
in 4%, overdosing in 4%). A large majority (95.8%) of the
recommendations were accepted by the prescribers. The most
common class of medication was systemic antibiotics (88%).
Conclusion and relevance The work of medication reconcilia-
tion and checking prescriptions was carried out by the phar-
macist in the orthopaedic department and this allowed better
understanding of the patient and their medication. By partici-
pating in MDT meetings, the pharmacist can communicate
directly with the prescriber and contribute to clinical decision
making regarding anti-infective medications. The clinical phar-
macist provided a comprehensive review and therefore played
a major role in the medical management of patients with
osteomyelitis.

REFERENCES AND/OR ACKNOWLEDGEMENTS
https://www.pcne.org/upload/files/334_PCNE_classification_V9-0.pdf

No conflict of interest.
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Background and importance There is a lack of knowledge
about factors that influence the performance of comprehen-
sive medication reviews (CMRs) and post-discharge follow-
up by multiprofessional ward teams including a clinical
pharmacist. A better understanding of these factors is
needed to support implementation and sustainability of
CMRs or similar services by clinical pharmacists in hospital
practice.
Aim and objectives This study aimed to explore the facilitators
and barriers to performing CMRs and post-discharge follow-
up in older hospitalised patients.
Material and methods Physicians and clinical pharmacists
were recruited from an ongoing trial at eight internal medi-
cine or geriatric wards in four hospitals in Sweden. Semi-
structured interviews were conducted with 16 physicians
and 7 pharmacists. Interview topics were: working proc-
esses, resources, competences, medication related problems,
intervention effects and collaboration. The interviews were
audio recorded, transcribed verbatim and thematically ana-
lysed using the Consolidated Framework for Implementation
Research (CFIR). Identified subthemes were categorised as
facilitators or barriers and grouped into overarching main
themes.
Results In total, 24 facilitators and 25 barriers were identi-
fied across all CFIR domains and grouped into six main
themes: (a) CMRs and follow-up are needed, but not in all
patients; (b) there is a general belief in positive effects; (c)
lack of resources is an issue, although the performance of
CMRs may save time; (d) pharmacists’ knowledge and
skills are valuable, but they need more clinical competence;
(e) compatibility with hospital practice is challenging, and
roles and responsibilities are unclear; and (f) personal con-
tact on the ward is essential for physician–pharmacist
collaboration.
Conclusion and relevance Multiple facilitators and barriers for
performing CMRs and post-discharge follow-up in older
hospitalised patients exist. These factors should be addressed
in future initiatives with similar interventions by multipro-
fessional teams including a clinical pharmacist to ensure suc-
cessful implementation and sustainability in hospital
practice.
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4CPS-175 EVOLUTION OF ANTIMICROBIAL CONSUMPTION IN A
TRAUMA INTENSIVE CARE UNIT USING DEFINED
DAILY DOSES PER 100 OCCUPIED BED DAYS

1L Gómez-Ganda*, 1P Lalueza-Broto, 1ÁG Arévalo-Bernabé, 2A Rey-Pérez, 2J Baena-
Caparrós, 1L Domenech-Moral, 2M Baguena-Martínez. 1Vall D’hebron University Hospital,
Pharmacy Service, Barcelona, Spain; 2Vall D’hebron University Hospital, Trauma Intensive
Care Service, Barcelona, Spain
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Background and importance Microbial resistance to antimicro-
bial treatment constitutes a public health problem, principally
in the hospital environment.
Aim and objectives To evaluate the evolution of antimicrobial
consumption in a trauma intensive care unit (ICUt) using
defined daily doses per 100 occupied bed days (DDD/100
OBD).
Material and methods A retrospective study was conducted at
a third level hospital including all patients admitted to the
ICUt from January 2016 to December 2018. We collected
biodemographic and clinical data of patients, and annual
DDD/100 OBD and DDD/100 OBD for each antimicrobial
drug. We used DDD established by the WHO’s International
Working Group for Drug Statistics Methodology of Norway.
Results A total of 1206 patients (68.0% men) were included
with a median age of 54±19 years. The main diagnosis was
trauma (74.3%). Biodemographic and clinical data were similar
for the 3 years.
In 2016, DDD/100 OBD were 131.12: DDD/100 OBD for

penicillins were 60.00 (amoxicillin/clavulanate 33.90, piperacil-
lin/tazobactam 12.39), cephalosporins 13.95, fluoroquinolones
3.70, carbapenems 1532 (meropenem 14.34), aminoglycosides
3.15, daptomycin 3.36, linezolid 2.38, glycopeptides 4.11 and
antifungals 7.34 (fluconazole 6,48).
In 2017, DDD/100 OBD were 137.62: DDD/100 OBD for

penicillins were 54.77 (amoxicillin/clavulanate 35.03, piperacil-
lin/tazobactam 8.37), cephalosporins 16.14, fluoroquinolones
9.42, carbapenems 16.00 (meropenem 15.36), aminoglycosides
2.86, daptomycin 4.68, linezolid 3.27, glycopeptides 3.05 and
antifungals 3.69 (fluconazole 2.76).
In 2018, DDD/100 OBD were 133.09: DDD/100 OBD for

penicillins were 60.42 (amoxicillin/clavulanate 39.81, piperacil-
lin/tazobactam 6.76), cephalosporins 14.37, fluoroquinolones
7.07, carbapenems 15.03 (meropenem 13.08), aminoglycosides
5.69, daptomycin 2.35, linezolid 3.32, glycopeptides 3.85 and
antifungals 3.74 (fluconazole 3.35).
From 2016 to 2018, the results showed:

. Important reduction in DDD/100 OBD for piperacillin/
tazobactam (�45.46%) but an increase in DDD/100 OBD for
amoxicillin/clavulanate (+17.42%).

. Stable use of cephalosporins, with a minimum consumption
of ceftolozane/tazobactam (<1.5%).

. Stable consumption of carbapenems, with meropenem being
the most prescribed (>87%) and reduction in the use of
imipenem/cilastatin (�32.51%).

. Reduction in prescription of antifungals (�49.02%), with
fluconazole the most used (>74%).

Conclusion and relevance Reduction of piperacillin/tazobactam
use with an increase in amoxicillin/clavulanate prescriptions
showed a decrease in extended spectrum penicillin consump-
tion and could demonstrate the appropriateness of empirical
therapy. Low ceftolozane/tazobactam prescriptions demon-
strated controlled prescription of restricted use cephalosporins.

Minimum imipenem/cilastatin use could be in relation to its
neurotoxic effects. The results indicate an adequate use of
antifungals.
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Background and importance Intrauterine growth restriction
(IUGR) in neonates can promote the occurrence of electrolyte
disturbances. Therefore, some authors propose a modification
of parenteral nutrition (PN) in these patients which allows for
correcting electrolyte disturbances.
Aim and objectives To evaluate the association between IUGR
and the occurrence of calcium and phosphate disturbances in
a cohort of premature infants receiving PN.
Material and methods An observational retrospective study was
conducted at a third level children’s hospital between January
and December 2016. Neonates with a gestational age (GA)
<33 weeks and birth weight (BW) <1500 g on PN in the
neonatal intensive care unit were included. Biodemographic
data (sex, GA and BW), daily PN composition and plasma lev-
els of phosphate and ionised calcium levels during administra-
tion of PN were collected from the electronic health record
Centricity Critical Care.
We analysed ionised calcium levels because it does not

depend on albumin levels. The infants were divided into two
groups: IUGR and non-IUGR. Hypophosphataemia was
defined as plasma phosphate levels <1.1 mmol/L and hyper-
calcaemia as plasma calcium ion levels >1.3 mmol/L. Associa-
tions between calcium and phosphate, and IUGR were
analysed by logistic regression using SPSS V.15.0 (SPSS Inc,
Chicago, Illinois, USA) software package.
Results In the IUGR group (n=52, 33 female), GA was 29.39
±2.82 weeks and BW was 1047.13±297.41 g. PN composi-
tion: 93.20±16.31 mL/kg/day; 59.00±8.61 kcal/kg/day; amino
acids 2.96±0.44 g/kg/day; calcium 1.45±0.28 mEq/kg/day;
and phosphorus 0.68±0.13 mmol/kg/day. Plasma levels of
phosphate were 1.36±0.34 mmol/L and plasma levels of cal-
cium ion were 1.20±0.30 mmol/L; hypophosphataemia
85.48%; hypercalcaemia 34.62%.
In the non-IUGR group (n=62, 32 female), GA was 27.77

±2.10 weeks and BW was 1087.42±260.13 g. PN composi-
tion: 94.78±18.94 mL/kg/day; 58.56±7.89 kcal/kg/day; amino
acids 2.91±0.34 g/kg/day; calcium 1.47±0.19 mEq/kg/day;
and phosphorus 0.66±0.14 mmol/kg/day. Plasma levels of
phosphate were 1.64±0.34 mmol/L and plasma levels of cal-
cium ion were 1.21±0.25 mmol/L; hypophosphataemia
78.85%; hypercalcaemia 19.35%.
There was no statistically significant difference between the

groups with respect to age, GA, BW, PN composition or phos-
phate and calcium plasma levels. Logistical regression showed
a statistically significant relationship between IUGR and
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hypercalcaemia events (p=0.047). Only weight was associated
with hypophosphataemia events (p=0.019).
Conclusion and relevance We found that the IUGR group pre-
sented more hypercalcaemia events compared with the non-
IUGR group. These results suggest that modification of elec-
trolyte content of the PN in the IUGR group may be a strat-
egy to avoid calcium disturbances.

REFERENCES AND/OR ACKNOWLEDGEMENTS
No conflict of interest.

4CPS-177 COMPARATIVE STUDY OF PATIENT PROFILES AND
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VERSUS 2018
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Background and importance Antiretroviral therapy (ART) has
evolved over the years, leading to a change in initial therapy
strategies.
Aim and objectives To describe and compare the profile of
patients who started ART in 2014 and 2018. To assess chosen
treatment schemes and cost per patient.
Material and methods A retrospective, observational, descrip-
tive study was conducted in HIV patients who started ART in
2014 and in 2018 in a second level hospital. Data collected
from the electronic medical history and prescription pro-
gramme were demographic data, transmission route, viral load
(VL) and CD4 lymphocytes at the beginning and after 4
weeks of treatment, chosen ART and treatment cost/patient/
year.
Results Combination ART therapy chosen in 2014: two
nucleoside reverse transcriptase inhibitors (NRTIs) (87% teno-
fovir–disoproxil/emtricitabine (TDF/FTC) and 13% abacavir/
lamivudine (ABC/3TC)), a non-nucleoside reverse transcriptase
inhibitor (NNRTI) (13.3% efavirenz and 20% rilpivirine) or a
protease inhibitor (PI) (46.7% darunavir–ritonavir (DRV/r)) or
an integrase inhibitor (INSTI) (20% raltegravir).

Combination ART therapy chosen in 2018: two NRTIs
(26.7% TDF/FTC and 53.3% ABC/3TC, 20% tenofovir–alafe-
namide (TAF)/FTC)) and a PI (20% DRV–cobicistat) or an
INSTI (60% dolutegravir, 20% elvitegravir–cobicistat (ELV/c)).
One patient initiated TAF/FTC+DRV+ELV/c due to a restric-
tive resistance profile. The cost of ART per patient/year was
8632C¼ in 2014 and 7405C¼ in 2018.
Conclusion and relevance The demographic profile of patients
changed little over the study period. Sexual transmission con-
tinued to be the main route of infection despite official pre-
vention strategies. The new recommendations for early
initiation of ART in all HIV patients leads to better results
than deferred treatment (higher values of CD4 at baseline and
at 4 weeks, and more patients with indetectable VL). Our
study reflected a decrease in the use of TDF/FTC as starting
ART and TAF/FTC was introduced, a fact attributable to its
better bone and renal safety profile. In turn, the use of INSTI
associated with initial ART has increased due to its power and
good tolerance. The cost/patient decreased slightly despite
commercialisation of generics due to the appearance of INSTI
and TAF.

REFERENCES AND/OR ACKNOWLEDGEMENTS
No conflict of interest.
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Background and importance Following several incidents where
patients’ supportive treatments were omitted, a safety measure
in the verification process for inpatient chemotherapy (IPChx)
treatment was implemented. Oncology ward pharmacists
(OWPs) must ensure supportive medications are transcribed
from ARIA (chemotherapy prescribing software) to JAC (inpa-
tient prescribing software) before chemotherapy is released to
the ward. Current practice is for clinicians to complete the
transcribing, and delays in prescribing these may delay chemo-
therapy administration. This can impact on the pharmacy serv-
ice, hospital workflow, and patient care and satisfaction.
Aim and objectives To evaluate whether the transcribing phar-
macist role reduces IPChx delivery time and occurrence of
transcribing errors.
Material and methods Stage 1 (control): the clinician led proc-
ess of transcribing was mapped and the time taken for each
stage recorded by OWPs for 4 weeks (February–March 2019)
using a piloted data collection form. Stage 2 (active period):
OWPs carried out the transcription. Transcription and delivery
to patient times were again recorded using the same data col-
lection form (June–July 2019). Stages 1 and 2 mean delivery
to patient and transcribing process times were compared using
a Student’s t test and Welch t test, respectively. Transcribing
error rates for each stage were compared using a c2 test.
Results The mean IPChx delivery time during the active
period was 50.2 hours (range 24.7 to 75.7), a decrease of
23.7 hours (95% CI �15.4 to 62.8) compared with the con-
trol period (p=0.228). There was a notable decrease in

Abstract 4CPS-177 Table 1

2014 2018

Patients (n) 15 15 (dropout at week 2: 1

patient)

Men (%) 93 73

Age (years) 44.9 (28–68) 41.5 (14–72)

Transmission route (%)

Heterosexual 46 33

Homosexual 27 47

Parenteral 27 20

Time from diagnosis to the

beginning of ART (days)

1025 (12–4116) 93 (6–489)

Week 0

VL (copies/mL) 410535 (3200–2530000) 252510 (1410–2340000)

CD4 (U/mm³) 247.8 (4–701) 452 (52–1165)

Week 4

VL (copies/mL) 1992 (0–12500) 1318 (0–13800)

Undetectable VL patients 1 5

CD4 (U/mm³) 302 (74–713) 553 (197–1455)
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screening process time, from 7.8 hours (range 4 to 11.6) in
the control to 3.5 hours (range 1.8 to 5.2) in the active
period, a statistically significant difference of 4.3 hours (95%
CI 0.2 to 8.5, p=0.039). The transcribing error rate during
the active period was 4%, lower than the 27% in the control
period (c2 (1)=36.46, p<0.001).
Conclusion and relevance Involving OWPs in transcribing sup-
portive medication reduced the IPChx delivery time and the
occurrence of transcribing errors. Nonetheless, inconsistencies
between current practice and hospital targets raised important
issues that may imply that a further evaluation of the whole
IPChx process is required. Consequently, further research is
required to establish if additional interventions are required to
improve waiting times for oncology patients.
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Background and importance The WIDE (Wholistic Integrated
Deprescribing Evaluation) review is an innovative model of
patient-led, pharmacist facilitated medication review. It involves
establishing patients‘ priorities and experiences of their medi-
cines, collaborating with primary care providers and evaluating
if medicines should be deprescribed because their potential
harms outweigh their potential benefits. Frailty is synonymous
with vulnerability, including to medication harms. To assess
the potential for harm, the WIDE review model incorporates
the STOPP/START criteria and the medication appropriateness
index (MAI) tools, the use of which have demonstrated
improvements in patient outcomes. However, the impact of a
patient-led deprescribing model has not yet been studied in
this setting.
Aim and objectives To examine the impact and cost effective-
ness of WIDE reviews.
Material and methods This quantitative prospective cohort
study was conducted over 8 weeks.
Inclusion criteria inpatients aged >65 years and prescribed >5
regular medications who screened positive for frailty (PRISMA
7 score >3). Critically ill patients were excluded. Eligible
patients were randomly allocated to the intervention or con-
trol group.
Regular medications were enumerated and screened using

the STOPP/START criteria on admission and discharge. The
intervention group received a WIDE review and their MAI
score was calculated on admission and discharge. In conjunc-
tion with the patients and their consultants, deprescribing
plans were devised and communicated to their GPs and com-
munity pharmacists.
Results A total of 20 intervention and 20 control group
patients were enrolled. Patient characteristics (age, sex and

length of stay) were similar for both groups. A total of 65%
of STOPP and 62% of START criteria were addressed in the
intervention group versus 12% and 5%, respectively, in the
control group. In the intervention group, 83 medications were
stopped, 23 doses were reduced and the total MAI score was
reduced by 64%. Cost savings to the annual drug budget
alone represented a 9:1 return on investment of hospital phar-
macist time. Most discontinuations and dose reductions were
sustained (98%) and 92% of future recommendations were
enacted on 6 months of follow-up.
Conclusion and relevance Pharmacists performing patient-led
WIDE reviews significantly improved medication appropriate-
ness and realised compelling cost savings. A large scale, multi-
site study is warranted to demonstrate the reproducibility of
these results.
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Background and importance Flatus is an important indicator of
postoperative recovery of gastrointestinal function. Gum chew-
ing is a cheap and simple intervention that mimics food intake
to stimulate the vagus nerve and bowel movements.
Aim and objectives To confirm the efficacy of gum chewing
through an evidence approach and to implement this approach
through interprofessional teamwork.
Material and methods Evidence approach: setting the patient,
intervention, comparison and outcome (PICO) to form a ther-
apy question. In the Pubmed, Cochrane and Embase databases,
using MeSH terms and Boolean logic combinations (chewing
gum AND (colorectal surgery OR colostomy) AND postopera-
tive ileus) for the literature search. Filters activated were rand-
omised controlled trial (RCT), published from 2000 to 2018,
in humans. Eleven RCTs were selected for review and showed
a trend in improvement in the time to first flatus, starting
feeding and discharge.
Implementation we formed an interprofessional team including
physicians, nurses, dieticians and pharmacists. The study
involved 39 patients who underwent colorectal surgery
between March and August 2018. In the gum chewing group,
19 patients took gum three times a day on the first day after
surgery until the first flatus. Twenty patients who disagreed
with gum chewing were in the control group. Evaluation of
the findings was done with analysis of covariance (ANCOVA).
Results Compared with the control group, the time to first
flatus and the start of feeding were shorter in the gum chew-
ing group (66.97±24.78 vs 54.82±19.74 hours and 91.53
±51.41 vs 74.77±21.54 hours, respectively). However, the
difference was not significant (p=0.166, 0.283). The time to
discharge was significantly shorter in the gum chewing group
(12.55±5.96 vs 9.16±1.71 days, p=0.047). Other influencing
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factors for the time to first flatus, start of feeding and dis-
charge were analysed (eg, taking promotility agents, such as
metoclopramide), but no significant differences were found
between the two groups (p=0.375, 0.162, 0.960).
Conclusion and relevance Could evidence based medicine lead
to an equally satisfying practice? The implementation of the
interprofessional team was essential (eg, the core physician
team had not participated at the beginning and thus missed
many possible cases).
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Background and importance Biological medicines for the treat-
ment of rheumatological diseases requires a large budget in
our hospital as the number of patients and drugs involved
increase each year, making it essential to implement contain-
ment policies. Our pharmacy service has promoted biosimilar
prescriptions in order to improve the efficiency of our health
system.
Aim and objectives To evaluate the economic impact on the
cost per patient of the use of biological products in the area
of rheumatology since the implementation of biosimilar drug
prescriptions.
Material and methods A retrospective analysis of pharmaceuti-
cal expenditure for biological drugs prescribed for rheumato-
logical pathologies was conducted from January 2016 to
December 2018. Data collected were budget, biological thera-
pies and number of patients treated. Data were collected from
electronic prescribing and economic software (Athos).
Results During the study period, 1704 patients received bio-
logical drugs prescribed by the rheumatology service, which
supposed an expenditure of 13 904 349.46C¼ . Therapies pre-
scribed were: etanercept (36.03%), adalimumab (18.99%),
golimumab (14.43%), tocilizumab (12%), infliximab (9.31%)
and certolizumab (6.24%); abatacept, ustekinumab, rituximab
and anakinra were prescribed in <1% of patients.
In 2017, biosimilar prescriptions in rheumatology were pro-

moted in such a way that the start of treatment (naive
patients) had to be performed with a biosimilar medicine.
This strategy began with infliximab and etanercept, and sup-
posed a growth in the percentage of prescribed biosimilars. In
2018 versus 2017, the percentages of inliximab biosimilar
were 35% versus 18%. In 2018 versus 2017, the percentages
of etanercept biosimilar were 55% versus 21%. By the end of
2018, adalimumab biosimilar started to be prescribed, reaching
2% of all prescriptions of adalimumab.

Table 1 shows the evolution for biologics expenditure in
rheumatology.
Conclusion and relevance Biosimilar prescription strategies in
rheumatology have led to an increase in the number of
patients treated with a cost/patient/month reduction of approx-
imately 25%. More patients have been treated each year with
the same annual budget which reinforces the importance of
the biosimilar prescription.
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Background and importance Due to the economic crisis, many
hospitals in our country, especially those located in remote
areas and on the islands, have limited hospital pharmacist cov-
erage (one hospital pharmacist per hospital). Telepharmacy
addresses the shortages of pharmacists in rural areas.
Aim and objectives To ensure that inexperienced hospital phar-
macists, working in small rural hospitals, are sufficiently sup-
ported and educated by their experienced colleagues.
Material and methods In this preliminary study, two inexper-
ienced hospital pharmacists interacted on a daily basis with
three experienced colleagues employed in tertiary hospitals,
analysing administrative duties and sharing best practice
approaches for a period of 1 year to establish a common
working framework. The methods of communication included
calls, teleconference/video calls and emails. The experienced
hospital pharmacists were available for immediate contact.
Results Over 1 year, 672 communications via telephone or
email (regarding 168 problems, average 4 communications per
problem) were recorded for both rural hospitals. Twice
monthly, scheduled teleconference/video calls were conducted
to stabilise the procedures and check on the follow-up of the
interventions. In total, 21 video calls were conducted.
Problems were categorised into four main fields: (1) phar-

macy management (38%) (eg, daily practice, shortages, pro-
curement, IT problems); (2) administrative issues (28%) (eg,
SOPs, personnel duties, out of pharmacy collaborations; (3)
scientific issues (23%) (eg, pharmacovigilance, antibiotic stew-
ardship, risk assessment and safety problems); and (4) patients’
and healthcare professionals (HCPs)’ education and consul-
tancy (11%). From the 168 problems discussed, 106 (63%)
were successfully resolved, 43 (26%) are still ongoing but pos-
itively progressing and 19 (11%) remained unresolved and dif-
ficult to overcome, as they may demand consent of other
HCPs, hospital manager and/or the Ministry of Health. The
study interviewees completed questionnaires every 3 months,
assessing the following indexes: response time (reduced), the
percentage of resolved problems (increased, mostly for those

Abstract 4CPS-181 Table 1

2016 2017 2018

Budget (C¼ ) 4 888 129.59 4 526 851.82 4 489 368.05

Patients 671 704 819

Cost/patient/month (C¼ ) 607.07 535.85 456.79
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from the first two categories) and experienced stress at work-
place (reduced).
Conclusion and relevance Telepharmacy may allow hospital
pharmacists of smaller hospitals learn and benefit from experi-
enced colleagues. Following these results, a broader plan for
hospital telepharmacy should be designed and supported by
national authorities.
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Background and importance Adalimumab is an anti-TNFa
monoclonal antibody used in inflammatory bowel disease
(IBD). Its efficacy can benefit from therapeutic drug monitor-
ing (TDM). However, because there are several population
pharmacokinetic models (PopPK) published, it is necessary to
perform an evaluation of these models in the target popula-
tion before being used in clinical practice.
Aim and objectives To evaluate the predictive performance and
adequacy of four PopPK of adalimumab in adult patients diag-
nosed with IBD, using TDM in a clinical setting.
Material and methods A retrospective observational study
(2014–2018) was conducted. Inclusion criteria were adult
patients with IBD treated with adalimumab, with at least one
trough concentration (TC). Four different PopPK were eval-
uated: Mod-A (FDA-2007), Mod-B Ternant-2015, Mod-C
Sharma-2015 and Mod-D Berends-2018. The models were
implemented in NONMEM V.7.3.
The individual and population predictions of TCs were esti-

mated from the four PopPK models. Two datasets were cre-
ated; DATASET-1 was used to evaluate the model adequacy,
all patients and TCs were included, and their population pre-
dictions were compared with the observed TCs; DATASET-2

was used to assess the predictive performance and only
patients with two or more TCs were included. Only the first
TC of these patients was used to estimate the Bayesian esti-
mates, and the individual predictions were compared with
observed TCs.
To validate these models, bias and precision of estimated

concentrations were calculated as the mean predictive error
and the mean square predictive error in the population,
respectively.
Results A total of 171 patients with 245 TCs in DATASET-1
and 55 patients with 74 TCs in DATASET-2 were included;
5.85% of patients in DATASET-1 and 3.64% in DATASET-2
developed anti-adalimumab antibodies.
Conclusion and relevance Mod-B performed better both in the
evaluation of adequacy (DATASET-1) and for predictive per-
formance (DATASET-2). All four models overestimated TC
although Mod-B had better bias and precision (ie, closer to
zero). Implementation of this PopPK in clinical practice should
be done with caution.
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Background and importance Intensive clinical pharmacy input
from admission to discharge has been shown to improve
patient outcomes. The clinical pharmacy service in our institu-
tion has historically been under-resourced.
Aim and objectives The study aim was to develop a ward
based clinical pharmacy service and to evaluate its impact
using a number of clinical, safety and financial metrics.
Material and methods A clinical pharmacist was assigned to
provide pharmaceutical care to patients on a medicine for the
older person ward. Over an 8 week period, the pharmacist
prospectively recorded her interventions/activities. To assess
impact on patient care, interventions were graded according
to the Eadon criteria. The potential cost avoidance associated
with interventions was estimated using two methods identified
in the literature. Both define costs related to medication errors
and calculate cost avoidance associated with clinical interven-
tions based on prevention of harm. Medication incident
reporting was analysed to assess the impact on patient safety.
Results
. Eighty–four patients received a pharmacist review. Across a
spectrum of activities, a total of 267 pharmacist interventions
were recorded: 87% of patients had at least one pharmacist
intervention.

. A total of 90% of interventions requiring follow–up with the
medical team were accepted and resulted in a change to
patient care.

. Eadon grading of interventions deemed that 81% of
interventions improved the standard of patient care.

. Two different methods were used to estimate potential cost
avoidance: one estimated annual savings of C¼ 154 103–C¼ 344
926; the other estimated these at C¼ 174 373. Given current
pharmacist salary costs, this equates to a cost–benefit ratio of

Abstract 4CPS-183 Table 1

DATASET-1 DATASET-2

Bias (95% CI) Precision

(95% CI)

Bias (95% CI) Precision

(95% CI)

Mod-A �5.26

(�5.95; �4.57)

7.61 (6.8; 8.42) �0.906

(�1.99; 0.175)

4.80 (2.97; 6.63)

Mod-B �2.88

(�3.47; �2.29)

5.52 (4.88; 6.16) �0.666

(�1.71; 0.376)

4.59 (2.83; 6.35)

Mod-C �3.71

(�4.34 ;�3.01)

6.26 (5.52; 7.00) �2.84

(�3.95; �1.72)

5.63 (4.22; 7.04)

Mod-D �3.06

(�3.66; �2.46)

5.67 (4.92; 6.41) �1.77

(�2.89; �0.643)

5.20 (3.56; 6.85)
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2.8:1 to 6.3:1. (This does not include the 27% reduction in
drug spend observed during the study period. However, more
longitudinal data are required to confirm and characterise this
phenomenon.)

. In the third quarter of 2018, 21 medication incidents were
reported from the study ward compared with an average of 4
incident reports from the first and second quarters of 2018.
This represents a fivefold increase in medication incident
reporting, suggestive of an enhanced culture of patient safety.

Conclusion and relevance This study assessed and quantified a
wide spectrum of pharmacist contributions to medication man-
agement and safety. Costing of these contributions estimated
the cost–benefit ratio of the clinical pharmacy service, provid-
ing compelling support for the extension of this service
throughout the hospital.
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Background and importance Administration of oral anticancer
drugs (OAD) can be problematic in patients with swallowing
difficulties. The inability to swallow solid dosage forms can
compromise compliance and may lead to poor clinical out-
come, representing a challenge for pharmacists.
Aim and objectives To identify alternative administration
options for OAD in patients with swallowing difficulties.
Material and methods We conducted a systematic review with
paired reviewers. All OAD used in our hospital were included.
Our search was made in the following databases: Micromedex,
Drug Information Handbook of Oncology and Medline. We
also searched in every summary of product characteristics
(SPC) and consulted with each laboratory when no informa-
tion was obtained.
Results Sixty-three active substances were included in the sys-
tematic review, 40 were formulated as tablets. In 13 drugs
there was information in the drug information document
about alternative ways of administration. Information on alter-
natives in administration was found for 46/63 drugs: 15/46
had a galenic formulation (alectinib/busulfan/cyclophosphamide/
erlotinib/etoposide/hydroxycarbamide/imatinib/lapatinib/metho-
trexate/mitotane/pomalidomide/thalidomide/tetrionine/tiogua-
nine/topotecan); 5/46 had commercially available oral
preparations (dabrafenib/dasatinib/eltrombopag/temozolomide/
trametinib); 1/46 had both galenic and commercial prepara-
tions (mercaptopurine); and 25/46 had an alternative method
of manipulation (see table 1) following recommendations for
manipulation of hazardous drugs (NIOSH, group 1) and pro-
viding the necessary material from the pharmacy service.
Any alternative was found in 17/63 due to: lack of infor-

mation (10/17), pharmacokinetics/physicochemical parameters
(4/17) and high risk of manipulation (3/17). Unificated OAD
recommendations (repeat the process twice to ensure the
entire drug).
Conclusion and relevance For most OADs, official information
(SPC/laboratory) regarding swallowing difficulties is not

available. Therefore, this type of systematic review can be use-
ful for pharmacists to provide an alternative which is equally
safe and effective for the patient.
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Background and importance Several associations of scientists
and clinical pharmacists have developed the specialty of crit-
ical care pharmacists, among them the American College of
Clinical Pharmacy, the American Society of Health System
Pharmacist and the Operating Room Satellite Pharmacy Associ-
ation. Patient safety and clinical outcomes are enhanced when
clinical pharmacists participate proactively as a member of the
multidisciplinary intensive care unit (ICU) team.
Aim and objectives To describe the pharmaceutical interven-
tions (PIs) carried out by a resident pharmacist and its accept-
ance in a tertiary referral hospital.
Material and methods A prospective and descriptive study was
carried out in an ICU of 30 beds in a tertiary referral hospital
for 2 months, from July to August 2019. Pharmacist interven-
tions, both proactive recommendations and resolution of ques-
tion by the rest of the care team, were considered. Variables
included were number of ICU admissions, number of PIs,

Abstract 4CPS-185 Table 1

Drug Method proposed Oral liquid vehicle Process time (min)

Afatinib

Capecitabine

Ceritinib

Chlorambucil

Osimertinib

Procarbazine

Ruxolitinib Water 15

Vantedanib

Venetoclax

Palbociclib Disperse Hot water 5

Vismodegib Semisolid food

Lomustine

Nilotinib Apple sauce 2

Axitinib

Everolimus

Gefitinib

Ibrutinib Water

Melphalan

Sorafenib* Dissolve

(*previously

crushed)

10–15

Vemurafenib*

Crizotinib Hot water 10 (+15 min cold water)

Lenalidomide 15

Imatinib Apple juice/water 15

Lenvatinib 10

Sunitinib Apple sauce 2
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drugs involved according to the anatomical therapeutic chemi-
cal (ATC) classification, type of PI and acceptance rate. PIs
were classified into seven groups: dosage adjustment, pharma-
cokinetic monitoring, stopping treatment, switching to equiva-
lent therapeutic drug or pharmaceutical form, information
about drug administration, duplicity and other (eg, date and
time of administration).
Results A total of 430 patients were admitted to the ICU dur-
ing the study period. We performed 115 PIs in 66 patients (1
intervention/3 patients admitted): 13.9% were related to dos-
age adjustment, 24.4% to pharmacokinetic monitoring, 12.2%
to stopping treatment, 2.6% to switching to an equivalent
therapeutic drug or pharmaceutical form, 16.5% to drug
administration information, 18.3% to drug duplicity and
12.2% other. Regarding ATC classification, 42.6% of PIs were
related to group J, 13.9% to group B, 12.2% to group H,
6.1% to groups N and C, 4.4% to groups A and R, and
10.5% to group V. The acceptance rate was 94.5%.
Conclusion and relevance The clinical pharmacist integration
into the ICU enhanced pharmacotherapy optimisation of crit-
ical patients, especially through pharmacokinetic monitoring
and interventions related to anti-infective drugs. The accept-
ance rate was >90%, which indicated a considerable concern
by the ICU team.
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Background and importance Proinflammatory status has been
associated with worse outcomes in patients treated with
immunotherapy.
Aim and objectives To evaluate the prognosis role of haemato-
logical inflammatory markers in patients with metastatic non-
small cell lung cancer (mNSCLC) treated with
prembrolizumab.
Material and methods This was an ambispective study that
included mNSCLC patients with PD-L1 expression level
�50% treated with firstline pembrolizumab between January
2017 and June 2019. Data collected included age, gender,
PD-L1 expression level, baseline Eastern Cooperative Oncol-
ogy Group (ECOG) performance status (PS), baseline absolute
neutrophil count (ANC), lymphocytes, leucocytes, monocytes
and platelets. Neutrophil to lymphocyte ratio (NLR; ANC/
lymphocyte count), lymphocyte to monocyte ratio (LMR; lym-
phocyte count/monocyte count) and platelet to lymphocyte
ratio (PLR; platelet count/lymphocyte count) were calculated.
NLR �5, LMR <1.7 and PLR >144 000 were considered as
cut-off values. We analysed response rate, progression free sur-
vival (PFS) and overall survival (OS). The Kaplan–Meier
method was used to estimate PFS and OS and multivariate
Cox proportional hazard modelling.

Results Forty-two patients were included (71.4% men, n=30)
and mean age was 67 years (±8.2). PD-L1 expression levels
were �90% in 31% of patients (n=13). Most patients had an
ECOG PS of 0–1 (n=30). Partial response, stable disease and
disease progression were recorded in 31% (n=13), 28.6%
(n=12) and 19% (n=8), respectively. The remaining 21.4%
died before response evaluation. Median PFS and OS were
5.4 months (95% CI 0–11.1) and 10.3 months (95% CI 8.9–
11.7), respectively. In the multivariate analysis, NLR £5 was
identified as an independent predictor of PFS (hazard ratio
(HR)=0.73; 95% CI 0.14–0.97) and OS (HR=0.16; 95% CI
0.052–0.52). ECOG performance status score of 0–1 was also
significantly correlated with a higher SLP (HR=0.24; 95% CI
0.082–0.73) and SG (HR=0.20; 95% CI 0.058–0.72). PLR
£144 was only an independent predictor of PFS (HR=0.21;
95% CI 0.065–0.67).
Conclusion and relevance Baseline NLR and ECOG were cor-
related with PFS and OS in patients with mNSCLC treated
with pembrolizumab as firstline therapy. PLR >144 was also
an independent predictor of PFS, but not OS. NLR might be
a cost effective prognostic biomarker for firstline pembrolizu-
mab treatment in mNSCLC patients.
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Background and importance Anticholinergic burden has been
associated with cognitive and functional impairment, risk of
falls, hospitalisations and morbidity/mortality, especially in
older patients.
Aim and objectives To study the anticholinergic burden in
older patients in a hospital setting and to reduce the use of
drugs with anticholinergic effects (DACE) in those patients
with a high anticholinergic risk (HAR).
Material and methods A cross sectional study was conducted
in patients aged �65 years of age, admitted to the internal
medicine department. The study was scheduled once a week
for 4 weeks between August and September 2019. Patients
with palliative care and readmissions were excluded. Gender,
age, length of hospital stay and the number of drugs pre-
scribed were registered. The anatomical, therapeutic and chem-
ical (ATC) classification was used to classify drugs.
Anticholinergic burden was calculated using the drug burden
index (DBI) calculator (available at: http://anticholinergicscales.
es/patients). Ophthalmic drugs and medication ‘as needed’
were not assessed. The medication plan of patients with HAR
was reviewed together with their physicians in order to reduce
the anticholinergic burden through reducing the dose, stopping
treatment or changing the DACE.
Results Eighty-two patients (70% women, 85±8 years old)
were included. Median length of hospital stay and number of
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drugs prescribed per patient were 7 days and 10±3.5 drugs,
respectively. Fifty-nine patients (72%) had at least one DACE
prescribed (an average of two DACE per patient). Most com-
mon DACE grouped by ATC were: anxiolytics (N05B, n=30),
antidepressants (N06A, n=28), antipsychotics (N05A, n=22),
opioids (N02A, n=16) and antiepileptic (N03A, n=14).
Thirty-two (39%) patients had a moderate anticholinergic risk
(median DBI 0.6) and 27 (33%) patients had a HAR (median
DBI 1.5). Four out of 27 (15%) interventions were accepted
and consisted of two dose reductions and two DACE depres-
criptions. The interventions were not accepted mainly because
the drugs were part of the patient’s chronic psychiatric or
neurological treatment, the presence of refractory pain or
insomnia disorders.
Conclusion and relevance Our pharmacological intervention
was poorly accepted by physicians. During the hospitalisation
process it is difficult to re-evaluate the need for adjusting
chronic medication, especially related to psychiatric or neuro-
logical pathologies. For future studies we believe that this type
of study would have more impact at the primary care level.
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Background and importance Fall incidents are common among
nursing home patients. Different tools have been developed in
the prevention of fall incidents but with unsatisfactory results.
Aim and objectives To develop (part I) and validate (part II) a
clinical rule (CR) that can predict a fall risk in nursing home
patients.
Material and methods The study was conducted in two parts.
In part I, the variables which could lead to an increased
risk of falls were determined and implemented in the pre-
dictive clinical rule. Subsequently, data from a retrospective
cohort study were used to validate the developed clinical
rule.
Multiple linear regression analysis was conducted to identify

the fall risk variables in part I. With these, a predictive fall
risk algorithm was developed where the overall prediction
quality was assessed using the area under the receiver operat-
ing characteristic curve (AUROC), and a cut-off value was
determined for the predicted risk ensuring a sensitivity �0.85.
This prediction model and cut-off value were externally vali-
dated in part II.
Results A total of 1668 (824 in part I, 844 in part II) nursing
home patients were included in the study. Eleven fall risk vari-
ables were identified in part I. The externally validated
AUROC of the prediction model, obtained in part II, was
0.603 (95% CI 0.565–0.641) with a sensitivity of 83.41%
(95% CI 79.44–86.76%) and a specificity of 27.25% (95% CI
23.11–31.81%).

Conclusion and relevance Medication data and patient character-
istics were not sufficient to develop a successful clinical rule
with a high sensitivity and specificity to predict the risk of falls.
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Background and importance Clinical pharmacy services (CPS)
targeting the admission of surgical patients have been shown
to provide significant benefit for patient safety and care.
Aim and objectives To evaluate a CPS within a newly launched
integrated admission process for elective surgery patients: (1) by
defining the number and type of identified drug related prob-
lems (DRPs) and acceptance rate of pharmacists’ suggestions for
medication optimisation; and (2) by assessing the perception of
the service and identifying barriers and optimisation potential.
Material and methods This was a retrospective descriptive anal-
ysis of number and type of identified DRPs, suggested inter-
ventions and their acceptance rate based on a validated
classification system.1 We also determined the health profes-
sions’ perceptions towards the new service, measured using a
piloted self-administered quantitative questionnaire.
The setting was a 450 bed teaching hospital, with an on-

site service implemented within a central integrated admission
process for elective patients across four surgical wards. All
patients receiving the CPS in the data collection period
(April–December 2018) were included. Questionnaires
addressed medical and nursing staff on covered surgical wards
(4 week data collection period).
Results Pharmacists reviewed 1877 patient files (6214 drugs)
and identified 2003 DRPs, on average 1.07 DRP/patient. The
most common DRPs were drug interactions (31%), drug with-
out indication (20%), need for monitoring (14%) and
untreated indication (11%).
The most common recommended interventions were drug

monitoring (30%), starting a drug (13%) and stopping a drug
(13%), and advisory information was provided (17%). Overall,
22% of interventions were implemented. Identified barriers
were lack of awareness of the pharmacists’ e-consults, limited
time resources and the surgical setting.
The questionnaire confirmed the benefits, indicating patient

safety, medicine optimisation and reduced workload for medi-
cal staff. The CPS was rated as ‘good’.
Conclusion and relevance The high prevalence of identified
DPRs reflected the contribution of the CPS towards improved
patient safety and care. The questionnaire highlighted the
value and acceptance of the CPS by other health professions
and identified barriers to further adaption. The acceptance
rate can be perceived as successful considering the limitations
of the short on-site stay of surgical patients and the recent
implementation of the CPS in April 2018. Hence the data
showed clear benefits. The role of the clinical pharmacist
within the central admission process should be further estab-
lished to exploit further potential for CPS in this field.
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Background and importance Medication errors at hospital
admission are common, increasing morbidity and mortality.
The pharmacist can help to prevent the occurrence of medica-
tion related problems through medication reconciliation.
Aim and objectives To analyse the pharmaceutical interventions
performed during the implementation of a medication reconci-
liation programme on hospital admission to reduce medication
errors (ME).
Material and methods This was an observational prospective
study (October 2018–September 2019). Patients older than 65
years who received at least five drugs and had more than 24
hours of admission in the general surgery and urology units
were included. Variables considered were age, sex, number of
prescribed drugs and ME. The best pharmacotherapeutic his-
tory was developed, including diagnosis, medical history and
complete list of chronic home medication, consulting the elec-
tronic history programme of electronic prescriptions. This
information was completed with an interview with the patient/
caregiver. In the event of any discrepancy, the responsible doc-
tor was contacted.
Results Medication reconciliation was conducted for 553
patients. Median age was 75 years and 56.6% were men. The
average number of medications per patient at admission was
8.2. A total of 4567 drugs were reconciled, with a total of
2404 interventions in the discrepancies found: 1586 (65.9%)
were justified while 818 (34.1%) were classified as unjustified
or ME (omission (90.17%), dose (2.7%), frequency, schedule
or route of administration (1.69%), therapeutic duplicity (1%)
and other), with a degree of acceptance of 62%, correcting
the discrepancy in most cases before 24 hours had elapsed.
Communication with the doctor was done by electronic mes-
saging in 91% of cases.
Conclusion and relevance We observed that during the medi-
cation reconciliation, numerous ME were detected, the
majority of which were omission of medications. The
involvement of the pharmacist, integrated into a multidiscipli-
nary team together with doctors and nurses, allowed the
detection of discrepancies, obtaining a high percentage of
acceptance of the interventions, thus reducing ME. The med-
ication reconciliation programmes allow the detection and
resolution of discrepancies, preventing ME in healthcare
transitions.
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Background and importance The initiation of home parenteral
nutrition (HPN) in patients with advanced malignancy is a
highly controversial topic. Guidelines recommend reserving
this therapy for patients with an expected survival of longer
than 2–3 months. Administering HPN in patients with a
shorter survival probably has little benefit, while creating the
risk of PN related complications. As HPN in advanced cancer
patients is becoming increasingly common in our hospital, we
wanted to investigate whether current practices are supported
by the rational use of HPN.
Aim and objectives Firstly, this study sought to investigate the
proportion of patients with advanced cancer receiving HPN in
our hospital, surviving for longer than 2–3 months. Further-
more, we wanted to investigate whether the application of
survival prediction models could improve estimation of the
length of patient survival.
Material and methods Survival proportions of 250 patients
with advanced gastrointestinal malignancy receiving HPN in
our hospital during 2008–2016 were examined. Additionally,
agreement was assessed between observed survival times and
the current inhospital survival prediction method (ie, physi-
cian’s clinical judgement) or survival estimation by a published
prediction nomogram. Moreover, through the use of multivari-
able logistic regression on variables gathered from the studied
patient set, both a 2 and 3 month survival prediction model
were constructed and validated.
Results The results showed that a relatively low proportion
of patients actually met the proposed survival criteria
(65.2% and 46.4% for 2 and 3 month survival lengths,
respectively). Concerning survival prediction, clinicians pre-
dominantly tended to overestimate survival length. Further-
more, application of the published nomogram did not
improve survival prediction. Therefore, de novo 2 and 3
month survival prediction models were developed. The 2
month prediction model consisted of four variables: Karnof-
sky performance score (KPS), Glasgow prognostic score
(GPS), gender and serum sodium, while the 3 month model
consisted of three variables: KPS, GPS and serum urea. Vali-
dation of constructed survival prediction models in an inde-
pendent set of 99 patients showed discriminatory abilities
that were comparable, but not superior, to the results
obtained with the aforementioned survival prediction
nomogram.
Conclusion and relevance This investigation showed that cor-
rect patient survival prediction remains an intrinsically difficult
exercise. In order for our constructed models to have clinical
utility, further improvement is needed, possibly through the
inclusion of additional predictors for survival.
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Background and importance The reporting of suspected
adverse drug reactions (ADRs) in the National Pharmacovigi-
lance Network (NPN) in our country can be done by different
professionals (doctor, lawyer, pharmacist, nurse, health worker,
etc) or by the patient themselves. However, historically, the
physician is the person that most often intercepts and reports
ADRs. The total number of ADRs reported in the NPN in
Italy from 1 January 2015 to 31 January 2019 was 198 284,
of which only 20 068 (10.10%) were reported by
pharmacists.
Aim and objectives The aim of the study was to verify the
impact of the hospital pharmacist on the number of ADR
reports when involved in the review of prescriptions in a
comprehensive cancer centre.
Material and methods Data on ADRs reported in our institute
between 1 January 2015 and 31 January 2019 were extracted
from the NPN and linked to an internal database in Access.
The reports were analysed by age, gender, suspect drug, pro-
fessionals reporting, apparatus involved and type of reaction.
Results The total number of reports was 600, of which 569
were reported by a hospital pharmacist, 30 by the physician,
1 by a pharmaceutical company and none by patients or
nurses. The age range most represented was 46–56 years and
78.5% of were related to female patients. The ADRs reported
most often by pharmacists were those affecting the haemato-
poietic and lymphatic systems (375 reports), followed by gas-
trointestinal disorders (104 reports) and nervous system
disorders (70 reports).
The active ingredients with at least one report were 66;

the first four actives were paclitaxel, cyclophosphamide, carbo-
platin and epirubicin. The first reaction among the haemato-
poietic system reports was neutropenia, while the most
reported non-haematologic events were transaminitis and
asthenia followed by nausea, skin toxicity, diarrhoea, mucositis
and paraesthesia.
Conclusion and relevance The hospital pharmacist, when
involved in the prescription review, reported ADRs 19 times
more frequently than the physician. Because the hospital phar-
macist in our country does not visit the patient but only has
access to the doctor visit letter and to the laboratory parame-
ters, the pharmacist’s reports are more often related to events
detectable by blood examination.
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Background and importance Underreporting in oncology prac-
tice is a known phenomenon linked to the predictable toxicity
of these drugs. Reporting indicators are often calculated on
very large catchment areas and this limits the capacity for
self-assessment of the performances in each hospital.
Aim and objectives The purpose of the study was to evaluate
the feasibility of the underreporting rate index in a single can-
cer centre as a process indicator.
Material and methods Reports of adverse drug reactions
(ADRs), from 1 January 2018 to 31 January 2019 in our
institute (230), were collected in a database. The nine most
active ingredients reported were subjected to an indepth analy-
sis and their reporting rates were calculated using the formula
(number of drug reports X/number of patients treated with
drug X)×100 and (number of drug reports X/number of drug
administrations X)×100. The expected value was evaluated
using the formula (expected frequency×number of patients
treated with the drug X)/100, where the expected frequency
was calculated by the summary of product characteristics. The
rate of underreporting was calculated as a ratio (missing epi-
sodes/expected episodes)×100. Only the results of paclitaxel
(the most reported drug) are reported in this abstract as an
example.
Results In the period January 2018 to January 2019, paclitaxel
related ADRs were 51 in 412 patients treated (3293 total
administrations). The reporting rate for the number of patients
treated was 12.4% while the reporting rate by number of
administrations was 1.5%. Severe neutropenia represented the
main toxicity with an expected incidence of 39%, while the
reported incidence was 6.41%.
The underreporting rate of ADRs related to paclitaxel

were: neutropenia 82.17%, febrile neutropenia 97.22%, trans-
aminite 94.49%, thrombocytopenia 98.46% and diarrhoea
91.02%. Some gastrointestinal and musculoskeletal system
reactions were very common reactions (�1/10) but there were
no reports.
Conclusion and relevance The indicator allowed better identifi-
cation of the area of underreporting over time in a more pre-
cise way than the absolute number of reports. It is feasible,
but when the expected frequency of the event decreases to
below 10%, the indicator loses reliability for samples <1000
patients. It is therefore mainly a quantitative indicator of fre-
quent events.
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Background and importance The integration of the pharmacist
into the intensive care unit (ICU) is very useful to prevent
malnutrition and to reduce mortality among these patients, as
the pharmacist can advise the prescriber on how to choose
the most appropriate parenteral nutrition (PN).
Aim and objectives To describe and analyse pharmaceutical
interventions (PIs) carried out for medical prescriptions of PN
in patients admitted to the ICU.
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Material and methods A prospective study (June–September
2019) was carried out. Variables included demographics, dura-
tion of PN, indication for PN, type of PI and degree of
acceptance. The data were obtained from medical and phar-
maceutical nutrition records.
Results Fifty-four patients were registered (71% men, aver-
age age 65 years (range 39–87)). The average duration of
PN was 11 days (1–39). A total of 176 interventions were
recorded (3.3 PIs/patient): 91.5% during follow-up and
8.5% after finishing PN. Distribution of PIs according to
diagnosis were: polyvalent critical patients (48.1%); postop-
erative complications (29.6%); colorectal surgery (9.2%);
upper gastrointestinal tract surgery (5.7%); pancreatitis
(3.7%); and liver diseases (3.7%). According to the type of
PI: 36.6% were related to a change in the composition of
macronutrients, and 61% of these PIs were related to pro-
teins (78%—increase in order to cover the nitrogen require-
ments), 23.7% were related to lipids (71%—restriction due
to triglycerides >400) and 15.3% were related with carbo-
hydrates (100%—decrease in the supply due to high levels
of glycaemia); 31.7% were related to a change in the
amount of electrolytes (53%—extra supply; 47%—restric-
tion), with phosphorus being the electrolyte which gener-
ated the highest number of PIs (45%); 18.6% were related
to addition of insulin in the PN; 10.6% were related to a
request for a nutritional profile; and 2.5% were related to
cycling of PN due to cholestasis. Most of the PIs (88.7%)
were accepted by physicians.
Conclusion and relevance The majority of interventions were
due to changes in the composition of macronutrients and
micronutrients of the PN, adjusting to the constant changes in
the needs of critically ill patients. The high number of PIs per
patient and the high degree of acceptance by physicians high-
light the significant role of the hospital pharmacist in the
nutritional control of critically ill patients.
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Background and importance Ternary mixtures in parenteral
nutrition (PN) have a complex composition and so interactions
between components can lead to instability, compromising
safety. Fat globules >5 mm can cause thromboembolisms. Crit-
ical aggregation number (CAN) is used to predict stability (cal-
culated with cation concentration).
Aim and objectives To analyse the stability of the lipid emul-
sion in PN samples with a high CAN using globule size meas-
urements, and to evaluate the influence of temperature and
time on emulsion stability.
Material and methods We studied four samples according to
the nutritional requirements of a 1 kg neonate during the first
days of life. Micronutrient amounts were greater than those
recommended, and vitamins and zinc were also added. Sam-
ples were prepared in duplicate.
Globule size was measured by laser diffraction (Beckman

Coulter LS-I3-320) on the preparation day (day 0) and after 7
days. The samples were stored under refrigerated conditions
and at room temperature. CAN was calculated based on the
concentrations of cations present in each PN. Statistical analy-
sis was performed using the Student’s t test (statistical signifi-
cance p<0.05).
Results PN composition is shown in table 1 and average glob-
ule size (mm) is shown in table 2.
There were no significant differences between measure-

ments on day 0 and day 7 on samples stored at room temper-
ature or in a refrigerator (p=0.896 and p=0.171,
respectively).
Conclusion and relevance Average globule size was stable
despite a high CAN of samples, but more sensitive analytical
techniques may be necessary to detect changes in the fraction
of large globules. The study time and different storage tem-
perature did not influence the average globule size of our
samples. To establish the overall stability of the PN, more
complete studies should be carried out, analysing more stabil-
ity dependent processes.
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Abstract 4CPS-196 Table 1

Sample

(100 mL)

Nitrogen

(g/L)

Glucose

(g/L)

Lipids

(g/L)

Sodium

(mmol/L)

Potassium

(mmol/L)

Magnesium

(mmol/L)

Calcium

(mmol/L)

Phosphorus

(mmol/L)

CAN

(mmol/L)

PN1 3.7 92.6 17.5 40.0 30.0 3.0 20.0 20.0 1542

PN2 4.2 106.8 21.6 40.0 30.0 3.0 20.0 20.0 1542

PN3 4.7 121.0 25.8 50.0 35.0 3.5 22.5 25.0 1749

PN4 5.2 135.2 29.9 60.0 40.0 4.0 25.0 30.0 1956

Abstract 4CPS-196 Table 2

Sample Day 0 Day 7 (25°C) Day 7 (4°C)

PN1 0.251±0.086 0.263±0.099 0.244±0.081

PN2 0.269±0.115 0.248±0.086 0.257±0.095

PN3 0.266±0.098 0.268±0.112 0.270±0.102

PN4 0.270±0.101 0.273±0.111 0.257±0.082
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Background and importance In Italy, off-label (OL) drugs are
regulated by 94/98 law: medication is used according to a
therapeutic indication, dosage, frequency of administration,
duration or route of administration different from approved
indications.
Aim and objectives The purpose of this study was to evaluate
the frequency of OL prescriptions, duration of treatment,
effectiveness and the economic impact of this treatments in a
large tertiary hospital.
Material and methods A retrospective analysis was conducted
on authorised OL applications received from January to
December 2018. We included only OL managed by the phar-
macy’s antiblastic unit (UFA). Clinical data were collected
from the hospital prescription database ‘Farmasafe’ (drug, indi-
cation, department, duration of treatment and cost). Data
were followed-up until September 2019 to ensure the justified
maintenance of OL in terms of effectiveness and cost. We
considered total effectiveness (healings), partial effectiveness
(arrested pathology) or not assessable (drug was not given,
treatment not completed for progression, toxicity or never
started treatment).
Results During 2018, the UFA received a total of 56 OL
authorised requests. The departments were: haematology
(35%), nephrology (26.3%), oncology (12.2%), ophthalmology
(8.7%) and other (12%). The most prescribed drugs were: rit-
uximab (37.5%), mitomycin (12.5%), bendamustine (10.7%),
azacitidine (5.3%), cyclophosphamide (5.3%), decitabine
(5.3%) and other (15.3%).
Treatment for humoral rejection of kidney transplantation

(26.7%), acute myeloid leukaemia in allogeneic post-transplant
relapse (16%), Hodgkin’s lymphoma (8.9%), glaucoma (7.1%),
others such as CA metastatic breast and LNH with T cells
(5.3%) were the most represented OL indications.
The total hospital cost was estimated at C¼ 263 378.00,

against a hypothesis of C¼ 302 843.00. The prescriptions with
the most economic impact per cycle were brentuximab vendo-
tinib (C¼ 13 232) and pembrolizumab (C¼ 5656). The prescrip-
tions with the lowest economic impact were
cyclophosphamide (C¼ 11 792), mitomycin (C¼ 19) and benda-
mustine (C¼ 500).
For all 56 patients, 67% were totally effective, 19% were

partially effectives and 14% were not assessable.
Conclusion and relevance The use of OL had a strong ethical
value and the pharmacist has an important role to uphold the
national law, to consider the appropriateness of prescriptions
and to correct allocation of resources. The OL treatments
were effective in most patients and were justified on economic
grounds and provided a benefit for patients with few thera-
peutic options.
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Background and importance Hospital discharge has been
described as the care transition in which a major number of
incorrect prescriptions occur. Discharge medication reconcilia-
tion aims to prevent discrepancies when comparing the inhos-
pital with the discharge electronic prescription.
Aim and objectives To assess the incidence of unjustified dis-
crepancies during a medication reconciliation programme by
pharmacists in complex chronic patients (CCP) at hospital
discharge.
Material and methods This was a cross sectional study where
we assessed unjustified discrepancies between the inhospital
prescriptions (which are summarised in the discharge report)
and the electronic prescriptions for all CCP from April 2019
to May 2019. Data were obtained from the discharge report
prescriptions and the electronic prescriptions. Unjustified dis-
crepancies were assessed according to the medical records.
CCP were defined as patients with chronic diseases and
comorbidities due to socioeconomic, cultural and environmen-
tal situations interfering with the decision and the need to
implement specific plans. Discrepancies were classified accord-
ing to: (i) incomplete prescription, (ii) omission, (iii) incorrect
dose, (iv) incorrect drug selection, (v) duplicity, (vi) incorrect
timing and (vii) incorrect administration route.
Results We analysed the discharge prescriptions of 97 patients.
Mean age was 81.7±9.7 years and 50 (51.6%) were women.
Seventy-seven (79.4%) patients were admitted to medical
wards and 20 (20.6%) to surgical wards. A total of 272 dis-
crepancies were found in 77 (79.4%) patients with a mean of
2.8±2.8 discrepancies per patient: 114 (41.9%) discrepancies
were related to incomplete prescription, 70 (25.7%) to omis-
sion, 67 (24.6%) to incorrect dose, 10 (3.7%) to incorrect
drug selection, 7 (2.6%) to duplicities, 3 (1.1%) to incorrect
timing and 1 (0.4%) to incorrect administration route.
Conclusion and relevance We found that about 80% of
patients presented at least one unjustified discrepancy. Medica-
tion reconciliation is a major component of safe patient care
in any environment. Therefore, education of healthcare profes-
sionals and implementation of tools such as electronic reconci-
liation software could be useful to improve safety.
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4CPS-199 PHARMACEUTICAL INTERVENTIONS IN
HAEMODIALYSIS PATIENTS: A 2 YEAR OVERVIEW

C Pinto*, J Godinho, L Fernandes, P Vieira, AI Ferreira, I Sousa, C Vieira. Nephrocare
Portugal-SA, Pharmaceutical Services, Lisboa, Portugal
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Background and importance Following the implementation of
an integrated disease management model for end stage renal
disease in 2008, pharmaceutical services throughout Portuguese
haemodialysis centres are responsible for medication manage-
ment, promoting its rational use, safety and effectiveness.
Patients in end stage renal disease undergoing haemodialysis
have multiple comorbidities, complex pharmacotherapeutic reg-
imens, high pill burden and significant haemodynamic changes
to mild medication alterations. The evidence of pharmacists’
interventions in patients with chronic kidney disease is sparse
and its evaluation is necessary to improve the quality of inter-
ventions and patient healthcare.
Aim and objectives To assess drug related problems and related
pharmaceutical interventions registered by each pharmacist in
haemodialysis centres since 2018.
Material and methods Pharmacists in 37 haemodialysis centres
voluntarily registered drug related problems identified during
clinical practice in an internal database, providing data on the
drug, patient name, pharmaceutical activity and suggested
pharmaceutical intervention. Whenever possible, the result of
the intervention was assigned.
A retrospective descriptive study with review and analysis

of the database information was performed.
Results Since 2018, a total of 6836 drug related problems
with pharmaceutical interventions were registered in 2761
patients. The most frequent were inadequate dosage, duration
or pharmacotherapeutic regimen (33%), prescription error
(32%) and non-adherence (22%). Pharmaceutical interventions
were grouped as prescription changes (84%), patient interven-
tion (9%), information to nephrologist (6%) and other (1%).
When registered (62%), the result was accepted in 37% of
cases, not accepted in 18% and not applicable in 7%.
Drug related problems were identified mainly in prescrip-

tion review (65%), adherence assessment (18%), drug dispen-
sation (12%) and pharmacist interview (2%), and occurred
predominantly with hypertensive agents, vitamins and phos-
phate binders.
Conclusion and relevance The results suggest that using a data-
base to register drug related problems and pharmaceutical
interventions is an applicable tool to assess the development
of pharmacists’ interventions, although underreporting was
admitted. Pharmaceutical interventions were mainly directed at
prescription optimisation, with parameterisation for effective
distribution/administration and administration time changes,
especially regarding drugs used in dialysis. Accordingly, hyper-
tensive agents and vitamins, used mostly in ambulatory dialysis
patients undergoing haemodiafiltration, were predominant.
Pharmaceutical interventions were generally accepted and sug-
gest effective influence on drug therapy management of
patients undergoing haemodialysis although clinical outcomes
should be considered.
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Background and importance Pharmacogenetics allows identifica-
tion and prediction of different responses to drugs in patients.
During the past few years, pharmacogenetic dosing guidelines
have been developed and implemented in daily clinical prac-
tice around the world. Furthermore, different companies and
institutions have developed gene panels, including clinically
relevant genes, to make genetics useful in clinical practice. But
not all single nucleotide polymorphisms (SNP) in these genes
affecting drug responses are similarly relevant among popula-
tions if we look at their allelic frequencies, even in the same
country. In the future, this may lead to the design of local
gene panels for pharmacogenetic implementation in clinical
practice, depending on the population.
Aim and objectives The aim of this study was to find, among
the SNPs studied by the pharmacogenetics unit of our hospi-
tal, those with different allelic frequencies compared with the
Iberian Peninsula population.
Material and methods The patients´ genotypes of all the SNPs
studied by the pharmacogenetics unit were recorded since the
first pharmacogenetic test in 2012.The SNPs were genotyped
using predesigned TaqMan genotyping assays or KASP assay
and analysed on a7900HT Fast Real Time PCR System
(Applied Biosystems). Allelic frequencies of the studied SNPs
were calculated and compared with those reported in the
1000 Genomes Project for the Iberian Peninsula population
using the c2 test or Fisher’s exact test. A p value <0.05 was
considered statistically significant.
Results Since the first pharmacogenetic test performed by our
department, 7678 tests in 2287 patients, affecting 7 drugs,
were performed. Altogether, 27 different SNPs were geno-
typed. From these, we found that three SNPs showed signifi-
cant differences in their allelic frequencies compared with
those reported by the 1000 Genomes Project for the Iberian
Peninsula population. These were: ABCB1 C3435T
(c3435T>C; rs1045642) that showed a minor allele frequency
of 53.7% in the Iberian population and 54.8% in our popula-
tion (p=0.011); CYP2D6 gene duplication (10% vs 2.6%;
p=0.049); and CYP2D6*5 (gene deletion) (7% vs 0%;
p=0.014)
Conclusion and relevance There were differences in allelic fre-
quencies between relevant pharmacogenetic polymorphisms
comparing a subpopulation of the 1000 Genomes Project and
one of its sub-subpopulations.
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4CPS-201 IDENTIFICATION OF HAZARDOUS DRUGS AND
PROCESS IN A UNIVERSITY HOSPITAL
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Universitario Jerez De La Frontera, Servicio De Farmacia Hospitalaria, Jerez De La Frontera,
Spain
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Background and importance Occupational exposure to hazard-
ous drugs (HD) can cause damage to health in exposed
healthcare professionals, so protective measures must be taken.
Aim and objectives To identify HD included in the pharmaco-
therapeutic guide (GFT) of our hospital and dangerous situations
to subsequently develop a safe work procedure for workers.
Material and methods We conducted a systematic review of
publications in the past 10 years in humans in the database
PubMed using as MESH terms: hazardous drugs, safe handling
and occupational exposure, and combining related descriptors.
Inclusion criteria were a list of medications from the GFT of
our hospital. The comparator was a list established by the
National Institute for Occupational Safety and Health
(NIOSH), year 2014.
Results The main variable studied was identification of HD:
274 drugs with active ingredients classified as HD were
detected in our GFT. In addition, despite not being in the
NIOSH listings, acenocoumarol was considered a HD due to
its similarity to warfarin (list 3 NIOSH). Therefore, 275 medi-
cations were included. Of these 275 drugs, corresponding to
151 active substances, 92 were included in list 1 (antineoplas-
tic medicine), 26 in list 2 (non-antineoplastic drugs that meet
at least one hazard criteria), 26 in list 3 (drugs that pose a
risk to the reproductive process that may affect men/women
who are actively trying to conceive, and pregnant women/
breastfeeding period, but that do not pose a risk to the rest
of the staff) and 7 according to the medication’s datasheet.
The second variable studied was identification of processes
that cause a risk to the safety of workers in contact with HD.
Four processes were found: reception, transport and distribu-
tion, preparation and treatment of waste, which in the
absence of specific preventive measures cause a risk to the
safety and health of workers.
Conclusion and relevance The identification of MP is a key
aspect to avoid occupational risks and ensure the safety of the
healthcare professional. Recent research identified dangerous
situations and established an association between occupational
contamination and levels of exposure to antineoplastic drugs,
with the training and information of the health worker in MP
matters being a crucial aspect.
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Background and importance Malnutrition and/or involuntary
weight loss increases the risk of mortality and disability,

decreasing quality of life. Nutritional status is an independent
predictor of mortality per year, especially in the institutional-
ised elderly patient.
Aim and objectives To determine the prevalence of nutritional
risk and malnutrition in institutionalised elderly patients in a
public nursing home (NH) and make recommendations about
use of enteral nutrition (EN).
Material and methods All institutionalised patients in a public
NH were selected. The main variable was the classification of
patients according to the risk of malnutrition using the abbre-
viated nutritional screening tool MNA-SF (mini nutritional
assessment), validated in elderly patients in different settings,
and clinical interview. Patients were classified into three
groups: normal nutritional status, risk of malnutrition (with or
without weight loss) and malnutrition (with or without weight
loss). As secondary variables, we made recommendations about
use of EN based on the MNA-SF, and the types of EN rec-
ommended were recorded. The sources of information used
were the electronic prescription programme for demographic
data and nutritional information was obtained through clinical
interview.
Results Between 29 August and 12 September 2019, 86 of 92
patients institutionalised in a public NH (93.5%) were nutri-
tionally assessed: 52.3% were men (45/86) and mean age was
78.6 years (53–101). It was possible to weigh 53.5% of the
patients (46/86) while the rest of the patients were assessed
through calf circumference. The average BMI was 26.3 kg/m2.
We found that 48.8% of patients were classified as normal
nutritional status (42/86), 33.7% as a risk of malnutrition (29/
86), of whom 7 patients had weight loss, and 17.4% were
classified as malnutrition (15/86), of whom 4 patients had
weight loss. EN use was recommended in 20 patients
(23.3%), all of them classified as malnutrition (with and with-
out weight loss) or as risk of malnutrition with weight loss.
The types of EN recommended were: hypercaloric–hyperpro-
tein (n=12), normocaloric–hyperprotein (n=6), hypercaloric–
normoprotein (n=1) and normocaloric–normoprotein (n=1).
In addition, recommendations were made about the periodicity
based on the MNA-SF, according to nutritional risk
classification.
Conclusion and relevance The prevalence of nutritional risk
and malnutrition in a public NH reached approximately half
of the patients, according to the abbreviated MNA-SF scale.
The use of a validated scale showed that protein malnutrition
associated with minimum weight loss was the major alteration
in institutionalised elderly patients in a public NH and, there-
fore, hyperprotein formulas were recommended the most
often.

REFERENCES AND/OR ACKNOWLEDGEMENTS
No conflict of interest.

4CPS-203 NURSES: WHAT DO YOU THINK ABOUT A
PHARMACEUTICAL PRESENCE IN THE EMERGENCY
WARD?

1N Ranjit*, 2G Decreau-Gaillon, 2LM Joly. 1Chru De Rouen, Pharmacy, Rouen, France; 2Chru
De Rouen, Emergency Ward, Rouen, France

10.1136/ejhpharm-2020-eahpconf.304

Background and importance In November 2016 a pharmacy
resident arrived in the emergency ward to implement clinical
pharmacy. A year and a half later, we wanted to measure the
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satisfaction of caregivers on this presence because few data are
available on this issue. However, it seems important to better
understand the expectations of staff and to target pharmaceut-
ical activities to help improve the management of patients
admitted to the emergency department.
Aim and objectives Our objectives were to collect caregivers’
opinions on the role of the pharmacy intern as well as on the
clinical pharmacy, regarding reorganisation of the pharmacies
in international non-proprietary name (INN).
Material and methods A questionnaire was submitted to the 52
day nurses during a 10 day period in April 2018. The ques-
tionnaire had two parts: one concerning the activities of the
pharmacy resident and their relevance to the improvement in
patient care and another about the new pharmacy organisation
and the role of the pharmaceutical team in helping caregivers
to use it.
Results A total of 71% of day nurses answered the question-
naire: 92% were strongly satisfied with the pharmaceutical
team’s availability for answering their questions or helping
them with treatments; 86% were strongly satisfied with the
information given about the new organisation in INN and the
equivalence table developed; 80% agreed that storing drugs
based on INN was better even if it was harder; 100%
strongly agreed that clinical pharmacy activities (medication
reconciliation, pharmaceutical analysis) improve patient safety;
and 96% thought strongly or very strongly that the pharma-
ceutical presence allowed better continuity of treatment.
Regarding transmission of information from the pharmacy

(medicine shortages, new references) only 46% were very sat-
isfied, and 8% were unsatisfied. Opinions were more divided
for reporting side effects related to care or drugs: only 35%
were strongly satisfied, 8% not enough and 19% did not have
an opinion.
Conclusion and relevance The satisfaction of caregivers on the
relevance of the presence of a pharmacy resident on the emer-
gency ward was good overall. However, they considered that
the transmission of information from the central pharmacy
and the reporting of iatrogenic events were insufficient. The
next step is to work on this to keep improving nurses’
satisfaction.

REFERENCES AND/OR ACKNOWLEDGEMENTS
No conflict of interest.

4CPS-204 MEDICINE RECONCILIATION AT HOSPITAL DISCHARGE

I Martinez Aguirre, A Revuelta Amallo*, JA Domínguez Menéndez, U Blazquez Urtizberea,
M Alonso Diez, E Fernández Díaz, A Aguirrezabal Arredondo. Hospital De Basurto,
Pharmacy Department, Bilbao, Spain

10.1136/ejhpharm-2020-eahpconf.305

Background and importance It has been proven that an
updated pharmacotherapeutic report means improvements in
patient safety and system efficiency.
Aim and objectives To describe and analyse medicine reconcili-
ation errors (MRE) and to determine awareness of prescribers
of keeping the treatment report updated at medical discharge.
Material and methods This was a prospective study over a
period of 17 weeks, involving all inpatients from the internal
medicine ward (IM), cardiology ward (CAR) and oncology
ward (ONC), for 8 weeks, 6 weeks and 3 weeks, respectively.
Variables collected were age, sex, number of new medications,
number of discrepancies not justified requiring clarification,

type of MRE, communicated MRE and number of acceptan-
ces, and number of patients that received pharmaceutical care
at discharge. On admission, data were collected by the phar-
macist from an interview with the patient. All detected dis-
crepancies were communicated to the physician to modify and
update the treatment before discharge. The pharmacist con-
ducted a final interview, where all modifications and new
drugs were explained. Updated treatment and discharge
reports were given after resolving patient doubts.
Results A total of 151 patients were analysed with a mean age
of 75±13 and 46.3% were women. The number of not justi-
fied discrepancies identified were 116, corresponding to IM
58.6% (68), CAR 27.6% (32) and ONC 13.8% (16). Classifi-
cation of the discrepancies: dosage error 30.2% (35); not indi-
cated or contraindicated for current clinical situation 24.1%
(28); omission error 22.4% (26); commission error 16.4%
(19); mistaken drug 1.7% (2); incomplete prescription 1.7%
(2); and duplicity 3.4% (4). A total of 104 discrepancies were
communicated and discussed with the physicians: 49% (51) of
the discrepancies were accepted and 31.1% (47) of the dis-
charge reports were incomplete, which means the dosage or
duration of treatment and changes established were not
included. New drugs were started in 74.8% of inpatients and
pharmaceutical care was offered to 80.5% (91) before
discharge.
Conclusion and relevance The pharmacist integration has facili-
tated the acceptance of pharmaceutical interventions and has
prevented MRE on discharge, where the most prevalent one
was dosage discrepancy. This has raised awareness among all
professionals about the importance of updating the medical
history. All concerns about discharge medication were resolved
in almost 80% of discharges.
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Background and importance Non-adherence to a full course of
antibiotic occurs in approximately 25% of paediatric patients.
The child’s refusal to take the drug is the second most com-
mon reason for non-adherence. Palatability is the third most
important antibiotic feature for parents after effectiveness and
safety.
Aim and objectives To review the literature for assessments of
the palatability of antibiotic oral suspensions to inform physi-
cians in their daily practice and consequently improve
adherence.
Material and methods A systematic literature search was con-
ducted in August 2019 in the Pubmed database. A study was
eligible for inclusion if it reported an assessment of the palat-
ability of one or more antibiotic suspensions with any assess-
ment scale among adults and/or children. The lowest score
was for poor palatability and the highest for excellent palat-
ability. Study characteristics, population demographics and pal-
atability assessments were extracted. For comparison purposes,
all results are expressed on a 10 point scale. Averages were
calculated for paediatric and adult populations.
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Results Ten studies were identified, all blind: 6/10 with chil-
dren, 3/10 with adults and 1/10 with both. Children were
aged 4–12 years. Participants were healthy volunteers except
in one study. Fourteen drugs were tested in children and 24
in adults for a total of 27 drugs tested. Visual analogic scale
with 5 point facial hedonic scales (4/10), 5 point facial scales
(5/10) or 10 point analogue scales (1/10) were used as the
assessment tools. The average palatability was <5 for 3/14
and 12/24 drugs in children and adults, respectively. The pal-
atability score was lower in adults than in children, 10 times
out of 11. The average difference between the scores for
adults and children was 1.1 point/10.
Conclusion and relevance The majority of the most common
antibiotics were covered. Differences in assessment of palat-
ability sometimes existed for the same molecule. This may be
related to the formulation tested (brand name or generic
drugs). A single study allowed a direct comparison between
adults and children. Further investigations are needed to deter-
mine the factors affecting the palatability of drugs. However,
the available palatability assessments can help the physician to
choose between several drugs with the same effectiveness and
safety to improve compliance.
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Background and importance Medication reconciliation improves
continuity of patient care by reducing prescribing errors.
Aim and objectives The aim of the study was to investigate
the impact of medication reconciliation on complex chronic
patients (CCPs) during their hospital stay.
Material and methods A retrospective study was conducted in
a tertiary hospital. CCPs admitted for general and gastrointes-
tinal surgery, angiology and vascular surgery, urology, nephrol-
ogy and rheumatology were included in the study. Any CCPs
admitted between December 2017 and February 2018 (control
group, before the reconciliation implementation), and between
December 2018 to February 2019 (intervention group, after
implementing medication reconciliation) were included in the
study. Patients received medication reconciliation during their
admission, discharge and once in primary care. Data were
obtained through electronic health records and were analysed
with STATA14.
Results The study included 116 patients in the intervention
group and 199 patients in the control group. There were no
significant differences in age (75.3 years, p=0.975) or gender
between the two groups (32.7% women; p=0.217).
Hospitalisation stay was, on average, 9.3 days for the inter-

vention group (95% CI 7.6–11.0) and 8.9 days for the con-
trol group (95% CI 6.9–10.9) (p=0.789). Patient readmission
within 30 days post-discharge was greater for those who did
not receive a medication reconciliation (28.4% intervention
group, 32.2% group control; OR=0.8; 95% CI 0.5–1.4).

Time until readmission was 12.8 days (95% CI 10.0–15.6)
and 11.5 days (95% CI 9.9–13.1) for the intervention group
and control group, respectively (p=0.395). The study also
showed fewer emergency visits for patients who received med-
ication reconciliation (0.27 visits) in comparison with the con-
trol group (0.33 visits) (OR=0.7; 95% CI 0.4–1.2).
Conclusion and relevance This study showed that medication
reconciliation has the potential to decrease the number of
readmissions within 30 days post-discharge, days until the
next admission and emergency visits. Overall, the results of
the study showed the positive impact that medication reconci-
liation has on complex chronic patients.
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Background and importance In our area, 77.2% of patients in
the domiciliary care programme (ATDOM) are polymedicated
and therefore have greater morbidity.
Aim and objectives To analyse a medication plan (MP) review
based on criteria of efficacy, efficiency and safety, adapting the
treatments of ATDOM patients.
Material and methods This was a retrospective longitudinal
study of a prospective cohort including ATDOM patients
from a single health centre. Demographic variables (age and
sex), type of incidents, proposals, acceptance, application or
reasons for non-application, savings and polypharmacy
reduction were collected. The pharmacist made proposals
based on the clinical review of the MP. If the physician
accepted the proposal, the patient/family member was
informed for shared decision making. Applications were
checked at 3 months.
Results Sample size: 122 of 142 patients were included, 84
(68.8%) women, aged � 65 years. Excluded were 13 (9.1%)
patients who died and 7 (4.9%) who were institutionalised.
There were 167 incidents involving 161 drugs and 79

(64.7%) patients: 70 (41.9%) related to indications, 49
(29.3%) to effectiveness–efficiency, 35 (21%) to adequacy and
13 (7.8%) to safety. Submitted proposals were 169, suggesting
drug suspension in 118 (69.8%), dose change in 18 (10.6%),
medication change in 14 (8.3%), therapeutic equivalent change
in 12 (7.1%), monitoring in 5 (3%) and frequency change in
2 (1.2%).
For 11 (6.8%) drugs it was agreed that the change was

not possible. The remaining 93.2% were accepted by the
physician. A total of 76 (50.7%) changes were applied,
resulting in an annual theoretical saving of 10 546C¼ , and 74
(49.3%) were still pending, involving 49 patients. One
patient’s family did not accept the proposal, and 5 patients
had not been visited. Drugs were reduced from 347 to 279
(19.6%) in 43 (54.4%) patients. Drugs per patient decreased
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from 8.1±3.2 to 6.5±3.2, which is a reduction of 1.6 drugs/
patient.
Conclusion and relevance Physician acceptance of the pro-
posals was high, but almost one half were not carried out
despite having been visited. Most pending proposals could be
due to organisation or registration mistakes. Suggestions for
improvement: (1) to stratify patients according to clinical
characteristics that allow prioritisation; (2) to add in situ
review of the drug’s kit at home, thus allowing a thorough
check, including adherence, isoappearance, conservation and
administration.
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Background and importance Malnutrition is a high risk health
complication that occurs with cancer. Deterioration of nutri-
tional status in cancer patients increases morbidity and mortal-
ity, decreases the efficacy and tolerance of oncology
treatments and decreases quality of life. Patient information
and knowledge of their illness, treatment and nutrition allows
them to participate in their own care, manage undesirable
effects and prevent malnutrition.
Aim and objectives To evaluate the prevalence of malnutrition,
and to assess nutritional knowledge and eating habits in can-
cer patients.
Material and methods This was an observational descriptive
study based on a questionnaire, conducted in the unit of
oncology at a university hospital centre. Malnutrition was
defined as a body mass index (BMI) <18.5 in patients aged
<75 years old or <21 in patients aged �75 years old.
Results A total of 216 questionnaires were analysed. The
extremes of age ranged between 28 and 79 years with an
average age of 44 years. Objective evaluation of nutritional
status showed that 48% of patients were malnourished. Our
population of patients had poor knowledge of the nutritional
problems caused by cancer, with a rate of 78%, and 88% did
not benefit from nutritional monitoring by a dietitian. The
most common causes of the decline in food intake were loss
of appetite (84%), taste loss (45%), nausea and swallowing
disorders (26%), loss of smell (19%), vomiting (18%) and
abdominal pain (15%).
Conclusion and relevance The prevalence of malnutrition was
high in patients with cancer, and nutritional care seemed
insufficient. An improvement in the information tools on
nutrition and cancer available to patients is required.
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4CPS-209 AN EXPLORATION INTO A PHARMACIST-LED
MEDICINES RECONCILIATION SERVICE IN AN
ACUTE HOSPITAL SETTING
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Background and importance Accurate medication records are
essential in preventing errors, avoiding harm, aiding diagnosis
and treatment planning. Prescribing errors are more prevalent
on hospital admission1 2Medicines reconciliation (MR), ‘the
formal process in which healthcare professionals partner with
patients to ensure accurate and complete medication informa-
tion transfer at interfaces of care’, ensures accurate medication
record generation.3 MR is undertaken to varying degrees in
many institutions, by a variety of healthcare professionals,
each with their own focus, priorities and methods.4 MR is a
WHO patient safety priority outlined in the High 5s Project.3

Aim and objectives To determine views and opinions of doc-
tors towards a pharmacist-led MR service in an acute hospital
and to ascertain what doctors identify as MR barriers and
facilitators.
Material and methods A self-completion questionnaire using
mixed methodology was conducted. This involved analysing
data both qualitatively and quantitatively. Data were collected
simultaneously. Inclusion criteria: all doctors working at the
Mater Misericordiae University Hospital (MMUH). Exclusion
criteria: none. Data were analysed on site using a password
protected spreadsheet on Microsoft Excel. Detailed content
and thematic analysis were performed to identify common
concepts. A 10% proportion of the data was checked by an
independent reviewer
Results The positive impact on patient care and safety demon-
strated by MR was acknowledged by 98% (n=50): 94%
(n=49) agreed MR saved them time while 92% (n=48) recog-
nised MR decreased their workload, 90% (n=46) of partici-
pants were satisfied with the MMUH MR service and 94%
(n=49) agreed MR was accurate. Participants called for dedi-
cation of pharmacy resources to MR (88%, n=46), and serv-
ice expansion to include all patients on admission, care
transition and discharge was advocated by participants (79%,
n=41; 86%, n=44; and 79%, n=41, respectively). The most
important facilitator was verbal communication of MR dis-
crepancies. The most important barrier was current service
limitations. Thematic analysis identified four themes: patient
safety (n=33), workload implications (n=9), MR usefulness
(n=52) and service development (n=56).
Conclusion and relevance Prescribers viewed the pharmacist-led
MR service as a positive useful initiative, saving prescribers
time, and increasing patient care and safety hospital wide.

REFERENCES AND/OR ACKNOWLEDGEMENTS
1. Porcelli PJ, Waitman LR, Brown SH. A review of medication reconciliation issues

and experiences with clinical staff and information systems. Appl Clin Informatics
2010;1:442–461.

2. FitzGerald RJ. Medication errors: the importance of an accurate drug history. Br J
Clin Pharmacol 2009;67:671–675.

3. World Health Organization. Standard operating protocol assuring medication accu-
racy at transitions in care, 2014.

4. Barnsteiner JH. Medication reconciliation. In: Hughes RG, editor. Patient safety
and quality an evidence-based handbook for nurses 2008;38:2–459.

No conflict of interest.

Abstracts

A146 EJHP 2020;27(Suppl 1):A1–A232



4CPS-210 PHARMACISTS’ COMMUNICATION WITH FOREIGN
LANGUAGE SPEAKING PATIENTS IN A FOREIGNER
SETTLEMENT AREA, JAPAN
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Background and importance Recently, the number of foreign
residents has significantly increased in Japan. At the consulta-
tion with physicians, the foreign language speaking patients
(FLSP) often utilise medical interpreter services or ad hoc
interpreters. However, few studies have reported how such
patients receive information in community pharmacies affili-
ated with hospitals/clinics.
Aim and objectives The objective of the study was to examine
how and what pharmacists communicate with FLSP at pharma-
cies, in the Gunma prefecture, one of the most foreign residen-
tial prefectures in Japan.
Material and methods A self-administered questionnaire survey
was conducted among the pharmacy members of Gunma Phar-
maceutical Association, in January and February 2018. The
contents of the questionnaire were divided into two parts: (1)
pharmacy system targeting the manager; and (2) pharmacists’
experience and skills. The answers were compared between
the foreigner settlement area and the other area.
Results Of the 773 pharmacies, 372 pharmacies responded.
Approximately 90% of had ever treated FLSP with English
and 25 other languages. For the pharmacists’ experiences,
65% of 844 pharmacist participants had some issues with lan-
guage, regularly/often. Multilingual instruction tools were pre-
pared in 18.5% of the pharmacies. Of the pharmacies without
the tools, 54% did not know of the availability of these tools.
As a means of communication, ‘accompanying acquaintance
and family member interpreter’ was used significantly more
often in the foreigner settlement area than in the other area.
Most common medication instructions for FLSP were: how to
use, how to follow and confirm the effects of the medicines,
and how to confirm the side effects of the medicines. All
were explained significantly better in the foreigner settlement
area than in the other areas.
Conclusion and relevance Regardless of where pharmacies are
located, it is recommended to introduce multilingual instruc-
tion tools for FLSP.
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Background and importance Prostate cancer is a common
tumour in elderly men. Treatment with abiraterone and

enzalutamide increase survival and therefore it is important to
assess adherence and interactions of these treatments.
Aim and objectives Our objective was to determine adherence
to abiraterone or enzalutamida and interactions in patients
with castration resistant prostate cancer (CRPC).
Material and methods This retrospective observational study
included patients with CRPC receiving abiraterone or enzaluta-
mide for at least 4 months. Demographic data were obtained
from the computerised medical history. Adherence was meas-
ured by combining the Morisky–Green questionnaire and the
dispensing record. Search and classification of the interactions
was obtained from Drugs.com
Results Thirty-seven patients were included, with an average
age of 74 years (SD 5). The average number of medications
consumed by these patients was 7 (SD 2.5). Comorbidities
averaged 5 per patient. All patients were adherent according
to the Morisky–Green questionnaire, and combined with the
dispensing records, adherence to abiraterone was 85% and
92% to enzalutamida.
Pharmacological interactions were major interactions in

21% of cases, of which the most frequent was amiodarone
and abiraterone. Moderate interactions occurred in 65% of
patients, the most frequent being enzalutamide with lipid low-
ering agents (atorvastatin, simvastatin) and enzalutamide with
proton pump inhibitors (omeprazole, esomeprazol): 14% of
patients had no drug interactions.
Conclusion and relevance In these patients, good adherence to
enzalutamide and abiraterone was found. All interactions clas-
sified as major were monitored. All patients with CRPC
required pharmaceutical care.
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WARDS: AN EXPLORATORY STUDY
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Background and importance Lack of nursing staff, interruptions
when preparing and administering medicines, and lack of
knowledge can increase the risk of medication errors. The
involvement of the pharmacy team in the preparation and
administration of medicines on hospital wards has been high-
lighted as an opportunity to provide better guidance and sup-
port to nurses, enhance patient safety and improve service
delivery. However, to date there is no evidence on this devel-
opment in our country.
Aim and objectives To explore indepth the views of healthcare
professionals towards pharmacy team (pharmacists and phar-
macy technicians) involvement in the preparation and adminis-
tration of medications on inpatient wards in a general
hospital.
Material and methods Semi-structured, one to one interviews
were conducted with a purposive sample of various healthcare
professionals from the country’s main general hospital between
February and June 2018. A topic guide was developed to
explore the acceptability and extent of involvement, including
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related limitations and benefits. The interviews were audio
recorded, transcribed verbatim and analysed using framework
analysis. Ethical approval was obtained from the participating
hospital.
Results Thirteen healthcare providers from various clinical
areas (medicine, surgery, critical care and emergency) were
interviewed: two pharmacists, three pharmacy technicians,
seven nurses and one doctor. Interviews lasted on average 20
min. All participants had overall positive views towards phar-
macy team involvement. However, there were mixed opinions
on the extent of involvement. All participants (with the excep-
tion of both clinical pharmacists) agreed that pharmacists and
pharmacy technicians can be directly involved by administering
oral medications and reconstituting medicines on wards. How-
ever, clinical pharmacists felt that direct involvement may be
intrusive to nurses. Therefore, they suggested that pharmacists
can be indirectly involved by providing advice on preparation/
administration processes and in identifying and solving incom-
patibilities. The perceived benefits of such involvement were
less errors and delayed treatment. However, limitations of
practical experience, service costs and lack of staff were
identified.
Conclusion and relevance In this exploratory work, attitudes
towards involvement were overall favourable, however various
levels of involvement were identified. Therefore, further work
should investigate the extent of involvement and feasibility
across different clinical areas. These findings add to the evi-
dence base, the acceptability and development of pharmacy
team involvement across various clinical areas.
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Background and importance In France, since 1999, pharmacists
have been authorised to substitute the original medicine with
a generic product, provided the patient agrees and that the
doctor has not excluded a drug by affixing, in handwritten
words, ‘not substitutable’ on the prescription. The success of
generics depends on the propensity of the patient to accept
substitutions.
Aim and objectives The aim of the study was to determine
patient perceptions of generic drugs 20 years after the substi-
tution right was granted to pharmacists.
Material and methods We carried out a survey from 1 April
to 30 June 2019 on a sample of people representative of the
French population aged 18 years and over, through an online
questionnaire using the Cawi system (Computer AssistedWeb
Interview) and in paper format. A questionnaire of 17 ques-
tions was developed. The questionnaire was validated by a
sample of 20 randomly selected people. Feedback from these
people helped with adjustment of the questionnaire before the
survey was conducted.
Results We collected 467 questionnaires (264 paper question-
naires and 203 online questionnaires). Of these, 42% of
patients reported high confidence in generic drugs and

45.6% freely chose generics. We found that 57% of patients
accept unreservedly the generic substitution when it was pro-
posed by the pharmacist (vs 49.7% in the survey by Ostan1):
73% said generic drugs are as effective as brand name drugs;
81% said generic drugs have as many side effects as brand
name drugs; 15% of patients reported that generic drugs
have more side effects and 4% reported the opposite; and
12% of patients said they were asking for ‘non-substitutable’
on their prescription (vs 20.3% in the survey of Ostan1). In
34% of cases, this statement ‘not substitutable’ was a doc-
tor’s decision. Also, 1% of patients reported not knowing
generic drugs.
Conclusion and relevance In our study, 45.6% of the general
public freely chose generic drugs. This reached 57% when
generic drugs were offered by pharmacists. Lack of knowledge
about generic drugs affects patients’ perceptions of generic
medicines. To overcome this lack of confidence, we have
developed an information leaflet on generic drugs.
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Background and importance Appropriate and timely switching
of drugs from intravenous (IV) to oral administration is a
good, safe and cost effective intervention. However, IV to
oral switch guidelines are not always adhered to adequately.
Aim and objectives The aim of this study was to investigate
how hospital pharmacists can promote IV to oral switches.
Material and methods An interventional before and after study
was performed in a 500 bed regional hospital. Physicians and
nurses completed a structured questionnaire asking about
switch criteria, the main barriers for not switching and inter-
ventions to improve switch practice. Mean duration of non-
appropriate IV therapy and number of IV to oral switches
were retrospectively measured based on chart review and vali-
dated criteria over a 6 month periods before and after imple-
menting a bundle of tailored interventions on an orthopaedic
and geriatric ward.
Results The questionnaire was completed by 36 physicians
and 29 nurses. The respondents agreed on the established
IV to oral switch criteria. The reasons for not switching
despite eligibility were mainly patient centred concerns: the
patient feels ill (60%), swallowing difficulties (54%) and
suspicion of non-adherence (55%). Interventions that they
considered useful were predefined drug orders and
reminders in the electronic prescribing system (58.5%) and
the pharmacist contacting the prescriber in case of a possi-
ble switch (40%). A poster campaign concerning IV to oral
switch for acetaminophen and antibiotics was implemented;
the powder formulation of acetaminophen was included in
predefined drug orders and patient specific advice was given
by the pharmacist who checked the prescriptions in the
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pharmacy before drug dispensing (acceptance rate 79%). A
total of 227 and 226 patients treated with intravenous acet-
aminophen and/or antibiotics, respectively, were included in
the retrospective chart review before and after our interven-
tions. This multimodal IV to oral switch strategy resulted in
a reduction of the mean duration of non-appropriate IV
therapy (total reduction of �7.25 hour, p=0.002, for acet-
aminophen reduction of �9.3 hour, p=0.001) and the num-
ber of IV to oral switches increased by 8.9% (p=0.027).
Conclusion and relevance Structural and proactive interventions
by the hospital pharmacist resulted in a reduction of the dura-
tion of non-appropriate IV therapy and an increase in IV to
oral switches. However, the cost effectiveness and sustainabil-
ity of these interventions is questionable in a setting with lim-
ited clinical pharmacy resources.
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Background and importance Most patients admitted to a hospi-
tal use more than five drugs. Apart from the beneficial effects
of these drugs, these patients are at risk of medication errors.
Traditionally, hospital pharmacists use clinical decision support
systems (CDSSs) and clinical rules to prevent drug related
problems (DRPs). For specific instances, (eg, intensive care
and paediatric care), it has been shown that the involvement
of clinical pharmacists integrated into the medical team on the
ward has a beneficial effect on the reduction in DRPs. Hence
there is a shift from the traditional way of practice to integra-
tion of clinical pharmacists into the medical team on the
ward.
Aim and objectives The aim was to investigate the impact of
hospital-wide integration of clinical pharmacists on patient
safety.
Material and methods In this observational point prevalence
study, interventions made by clinical pharmacists (in addition
to interventions based on clinical rules or CDSSs) were
studied over 5 consecutive working days. Patients admitted for
more than 24 hours were included. The following endpoints
were recorded: type of intervention, reason for intervention,
severity of the underlying DRP (using the NCC MERP index
scale), proportion of interventions accepted by the physician,
communication route and time investment.
Results A total of 238 medication reviews were conducted
and the pharmacists were consulted 16 times. For 58.4% of
the reviewed patients, potential DRPs were detected, with an
average of 1.8 per patient. Overtreatment was the most
reported DRP (31.6%) and subsequently the most common
type of intervention was the advice to stop medication
(43.2%). During the study, 16.0% of the interventions were
categorised as no error, 62.0% as error, no harm and 22.0%
as error, harm. Regarding acceptance, 66.6% of the

interventions were accepted and given a follow-up. Face to
face was the most frequently used method of communication
(56.9%). The average time investment was 8.6 min per medi-
cation review.
Conclusion and relevance Structured medication reviews by
clinical pharmacists contributed to detection and resolution
of DRPs, mainly by reducing overtreatment. Therefore, in
addition to clinical rules or CDSSs, a hospital-wide integra-
tion of clinical pharmacists as part of the multidisciplinary
team can improve medication safety and optimise pharma-
ceutical care.
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Background and importance More than 60% of prescription
are not suitable for crushing, but the medicines may be
crushed for patients for home care and in medical institu-
tions. To reduce incorrect methods of taking medicines, we
provided caregivers who fully understood tube feeding,
knowledge and skills, using illustrated materials, to explain
the correct methods of taking medicine before discharge
from hospital.
Aim and objectives To improve the knowledge and skills of
caregivers in tube feeding by providing illustrated materials for
drug education in the discharge planning service and then
home care, to achieve seamless pharmaceutical care.
Material and methods From October to December 2018, can-
didates were identified through screening information from
the hospital information system for tube feeding. After exclud-
ing those unable to communicate or illiterate, specific tube
feeding medication counselling was provided to caregivers.
Questionnaires were filled out before and after the educational
intervention. The study was conducted with the approval of
Taipei City Hospital research ethics committee (TCHIRB-
10703101).
Results Forty caregivers were enrolled in the study with an
average age of 56.6 years and 67.5% were women. Lung
infections were present in 42.5% of patients and 47.5% of
patients had tube feeding during hospitalisation for the first
time. The questionnaire was made up of four items: fre-
quency of drug administration, identification of crushed med-
icine, obstruction of pipeline and risk of crushing. Each item
was given a score of 1 to 3. Knowledge assessment of medi-
cation tube feeding (knowledge and skill) was significantly
increased after drug education (7.33±2.54 vs 9.78±1.99,
p<0.001).
Conclusion and relevance The data indicated that illustrated
materials were good for patient education. We suggest that
the tube feeding knowledge and skill should be widely used
to increase patient drug safety and use correctly.
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Section 5: Patient Safety and Quality
assurance

5PSQ-001 PHARMACIST INTERVENTION TO IMPROVE THE
SAFETY OF PATIENTS TREATED WITH PROTON PUMP
INHIBITORS

I García Giménez, N Martín Fernández, IM Carrión Madroñal*, AB Guisado Gil. Hospital
Pharmacist, Pharmacy, Huelva, Spain
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Background and importance The use of proton pump inhibi-
tors (PPIs) to treat acid related disorders is increasing
worldwide and this raises concerns. Accumulating evidence
supports the increased risk of long term adverse events,
such as fractures, chronic kidney disease (KD), hypomagne-
saemia, Clostridium difficile infections, associated with
chronic PPI use.
Aim and objectives The aim of the study was to describe the
results of a pharmacist intervention to improve the safety of
hospitalised patients receiving treatment with PPIs.
Material and methods A prospective study was conducted from
July to September 2019 in a tertiary care hospital. We
included all hospitalised patients with active prescriptions for
PPIs and presenting with hypomagnesaemia, KD and C diffi-
cile associated diarrhoea. In these cases, a message containing
a safety note from the ‘Agencia Española de Medicamentos y
Productos Sanitarios’ was reflected in the electronic prescribing
software application.
The following data were collected from the electronic

health records: sex, age, hospital unit, adverse events associ-
ated with PPI use, pharmacist intervention acceptance (yes/
no) and subsequent modification of the prescription by
physicians.
Results We included 55 patients (21 women) with a mean age
of 67 years (range 24–91). The main prescription units were:
internal medicine (25.9%), nephrology (18.5%), haematology
(11.1%), digestive (9.25%) and surgery (9.25%).
Around 70.9% of patients (n=39) presented with hypomag-

nesaemia, 21.8% (n=12) with KD, 3.6% (n=2) with C diffi-
cile infections and 3.6% (n=2) had C difficile associated
diarrhoea and hypomagnesaemia.
In total, 55 interventions were carried out, 16 of them

(29.1%) were accepted and the treatment was modified by
the physicians as follows: ranitidine was prescribed in 15
cases (instead of PPI), 13 because of hypomagnesaemia and 2
due to KD; and the PPIs posology was modified in 1 patient
with KD.
Conclusion and relevance Most patients identified were hospi-
talised in the internal medicine unit, and hypomagnesaemia
was the most common event adverse. The acceptance rates
for this pharmacist intervention was moderate. It is neces-
sary to continue with the distribution of safety notes and
medication review in order to avoid potential adverse
effects.
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Background and importance There have only been 175 cases
of hypomagnesaemia associated with prolonged use of proton
pump inhibitors (PPIs) reported to FEDRA (Spanish Pharmaco-
vigilance, Adverse Reaction Data) since commercialisation of
PPIs, despite the alert published by AEMPS in 2011.
Aim and objectives To detect hypomagnesaemia in patients
admitted to an acute geriatric hospital and look for a relation-
ship with chronic PPI treatment, and to determine the fre-
quency of this adverse effect with respect to all hospitalised
patients and the electrolyte alterations that may be related.
Material and methods A retrospective study was conducted
during the first half of 2019 in admitted patients treated with
magnesium in an acute geriatric 160 bed hospital. Demo-
graphic data were collected (age, sex). Hypomagnesaemia
(<1.9 mg/dL) associated with chronic PPI treatment was
reviewed, and risk factors such as concomitant treatment with
loop diuretics and/or thiazide diuretics, and/or potentially
related electrolyte alterations (hypokalaemia (<3.7 mEq/l) and
hypocalcaemia (<8.4 mg/dL)) were assessed. The frequency of
the adverse event was determined from the total number of
patients admitted receiving treatment with PPIs.
Results There were 67 patients receiving magnesium treatment
and 5 were excluded as it was unrelated to PPI treatment.
The included patients had a mean age of 83.96 years (26
men and 36 women) and had been receiving PPI treatment
for a mean of 9.17 years. Forty-nine patients (79.03%)
received concomitantly a diuretic. In 12 patients (19.35%)
clinically significant low magnesium levels were found (< 1.2
mg/dL), 6 of them (9.67%) critical (<0.9 mg/dL). We
recorded14 patients (22.58%) with hypokalaemia and 11
(17.74%) with hypocalcaemia.
Of the 2301 admitted patients, 1960 were being treated

with a PPI (85.18%) and hence the frequency of hypomagne-
saemia related to PPIs in our study population was 1/31
patients treated. FEDRA will be notified of these results. In
41 (66.12%) there was a change in treatment: 35 (56.45%)
switched to ranitidine and in 6 (9.67%) the PPI was
discontinued.
Conclusion and relevance In our study, hypomagnesaemia was
a frequent adverse effect (�1/100 to £1/10). This adverse
effect was underrated, which means that it is still considered
infrequent. We believe that more studies are needed that can
quantify the frequency within the patient‘s healthcare
continuity.
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5PSQ-003 EFFECTIVENESS OF ANTIEMETIC THERAPY DURING
CHEMOTHERAPY IN A REGIONAL HOSPITAL
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Background and importance Chemotherapy induced nausea
and vomiting (CINV) remains an important adverse effect as
it affects the quality of life of patients, implies chemotherapy
dose reductions and compromises adherence.
Aim and objectives To evaluate the effectiveness of antiemetic
therapy in the control of CINV, comparing groups of patients
with adequate and inadequate patterns, according to clinical
practice guidelines.
Material and methods This was a longitudinal retrospective
study for population characterisation and non-intervention.
Patients receiving intravenous chemotherapeutic treatment
from April to July 2018 were included. Independent varia-
bles: demographics (age and sex), and adequacy of the
guidelines. Dependent variables: chemotherapy induced
nausea (CIN), quantified by adding the scores obtained
through a self-administered questionnaire based on the
CTCAE scale, for the three phases (anticipated+acute
+delayed); and chemotherapy induced vomiting (CIV),
similarly quantified.
Data are expressed as mean (SD) for continuous variables

and absolute and relative frequency for categorical variables.
Multivariable logistic regression models were used to study
the association of adequacy and effectiveness. Statistical analy-
ses were performed with the R software (V.3.4.3). A p value
<0.05 was considered statistically significant.
Results A total of 797 chemotherapy cycles were administered
to 148 patients during the study period. Of these, 133
patients aged 62.26 (11.13) years, 70 (52.63%) women, were
included. They were divided into three groups, according to
the adequacy of the guidelines: sufficient (75), excessive (38)
and insufficient (20).
The excess deviations (OR=0.311 (0.038, 1.535), p=0.197)

or insufficient adequacy (OR=0.388 (0.057, 1.878), p=0.278)
were not predictors of nausea. In contrast, insufficient
adequacy was a predictor of vomiting (OR=17.907 (2.078,
290.042), p=0.015), while the excess deviation was not
(OR=1.799 (0.064, 37.415), p=0.688).
Conclusion and relevance For all CINV anticipated, acute
and delayed phases considered together, an insufficient
antiemetic pattern was associated with worse control of
vomiting, but not nausea. In future studies, separate assess-
ment of the influence of the adequacy of the antiemetic
pattern on each of the CINV phases deserves further
investigation.
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Background and importance Despite the availability of interna-
tional guidelines for antiemetic treatment in chemotherapy,
their implementation during daily clinical practice is not
optimal.
Aim and objectives To assess adaptation of the antiemetic pat-
tern to the degree of chemotherapy emetogenicity in a
regional hospital, according to the clinical practice guidelines
of MASCC/ESMO, ASCO and NCCN.
Material and methods A longitudinal retrospective study was
conducted for population characterisation and non-interven-
tion. Patients receiving intravenous chemotherapeutic treatment
from April to July 2018 were included. Demographic variables
(age and sex), indication for chemotherapy, scheme, cycle,
administration of 5-HT3 antagonists, NK1R antagonists, dexa-
methasone, and other antiemetics, and adaptation of the antie-
metic treatment to guidelines were collected.
Data are expressed by mean (SD) for continuous variables

and by absolute and relative frequency for categorical varia-
bles. Statistical analysis was performed with R software
(V.3.4.3).
Results The sample included 133 patients, aged 62.26 (11.13)
years and 70 (52.63%) were women. They received chemo-
therapy for 12 different indications, with 45 different
schemes, 66.92% undergoing their first cycle, and 33.08%
their second or later. No patient was included at different
cycles of his/her treatment.
On the day of chemotherapy, 121 (90.98%) patients

received antiemetic monotherapy or polytherapy. A total of
112 (84.21%) patients received a 5-HT3 antagonist, 69
(51.88%) an NK1R antagonist and 112 (84.21%) dexametha-
sone. In the following days, 58 (43.61%) patients received
monotherapy or polytherapy. Mainly, 34 (25.56%) were given
dexamethasone, 10 (7.52%) a metoclopramide fixed schedule,
5 (3.76%) metoclopramide on demand and 5 (3.76%) a 5-
HT3 antagonist.
Adequacy of the recommendations of the guidelines was

sufficient in 75 (56.39%) patients, while the remaining pre-
sented an excessive pattern (38 (28.57%) patients) or insuffi-
cient pattern (20 (15.04%) patients). The proportion of
sufficient adequacy in the hospital population was estimated at
0.56 (0.47–0.64).
Conclusion and relevance Only slightly more than half of the
patients received an antiemetic pattern in accordance with the
internationally agreed clinical guidelines, so there is ample
room for improvement. Among those with a non-consistent
pattern, an excessive pattern was much more frequent.
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Background and importance In recent years, a considerable
increase in vitamin D determinations and supplementation has
been observed, although there is uncertainty about its clinical
benefit in situations other than osteomalacia and rickets. In
addition, according to the Spanish Agency for Medicines and
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Healthcare Products, serious cases of hypercalcaemia have
been reported in children and adults associated with the use
of cholecalciferol.
Aim and objectives To analyse the adequacy of cholecalciferol
prescriptions in inpatients to detect medication errors.
Material and methods A retrospective observational study was
conducted from January 2018 to July 2019 in a second level
hospital, which included patients who had prescriptions of
cholecalciferol during their hospital admission.
The following variables were recorded sex, age, pathology, indi-
cation, prescribed dose, vitamin D levels to define the degree
of deficit, medication error (yes/no) and type of error, and
prescribing service.
Data were obtained from the electronic clinical records

(Diraya) and electronic prescribing software (Prisma).
Results Forty-six patients (56.5% women) were included, with
a median age of 71.5 years (range 23–87). The most frequent
pathologies presented by the patients were: renal insufficiency
(26%), digestive pathologies (19.6%), thyroid disorders (13%)
and joint pathology (10.9%).
Cholecalciferol was prescribed for vitamin D deficiency in

38 (82.6%) patients and as a prevention in 8 (17.4%). In 28
(60.9%) patients the dose of cholecalciferol was prescribed
according to the summary of product characteristics, with a
median of 400 IU. In 38 (82.6%) patients serum levels of
vitamin D were available at hospital admission: 22 (57.9%)
had a mild deficit, 11 (28.9%) had a severe deficit and 5
(13.2%) had levels within the range. Eighteen (39.1%) medi-
cation errors were detected, the most frequents were overdose
(50%), non-indication (33.3%) and administration frequency
(16.7%). The most prescribing services were endocrinology
(26.10%), primary care physician (21.7%) and internal medi-
cine (15.2%).
Conclusion and relevance The causes of non-adequacy of pre-
scriptions in our patients corresponded to cholecalciferol
overdose and incorrect indication. An area of improvement
in the prescription of cholecalciferol has been detected. We
will carry out an interdisciplinary protocol for the use of
cholecalciferol with the services involved. In addition, pre-
scriptions with medication errors will be communicated to
the physicians (through telephone calls or messages) to
avoid serious cases of hypercalcaemia and inadequate
supplementation.
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Background and importance Parenteral nutrition (PN) can be
used in any malnourished child or anyone at risk of malnutri-
tion. In preterm newborns, it should be started in the first
hours of life, although this artificial technique is not exempt
from a series of complications related to its use.

Aim and objectives To analyse the use, prescription time and
incidence of complications of PN in a neonatology intensive
care unit (ICU).
Material and methods A retrospective descriptive study on the
use of PN in the neonatology ICU in our hospital was per-
formed in 2018. Demographic data, birth weight, prescription/
reason for suspension, total number of PNs developed, type
of nutrition, number of prescription days, metabolic complica-
tions (MC) (out of range glucose and triglyceride levels) and
electrolytic complications (EC) (out of range ions) were col-
lected from the electronic medical records and PN software.
Results Sixty-one patients (56% male, 44% female) were
included in the study: 497 PN were prescribed, all central,
and motivated by prematurity (97%), sepsis (1.5%) and oeso-
phageal atresia (1.5%). Causes of cessation were transition to
venoclysis (79%), oral nutrition via a nasogastric tube (8%),
enteral nutrition via a nasogastric tube (6.5%), death (5%) or
loss of central venous line (1.5%).
The number of days PN was given was <3 (n=7), 4–7

(n=21), 8–11 (n=18), 12–15 (n=8) and >15 (n=7). Mean
duration in preterm infants by weight was 9.5 days (£1.5 kg,
n=31) and 8 days (>1.5 kg, n=28).
Out of range analytical determinations were observed in

116 cases. The average altered parameters in premature
infants according to weight were: 2 (£1.5 kg) and 0.9 (>1.5
kg). The average alterations according to duration were: 0.5
(£5 days), 1.5 (5–10 days) and 3 (>10 days).
Alterations were detected in 41 patients (67%); 65.5% only

developed EC and 36% only MC. The most frequent were
hypernatraemia (31%) in EC and hyperglycaemia (24.5%) in
MC (also being the earliest).
Conclusion and relevance The main reason for prescription of
PN in neonates was prematurity. The main reason for cessa-
tion was a switch to venoclysis. Usage time was slightly longer
in those with a lower birth weight. For alterations, the most
frequent was hypernatraemia and the earliest hyperglycaemia.
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Background and importance Since 2017, in our region, low
molecular weight heparins (LMWH) used off-label for prophy-
laxis and the treatment of venous thromboembolism in preg-
nancy, oncology and for bridging therapy (bridging therapy in
patients who must suspend antivitamin K drugs for surgical
manoeuvres) are supplied by private pharmacies on behalf of
the local health authority (LHA).
Aim and objectives To verify the economic and clinical impact
of the new regional provisions on our health district.
Material and methods We evaluated LMWH prescriptions
(ATC B01AB) paid to the National Health Service (NHS) of
our health district (about 164 000 inhabitants) related to the
period January 2017 to December 2018. We analysed
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consumption in terms of packages, DDD×1000ab/day and
spending using an electronic worksheet.
Results The number of treated patients (10 535) decreased
by 33.35% from January 2017 to December 2018. Imple-
mentation of the new distribution modality of off-label
LMWH led to a decrease in the number of packs supplied
by the traditional distributor (�68.80%) compared with a
marked increase (+428%) in those supplied by private phar-
macies on behalf of the LHA. Patients who received prescrip-
tions for heparins off-label tripled in 2018 compared with
2017; the DDD×1000ab/day decreased by 67.50% for tradi-
tional distributors and increased by >500% for private phar-
macies. This led to an important reduction in costs for the
NHS, with a decrease in the cost of LMWH of 72.63% in
our territory.
Conclusion and relevance The significant increase in off-label
LMWH prescriptions carried out following the preparation of
a therapeutic plan made it possible to strengthen the monitor-
ing of prescriptions as the indication for which the drug was
suggested must be highlighted by reporting specific codes on
the prescriptions. The renegotiation of the prices of drugs
provided by private pharmacies on behalf of the LHA is part
of a pharmaceutical governance plan that results in a reduc-
tion of costs in favour of the patient‘s health, as demonstrated
by our study.
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5PSQ-008 RESISTANCE TO SODIUM HEPARIN TREATMENT OR
TREATMENT FAILURE TO THE EQUIVALENT
ANALOGUE?
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Background and importance The most frequent cause of hepa-
rin resistance is lack of antithrombin (AT). However, there are
non-AT mediated heparin resistance cases in the literature but
they are less prevalent.
Aim and objectives The aim of the study was to investigate if
we had managed the onset of non-AT mediated heparin resist-
ance or a treatment failure to an equivalent analogue during
cardiac surgery.
Material and methods A 53-year-old, non-smoker, hypertensive
Caucasian man was studied. In December 2013, a heart mur-
mur and mitral regurgitation was found. In July 2014, correc-
tion of mitral valve disease by surgery was indicated but
surgery was postponed for personal reasons. On 2 May 2019,
valvuloplasty was performed and a heparin bolus of 25 000
IU was administrated (Pharepa). Activated clotting time (ACT)
was 120 which was not adequate for establishment of extrac-
orporeal circulation.
Antithrombin III and an additional dose of heparin were

administered but the ACT value was the same. The procedure
was delayed due to further investigation.
On 8 May 2019, haematology counselling was requested.

AT levels were within the limits (114%) and factor VIII was
at the upper limits (142%). A test dose of heparin Epsoclar

was recommended to assess the biological response because of
suspected heparin resistance.
Results On 4 June 2019, tests were performed with increasing
doses of Epsoclar which showed an appropriate dose–response
correlation. On 10 July 2019, after a new Epsoclar dose–
response test, valvuloplasty surgery was performed. Systemic
heparinisation was carried out with Epsoclar and the anticoa-
gulant action was assessed. Once the correct ACT was
obtained, the extracorporeal circulation was implanted with
subsequent intervention.
Conclusion and relevance This clinical case showed a lack of
therapeutic effect after administration of Pharepa heparin. The
results of the dose–response study showed an adequate corre-
lation with exclusion of non-AT mediated heparin resistance.
Tests conducted on administered heparin analogues showed
that heparinisation failure occurred with Pharepa while verifi-
cation tests included the use of Epsoclar, also used during the
second surgery. Of the 38 adverse drug reaction reports
included in the National Pharmacovigilance Network for Phar-
epa, 16.7% refer to a lack of therapeutic effect of the medi-
cine. All adverse drug reactions were severe and two led to
patient death. The case report highlights how differences in
response between synthesis analogues can exist and underlines
the importance of proceeding with further investigation in
cases of diagnostic doubt.
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5PSQ-009 EVALUATION OF DIRECT ORAL ANTICOAGULANT USE
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Background and importance Upper gastrointestinal haemor-
rhage (UGIH) and intracranial haemorrhage (ICH) cause emer-
gency service (ES) admissions. Glucocorticoids (GC), non-
steroidal anti-inflammatory drugs (NSAID), selective serotonin
reuptake inhibitors (SSRI), serotonin and norepinephrine
recruitment inhibitors and platelet antiaggregants (PAA)
increase the risk of UGIH and ICH when taken concomitantly
with direct oral anticoagulants (DOACs). Patient age and other
comorbidities (gastric lesions, liver disease, coagulopathies and
hypertension) also enhance bleeding probability. In addition,
some haemorrhages can be caused by a misuse of anticoagu-
lant drugs.
Aim and objectives To describe the prevalence of DOAC use
in admissions for UGIH and ICH in the ES. To assess dosing
and indication appropriateness of DOACs and to analyse the
presence of risk factors such as concomitant drugs and
comorbidities.
Material and methods A Retrospective, descriptive, observatio-
nal study was conducted in a university hospital. We included
14 281 patients admitted to the ES during 2018 and selected
those with a diagnosis of UGIH and ICH. Data collected
from patient healthcare records were age, sex, diagnosis,
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DOACs, renal function, drugs associated with bleeding and
comorbidities.
Results

Conclusion and relevance The population showed a prevalence
for UGIH and ICH of 1% from ES admissions, and 4.5% of
these were associated with DOAC use. Only in one case was
the posology inappropriate and in all patients the indication
was suitable. It was observed that comorbidities may affect
bleeding risk more than drugs although we should not under-
estimate the importance of concomitant drugs.
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5PSQ-010 BENEFITS PROVIDED BY RECOMBINANT LONG HALF-
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Background and importance New recombinant long half-life
factors VIII (RLHF) have been added to the therapeutic
arsenal with the aim of improving the treatment of patients
with severe haemophilia A as prophylaxis. After 2 years of
treatment, we want to analyse if it has resulted in a real
improvement.
Aim and objectives To determine the decrease in the number
of infusions, consumption of international units (IU) of factor
and how this has influenced spending. We also determined if
the change has meant an improvement in adherence to
treatment.

Material and methods This was an observational prospective
study in a hospital with a reference unit for congenital coagu-
lopathies that included all patients who began treatment with
RLHF and had been on treatment for at least 3 months: rur-
ioctocog (Adynovi), lonoctocog (Afstyla) and efmoroctocog
(Elocta). Treatment with RLHF was compared with conven-
tional factor VIII (CF) that was administered before the
change, during the whole period with RLFH and the whole
last period (CF). Adherence, number of infusions, IU con-
sumed and cost/month were compared. Adherence was calcu-
lated considering the number of IU dispensed at the pharmacy
and the number of IU prescribed. Changes >10% were con-
sidered relevant. Adherence values >100% were treated as
100%. Microsoft Office Access and Excel were used for the
recording of variables and statistical analysis.
Results Thirty-five patients were included, all men, with a
median age of 19 (ICR 12–28) years; all patients had previ-
ously received recombinant factor VIII except for two patients
who had received plasmatic factor. We found that 31% of
patients improved their adherence by more than 10% by
switching to RLHF: 14% of patients reduced their adherences
by >10% and 55% of patients maintained their adherence.
Patients with <90% adherence with the previous treatment
was 37% and with RLHF was 22%. Median monthly infu-
sions were 12 and a median of 2 monthly infusions was
reduced by switching to RLHF. The median number of IU
saved per patient/month was 7000 (ICR (�8000); 1000) IU.
This resulted in a median savings per patient/month of 3182
(ICR (�3.654); (�5))C¼ .
Conclusion and relevance RLHF is a discrete advance in hae-
mophilia therapy and it decreased the number of infusions/
month with a small improvement in adherence. Less IU was
consumed/month, and this was a cost saving.
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5PSQ-011 COMPLICATIONS OF DRUG CONTAINING PARENTERAL
NUTRITION: A COHORT STUDY
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Background and importance Parenteral nutrition (PN) is an
intravenous formulation composed of a wide variety of
nutrients. Adding drugs to PN have certain advantages
although associated drawbacks have been described, such as
the risk of instability and incompatibility with macro or
micronutrients.
Aim and objectives To evaluate if the addition of certain drugs
to PN was associated with a higher incidence of PN
complications.
Material and methods This retrospective observational cohort
study included hospitalised patients treated with personalised
PN from July 2018 to July 2019. Paediatric patients and
those who received PN for >3 days were excluded. Variables
collected: age, sex, cause of hospitalisation, PN administration
route, presence of drugs in PN, duration of PN treatment and
PN complications. PN were classified as drug containing PN if
somatostatin, ranitidine, insulin or metoclopramide were
added.

Abstract 5PSQ-009 Table 1

Haemorrhagic event

UGIH ICH

Cases (n (%)) 108 (70.1) 46 (29.9)

Age (years) (mean (range)) 67.2 (25–104) 74 (42–100)

Women (n (%)) 34 (31.5) 18 (39.1)

Under acenocumarol therapy (n (%)) 10 (6.5) 9 (5.8)

Under DOAC therapy (n (%)) 4 (2.6) 3 (1.9)

Apixaban 1 2

Dabigatran 1 0

Edoxaban 2 0

Rivaroxaban 0 1

Incorrect DOAC posology 1 0

Appropriate indication 4 3

NSAID 0 0

GC 0 0

SSRI 1 0

PAA 1 1

Total risk drugs 2 1

Gastric lesions 4 0

Liver disease 0 0

Coagulopathy 0 0

Hypertension 4 3

Total risk comorbidities 8 3
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Descriptive and correlation analyses between PN complica-
tions and the rest of the studied variables were carried out.
Statistical analysis was performed by OR and logistic regres-
sion using IBM SPSS Statistic 24 package.
Results A total of 185 patients were included, 56.2% men,
median age 60.5 years (18–89 years): 26 patients were
excluded. The causes of hospitalisation were neoplasia in
44.86%, digestive pathologies in 34.05%, infections in
11.35% and other pathologies in 9.73%.
The PN administration route was a central catheter in

76.9% of patients and a peripheral catheter in the remaining
patients: 43.24% (n=80) of patients suffered plasmatic electro-
lyte alterations during PN treatment and 11.89% (n=22) suf-
fered catheter infections. No statistically significant differences
were observed for age, sex, cause of hospitalisation, catheter
type, incidence of metabolic complications or electrolyte alter-
ations (p>0.1). A larger number of catheter infections
occurred in patients receiving drug containing PN (OR 2.69
(1.08–6.67)).
Median duration of PN treatment was 12 days (3–138).

Treatment duration was longer for patients receiving drug con-
taining PN (21.03 vs 14.44 days, p<0.05). Duration of PN
treatment was correlated with the onset of catheter infections
(p<0.0001).
Conclusion and relevance No correlation was found between
the addition of drugs to PN and most studied complications.
Patients who received drug containing PN had a higher risk
of catheter infections. The longer duration of treatment with
drug containing PN may be the cause of the increased inci-
dence of infections.
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5PSQ-012 DRUG INTERACTIONS AND POLYPHARMACY IN A
COHORT OF HIV POSITIVE HAEMOPHILIAC PATIENTS
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Background and importance The haemophiliac population is
getting older and therefore they need to confront other
comorbidities in addition to those associated with congenital
coagulopathy.
Aim and objectives To determine the complete pharmacological
treatment of a cohort of HIV positive haemophiliac patients
to determine potential drug interactions (PDI), and to com-
pare them with a reference cohort of haemophiliac patients
(RP).
Material and methods A cross sectional observational study
was conducted in HIV positive haemophiliac patients, aged
over 18 years, and receiving active treatment in February
2019 in a haemophilia unit of a third level hospital. A multi-
disciplinary team comprising infectious diseases, haematology
and pharmacy was established. Biodemographic, clinical and
pharmacological variables were recorded. PDI were analysed
using the database Micromedex. Moderate and severe PDI
were selected. The data were obtained from clinical history
(SAP), electronic prescription programme (SILICON) and the
electronic prescription system (SIRE). RP was selected from
Mannucci et al (2018).

Results The cohort consisted of 40 HIV positive haemophiliac
patients with a median age of 49 years (36–75).
Clinical variables included type of haemophilia: A (80%), B

(5%), factor X deficit (2.5%) and Von Willebrand disease
(2.5%). Severity was classified as severe (67%), mild (27.5%)
and moderate (5%).
Pharmacological variables: recombinant factor (75%: 62.5%

extended half-life (EHL) and 37.5% first generation) and
plasma derived factor (25%); antiretroviral treatment: tri-ther-
apy (57.5%), bi-therapy (40%), monotherapy (2.5%); total
number of drugs (compared with RP): excluding HIV and hae-
mophilia drugs 2.9 (±3.0) versus 2.4 (±2.5), 22.5% had poly-
pharmacy (>5 drugs) versus 17%; including HIV and
haemophilia drugs 3.7 (±3.6) versus 4.4 (±3.1), 47.5% had
polypharmacy versus 38%. Significant differences were not
detected (p>0.05).
Thirty-seven PDI were detected and reported (severe 15,

moderate 22) which correspond to a rate of 0.6 (±1.4) PDI
per patient versus 1 (±2.0) compared with RP (p>0.05).
None corresponded to haemophiliac factors. Twenty-four PDI
did not require therapy modification, 9 required close moni-
toring and 4 required an immediate modification to prevent
adverse effects on the patient.
Conclusion and relevance Our population had a profile of pol-
ypharmacy and PDI similar to another RP. Immediate treat-
ment modification was required in 4 out of 37, indicating the
need to actively identify PDI in the HIV positive haemophiliac
population. This detection reduces the risk of toxicity or inef-
fectiveness of antiretroviral therapy. The involvement of the
pharmacist in the management of the haemophiliac patient
contributes to optimisation of the pharmacotherapeutic plan.
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5PSQ-013 ANALYSIS OF THE RISK OF QT INTERVAL
PROLONGATION IN INSTITUTIONALISED ELDERLY
PATIENTS IN A NURSING HOME
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MT Leal-Macias. Hospital Universitario Jerez De La Frontera, Pharmacy Service, Jerez De La
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Background and importance Prolongation of the QT interval
in the ECG can trigger an arrhythmia (torsades de pointes)
that usually resolves spontaneously, although sometimes it can
cause ventricular fibrillation and sudden death. Drugs are a
frequent cause of QT interval prolongation and therefore it is
recommended that the risk of QT interval prolongation is
assessed, especially in elderly polymedicated patients.
Aim and objectives To determine the prevalence of patients in
a nursing home (NH) with prescription of drugs with a
defined and potential risk for producing prolongation of the
QT interval, and to assess the concomitance of these drugs
and history and/or cardiac pathologies.
Material and methods A descriptive cross sectional study was
conducted in all patients in a NH who had active electronic
prescriptions. The main variable was percentage of patients
treated with drugs with a defined and potential risk of QT
interval prolongation (DR-QT and PR-QT, respectively),
according to the levels of evidence in the AZCERT list. Con-
comitant prescription of these drugs in a single patient was
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also assessed. As secondary variables, we studied the main
therapeutic groups prescribed with DR and PR-QT and the
concomitance of their prescriptions along with a history and/
or cardiac pathologies. Demographic, clinical and analytical
data were obtained from the electronic clinical history and
treatment data from the electronic prescription programme.
Results As of 4 July 2019, 87 patients with active electronic
prescriptions in a NH were selected. Average age was 66
years (52–101), 55.2% (48/87) were men and 70% were
assisted (70/87). Among these patients, 13% were being
treated with a DR-QT drug (11/87) and 13% with a PR-QT
drug (11/87). Two patients were receiving a DR-QT and a
PR-QT drug. Two patients were receiving two PR-QT drugs.
The main therapeutic groups of DR-QT drugs were antide-
pressants (45%), antipsychotics (36%), antiarrhythmics and
other (9%). The main therapeutic groups of PR-QT drugs
were antipsychotics (38%), antidepressants (31%), genitouri-
nary (15%), musculoskeletal and others (8%). Three patients
treated with DR-QT drugs and six patients treated with PR-
QT drugs had a history and/or cardiac pathologies. No
patient receiving a DR and a PR drug had a history and/or
cardiac pathologies. Two patients who were receiving two
PR-QT drugs had a history and/or cardiac pathologies,
mainly arterial hypertension.
Conclusion and relevance One-quarter of institutionalised eld-
erly patients in a NH were being treated with DR and/or PR-
QT drugs, in almost half of the cases with a history and/or
cardiac pathology. The main therapeutic groups involved were
antidepressants and antipsychotics.
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Background and importance Early medication administration in
cardiac arrest improves outcomes. Non-compliance with
advanced cardiovascular life support (ACLS) guidelines, includ-
ing errors in medication administration, have been shown to
decrease return of spontaneous circulation (ROSC) and cardiac
arrest survival.1 2

Aim and objectives The primary objective was to evaluate the
association between adrenaline administration in inhospital car-
diac arrest (ICHA) patients with non-shockable rhythm and
patient outcomes. The secondary objective was to assess com-
pliance of adrenaline and amiodarone administration in
accordance with ACLS guidelines.
Material and methods IHCA patients aged �18 years were
identified from the resuscitation registry of 2016 of two large
public hospitals and categorised according to their initial
rhythms. For patients with non-shockable rhythms, the associa-
tions between IHCA outcomes, ROSC, survival to discharge

and time of epinephrine administration were analysed by logis-
tic regression.
Results Among 349 patients with non-shockable rhythm,
median time to epinephrine administration was 3 min (IQR
1–6 min). Early epinephrine administration (<5 min), com-
pared with late epinephrine administration (>5 min), was sig-
nificantly associated with the rate of ROSC (49.2% vs 34.9%;
adjusted OR 1.630; 95% CI 1.008–2.635, p=0.046). Time to
epinephrine administration (as continuous interval) was signifi-
cantly associated with the rate of ROSC (p=0.002) and sur-
vival to discharge (p=0.029). After adjusting for potential
confounding factors, increased ROSC remained significant but
the survival to discharge lost significance.
Conclusion and relevance Our study found that time of epi-
nephrine administration was significantly associated with better
results in ROSC and survival to discharge in IHCA patients
with non-shockable rhythm. When we divided IHCA patients
with non-shockable rhythms into early and late administration
groups, early epinephrine administration was associated with
significantly improved ROSC but not survival to discharge
after adjusting for potential confounding factors. Compliance
rate with ACLS guidelines was >80% regarding epinephrine
and much less for amiodarone. Therefore, clinical pharmacy
services should focus on methods to enhance amiodarone
usage in cardiac arrest.
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Background and importance Some medicines are described as
potentially inappropriate medications (PIM) for older patients.
At least one PIM is regularly prescribed in 25–56% of hospi-
talised elderly patients,1 and have been associated with adverse
drug reactions in this population.
Aim and objectives To identify what medicines classified as
PIM by three different tools are present in national hospital
formulary of medicines (NHFM) and to check what informa-
tion, if any, is in the summary of product characteristics
(SmPC) about precautions in older patients.
Material and methods A search (September 2019) of the Portu-
guese NHFM, through the National Medicines and Health
Products Authority (INFARMED) website, was made for all
medicines included in the EU(7)-PIM list, in the STOPP V.2
criteria and in the 2019 Beers criteria. For each PIM found in
the NHFM, the SmPC was analysed to check the recommen-
dations made for older patients.
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Results There are 242 chemical substances included in the Por-
tuguese NHFM that were classified as PIM by at least one of
the three tools. It was observed that, of these 242 chemical
substances, 181 were classified as PIM by the STOPP criteria,
136 by the EU(7)-PIM list and 64 by Beers criteria. About
17% of identified PIMs were present in all three tools. About
27% of all PIM in the NHFM belonged to the ATC group C
(cardiovascular system), 23% to group N (nervous system) and
about 15% to group A (alimentary tract and metabolism). The
SmPC of about 36% of the identified PIMs did not have spe-
cial recommendations or precautions for use in older patients.
Conclusion and relevance Identification of PIM by hospital
pharmacists, using adequate tools, is essential to contribute to
the reduction in drug related problems in older patients.
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Background and importance Autosomal dominant polycystic
kidney disease (ADPKD) is a genetic disorder that causes kid-
ney damage; the treatment goal is to postpone renal failure.
The only specific treatment approved for ADPKD is tolvaptan
(Jinarc, Otsuka Pharmaceutical), an arginine–vasopressin recep-
tor antagonist taken orally—45 mg in the morning and 15
mg in the evening.
Aim and objectives To present two cases of tolvaptan associ-
ated toxicity.
Material and methods The cases were detected and monitored
by a nephrologist during outpatient visits in our centre, and
laboratory tests were done during this time. After a suspicion
of tolvaptan associated toxicity, the electronic clinical records
and laboratory tests were reviewed.
Results Case 1: a 43-year-old man with ADPKD, whose
mother had ADPKD, had been using losartan, carbonate cal-
cic, manidipine, valsartan and hydrochlorothiazide. He started
tolvaptan at the lowest dose. It was well tolerated and weeks
later creatine kinase (CK) plasma levels increased dramatically
(table 1). Tolvaptan was stopped and CK levels recovered to
baseline levels. The patient reported he felt better after treat-
ment discontinuation.
Case 2: a 41-year-old man with ADPKD, whose mother

and siblings were also affected, was treated with enalapril,
amlodipine and allopurinol. He started tolvaptan at the lowest
dose with good tolerance. An increase in CK was detected,
treatment was stopped (all other treatments continued) and
CK plasma levels declined (table 1).

Neither patient No 1 nor patient No 2 showed clinical
symptoms. They reported that they had not taken other treat-
ments and had occasionally performed moderate exercise, as
usual. In the absence of other justifications, according to the
Naranjo causality assessment, it was probable (6 points) that
tolvaptan caused hyperCKaemia.
Conclusion and relevance These are the first cases of tolvaptan
induced hyperCKaemia reported. HyperCKaemia could be
common in ADPKD patients taking tolvaptan and might be
underestimated. It is advisable to monitor CK serum concen-
trations in these patients.
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Background and importance Pharmacological therapy for
hypercholesterolaemia aims to reduce circulating low density
lipoprotein (LDL) concentrations. A new therapy for patients
who fail to achieve the desired targets consists of monoclonal
antibodies that selectively and irreversibly bind proprotein con-
vertase subtilisin/kexin type 9 (PCSK9) to prevent its binding
to the LDL receptor (LDL-R)/LDL complex on the surface of
hepatocytes. Increased LDL-R liver levels result in serum
reduction of LDL cholesterol.
Aim and objectives The aim of this study was to define the
effectiveness of two inhibitors, alirocumab and evolocumab,
using changes in lipid parameters and ratios of patients during
therapy. Furthermore, an additional goal was calculation of
the 10 year cardiovascular risk according to the Framingham
Heart Study algorithm that includes age, sex, systolic pressure,
smoking, diabetes, antihypertensive therapy, LDL, high density
lipoprotein (HDL) and total cholesterol.
Material and methods The study was conducted from May
2017 to September 2018. The 120 enrolled patients had at
least a 6 month re-evaluation. Data were extracted from the

Abstract 5PSQ-016 Table1 Evolution of CK and creatinine
plasma concentrations

Date Treatment duration

(days) (*days after

treatment cessation)

CK levels (UI/L)

(55–171 UI/L)

Creatinine

(mg/dL)

Patient No 1 11/12/2018 11 264 1.73

19/12/2018 19 585 1.74

27/12/2018 *7 356 1.72

09/01/2019 *20 278 1.8

15/02/2019 *36 244 1.64

13/03/2019 *65 308 1.88

17/03/2019 *69 312 1.82

29/05/2019 *161 248 1.82

Patient No 2 10/05/2019 5 153 1.62

22/05/2019 17 854 1.65

24/05/2019 *1 712 1.65

30/05/2019 *8 304 1.76

05/06/2019 *13 358 1.72

30/06/2019 *28 167 1.58

Abstracts

EJHP 2020;27(Suppl 1):A1–A232 A157



registers compiled and updated on the AIFA (Italian Drugs
Agency) web monitoring platform. Patient data such as age,
sex, smoking, diabetes, hypertension and adherence were
extracted and processed using Microsoft Access. In the same
way, lipid ratios were calculated, and factors and percentage
cardiovascular risk at 10 years were calculated using the Fra-
mingham Heart Study algorithm.
Results Average age was 63 years and 68% were men. About
60% of 120 patients had arterial hypertension and 22% had
diabetes mellitus. Concomitant therapy with statins (evolocu-
mab–alirocumab) was present in 42% and 56% of patients,
respectively, while intolerance was found in 52% and 47% of
cases, respectively. Adherence to therapy was 100%. LDL and
triglyceride concentrations decreased (LDL �60%) while HDL
values remained constant over the study period. The percent-
age risk of a 10 year cardiovascular event was reduced from
about 35% to 15% in 6 months and remained stable at 12
months.
Conclusion and relevance The results confirmed a reduction in
LDL cholesterol levels. These drugs represent treatment for
patients subject to therapeutic failure. Alirocumab and evolocu-
mab are innovative drugs with high costs. Their use should be
limited to patient categories who have no real feedback with
conventional drugs used in hypercholesterolaemia.
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Background and importance Palmoplantar pustulosis (PPP) is a
chronic disorder marked by the appearance of recurrent erup-
tions of fluid filled pustules or blisters on the hands and feet.
Its aetiology is unknown and its relationship with psoriasis
continues to be controversial. No standardised guidelines are
available for treatment. Firstline therapeutic options for PPP
include topical corticosteroids, an oral retinoid and photoche-
motherapy. Patients who do not respond sufficiently to first-
line treatment may benefit from combination therapy with an
oral retinoid and PUVA or from immunosuppressive therapy.
In severe recalcitrant disease, there is some evidence that bio-
logic antitumour necrosis factor drugs can be effective in
treating PPP, but this evidence is based on open label trials
and non-randomised studies and, therefore, actual efficacy is
unknown.
Aim and objectives Our aim was to review the safety and effi-
cacy of the biologic medication, adalimumab, in the treatment
of PPP in a patient without response to specific treatments.
Material and methods An observational retrospective study was
conducted in a 69-year-old woman who presented with a 9
year history of recurrent and painful eruptions of pustules on
her palms and the soles of her feet. Prior treatment with tri-
amcinolone cream, oral methotrexate and oral acitretin had
not improved her skin lesions. She started adalimumab 40 mg
per week×2 doses, followed by 40 mg every other week in
our hospital over 15 months (2017–2018). Valuable data were
collected from review of the medical history and dispensation

registers. Clinical features were assessed using scales which
measured the number of lesions and the state of the disease.
Results Symptoms improved in the patient after the initial
dose, decreasing the size and number of lesions. Three occa-
sional exacerbations resolved without increasing the dose of
adalimumab with the support of topical calcipotriol/betametha-
sone and tazarotene. No serious adverse events were reported.
Conclusion and relevance In our case, treatment with adalimu-
mab was safe and effective. Adalimumab could be a useful
alternative in the treatment of severe recalcitrant disease or
when there are contraindications to traditional systemic agents,
such as pregnancy, a history of liver/kidney disease or uncon-
trolled hypertension. In order to assess the efficacy and safety
of biologic medications, larger controlled studies are needed.
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Background and importance Secukinumab, an anti-interleukin
17 (anti-IL-17) drug, has proved to be effective in the treat-
ment of psoriasis at its recommended dose of 300 mg at
weeks 0, 1, 2, 3 and 4, and then monthly during the mainte-
nance phase, according to the data sheet.
Aim and objectives To evaluate the efficacy of a reduced
monthly dose of 150 mg in patients with moderate–severe
psoriasis.
Material and methods A retrospective observational study was
conducted including patients treated with secukinumab until
March 2019. The variables recorded were sex, previous bio-
logical treatments, psoriasis area severity index (PASI) and der-
matology life quality index (DLQI), initial and late, and also
increases in dosage. Efficacy was assessed by the per cent
reduction in PASI and the DLQI score. The data were
obtained from the dispensing registry of outpatients and the
medical history.
Results Forty-four patients were included, 48% were men. The
initial average value for PASI was 6.36 (SD 3.43) and for
DLQI 8.43 (SD 5.81). Secukinumab was the firstline biological
treatment in 88.64% of cases, secondline in 45.45% and
thirdline in 4.54%. In 86.36% of patients, treatment started
with the reduced 150 mg monthly schedule and in 11.36%
treatment started with the 300 mg monthly schedule: 26.4%
(6 patients) of patients required a dose increase to 300 mg
per month. The percentage of patients with reduced PASI was
16.67%, 9.52% and 45.24% for PASI 75/90/100, respectively:
43.9% obtained a DLQI after the start of treatment of 0–1.
Conclusion and relevance The reduced secukinumab regimen of
150 mg monthly both in patients who used it as a firstline
biological treatment or after failure with previous treatments,
proved to be an effective alternative for moderate–severe psor-
iasis but long term studies are needed to confirm the effec-
tiveness of dose reduction.
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Background and importance There are currently two drugs
with the same mechanism of action, inhibitors of interleukin
17 (anti-IL-17), for the treatment of moderate–severe psoriasis.
Aim and objectives To evaluate the efficacy of secukinumab
and ixekizumab in terms of psoriasis area severity index
(PASI) and dermatology life quality index (DLQI) in the treat-
ment of moderate–severe psoriasis
Material and methods A retrospective observational study was
conducted in patients treated with secukinumab and ixekizu-
mab from February 2016 to October 2019. The variables col-
lected were sex, diagnosis and previous biological treatment.
The variation in PASI and DLQI were studied as the main
efficacy variables. Data were obtained from the record of dis-
pensation of outpatients and the electronic medical history.
Results Eighty-four patients were included, 44% were men. In
50% of cases the anti-IL-17 drug was used as the firstline bio-
logical treatment, in 27% of cases as the secondline, in 6% as
the thirdline and in 7% as the fourthline or successive treat-
ment. The baseline average PASI was 6.87 (SD=3.5) and the
average DLQI was 7.07 (SD=3.73). Twenty-one patients could
not be evaluated due to lack of data recorded after the start
of the anti-IL-17 drug. The percentage of patients with a
reduced PASI was 9.52%, 19.05% and 44.44% for PASI 75/
90/100, respectively: 63.16% obtained a DLQI after the start
of treatment of 0–1.
Conclusion and relevance Secukinumab and ixekizumab demon-
strated effectiveness, representing a good therapeutic option
for moderate to severe plaque psoriasis, including in both
naive and patients refractory to other biological treatments. It
is necessary to continue monitoring these patients to study the
long term results.
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Background and importance Over the past decade, there have
been many discussions about vaginal mesh used for transvagi-
nal repair of pelvic organ prolapse and the complications
related to mesh procedures. It appears that mesh products
probably entered the marked with too little information on
their safety. On 16 April 2019, the FDA asked for immediate
withdrawal of mesh used in the USA in these surgical proce-
dures. Our country was affected by the same mesh with-
drawals and the few mesh prostheses still marketed,
reclassified as class III devices, are currently being re-eval-
uated. Even though very few mesh complications have been
reported and despite the known side effects, some gynaecolo-
gists maintain there is need for such devices.

Aim and objectives Our study was a retrospective analysis of
the records of patients treated for transvaginal prolapse of the
pelvic organs by Ingynious prosthesis (AMI, Austria), mesh
authorised and used in our hospital.
Material and methods The records of patients who underwent
procedures between January 2017 and July 2019 were ana-
lysed. Justification for prosthesis placement, complications and
post-surgery follow-up were analysed.
Results The average age of the 28 patients was 69.8 years and
average BMI was 25 kg/m2. Mesh placement decision was
guided by patient risk factors (multiple surgeries, obesity,
advanced age) in conjunction with risks linked to general
anaesthesia. Ten patients (35.7%) had suffered from pelvic
prolapse recurrence, five after promotofixation and five after
the use of pessaries. The only peroperative complications
reported were two cases of bladder injury. Two cases of mesh
over tension were described, and one required reoperation 2
days later. At that time, no serious complications were
reported except a mesh cut detected a few days after place-
ment, leading to a new procedure.
Conclusion and relevance This retrospective study confirmed
vaginal meshes are used in well defined circumstances when
promotofixation is contraindicated. This work needs to be
continued to identify late complications. such as erosion. It is
not known whether our regulatory authorities will continue to
allow the use of these devices. However, when used wisely,
according to each patient’s history and by experienced sur-
geons, vaginal mesh placement is still an option to be
considered.
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Background and importance Central venous catheters (CVC)
are devices used to draw blood and give treatments, including
intravenous fluids and parenteral nutrition (PN). Among the
side effects, bloodstream infections (BSIs) are considered to be
the most severe complications, with a significant increase in
morbidity and mortality.
Aim and objectives To determine the rate of catheter related
bacteraemia (CRB) in hospitalised patients receiving central
parenteral nutrition (CPN) and to determine the relationship
to type of canalised route.
Material and methods A prospective study was conducted in
a third level hospital from 1 January 2016 to 30 June
2019. All admitted patients who received CPN were
included. Data registered were hospitalisation unit, type of
canalised route, days with CVC and isolated microorganisms
in case of infections. The infection rate used was CRB/1000
days of CVC.
Results During the study period, 525 CVC were analysed in
428 patients: 76.6% were inserted in the operation room,
18.3% in the intensive care unit (ICU) and 5.1% in the hospi-
talisation room. The most common access was the jugular

Abstracts

EJHP 2020;27(Suppl 1):A1–A232 A159



vein (57.3%) followed by the subclavian vein (34.5%), periph-
erally inserted central catheter (PICC, 7.6%) and femoral vein
(0.6%). A total of 143 CVC (27.2%) were removed for sus-
pected BSIs, of which 50.3% were negative. There were 13
colonisations (2.5% of the total), 38 CRB (7.2%) and 20 pos-
itive results for central blood cultures without peripheral
blood cultures (3.8%), so it was not possible to determine
whether it was colonisation or CRB. Regarding location,
54.9% of the infected CVC were jugular, 35.2% subclavian
and 9.9% PICC. The overall CRB rate was 6.8. Results by
services were: 4.7 in surgery services, 8.2 in the ICU and
11.0 in medical services. Staphylococcus was the most com-
mon isolate (80.6%) followed by Escherichia coli and other
gram negative bacteria (9.7%). There were two infections
caused by Acinetobacter (2.8%) and three caused by Candida
(4.2%).
Conclusion and relevance Most of CVC had been inserted in
the operation room and the most common access was the
jugular vein. Half of the removed CVC for suspected BSIs
were negative. The CRB rate in our centre could be underes-
timated because peripheral blood cultures were not extracted
in a high number of cases. The microorganisms isolated in
this study were similar to those found in the existing
literature.
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Background and importance The acquisition of resistance by
bacteria has meant that new antimicrobials appear. Ceftazi-
dime–avibactam is a restricted antibiotic that is used in multi-
resistant infections that put the patient‘s life at risk.
Aim and objectives To evaluate the effectiveness of ceftazi-
dime–avibactam as a treatment for multidrug resistant infec-
tions in a third level hospital.
Material and methods This was a before and after study in
patients with multidrug resistant infections treated with ceftazi-
dime–avibactam between April 2018 and April 2019. Those
<18 years of age and patients who did not have the main
study variables were excluded.
The main variable of our study was C reactive protein

(CRP) before and after treatment. Secondary variables included
age, sex, weight, dosage and isolated microorganism. An initial
descriptive analysis was performed with mean (SD) or median
(IQR, P25–P75) for numerical variables or absolute frequen-
cies for nominal variables. For statistical analysis, the Wilcoxon
test of paired measures was used to determine if there were
differences in median CRP values before and after antibiotic
treatment. The analyses were performed using the SPSS/PC
statistical programme (V.24.0 for Windows, SPSS Inc, Chicago,
Illinois, USA).
Results Thirty-six patients were treated with ceftazidime–avi-
bactam from April 2018 to April 2019, of whom 32 were

studied. Of these, 21 were men, average age was 63±11 years
and average weight was 71±20 kg. The most common dosage
was 2 g every 8 hours (25) and the most prevalent microor-
ganism was Klebsiella pneumoniae (25).
The median initial CRP was 8.85 mg/dL (1.53–17.27) while

the median final CRP was 3.29 mg/dL (0.59–6.78). Statisti-
cally significant differences were found in median CRP before
and after antibiotic treatment (z=�3.35; p=0.001).
Conclusion and relevance Ceftazidime–avibactam was found to
be effective in patients presenting with multidrug resistant
infections as it significantly reduced CRP, a marker used to
monitor infections.
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PHARMACIST FOR LEUCOPENIA DUE TO
TAZOBACTAM/PIPERACILLIN IN THE POSTPARTUM
PERIOD: A CASE REPORT

H Iwazawa*, T Tatsumichi, K Yamaguchi, H Ichinose, M Hariki, J Tomida, T Motoki, M Kaji,
S Kosaka, H Houchi. Kagawa University Hospital, Department of Pharmacy, Kagawa, Japan

10.1136/ejhpharm-2020-eahpconf.341

Background and importance Tazobactam/piperacillin (TAZ/
PIPC), indicated for pneumonia and intra-abdominal abscess
in Japan, is recommended as a single drug therapy, together
with carbapenems, in the guidelines for intra-abdominal
infection published by the American College of Surgeons
and Surgical Infection Society in 2010 in the USA. There
are no reports of leucopenia after treatment with this drug
in Japan.
Aim and objectives We observed the case of a postpartum
woman who had leucopenia caused by TAZ/PIPC used for
intra-abdominal infection. We have reported an improvement
in symptoms owing to intervention by the hospital
pharmacist.
Material and methods In our hospital, pharmacists are sta-
tioned in the maternity ward and share patient information
at conferences held in other occupations once a week. A
woman had continuous bleeding due to placental abruption
after a normal delivery and underwent a total hysterectomy.
On day 9, TAZ/PIPC was initiated as Bacteroides fragilis was
found in a blood culture and was suspected to be causing
intra-abdominal infection. A reduced white blood cell count
persisted following the start of therapy, with leucopenia
reported (1.45×109/mL) on day 22. As leucopenia was con-
sidered to be caused by TAZ/PIPC, we proposed discontinua-
tion of the drug and the use of meropenem as an
alternative. Leucopenia and intra-abdominal infection
improved after switching to meropenem. On day 30, mero-
penem therapy was completed.
Results This patient had leucopenia on day 14 of treatment
with TAZ/PIPC and her white blood cell count increased
after drug discontinuation. We considered this event an
adverse drug reaction caused by TAZ/PIPC, based on a pre-
vious report in which patients develop leucopenia, on aver-
age, on day 15 of TAZ/PIPC treatment. As the patient was
in the postpartum period, we proposed meropenem as an
alternative to allow the patient to continue to breast feed,
because a lower proportion of this drug is transferred to
breast milk.
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Conclusion and relevance For patients treated with TAZ/
PIPC, hospital pharmacists should be actively involved in
the proposal of blood tests and the assessment of test
results to avoid serious adverse drug reactions, such as
leucopenia.
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5PSQ-025 PHARMACEUTICAL INTERVENTION FOR THE
OPTIMISATION OF THE USE OF ANTIBIOTICS IN A
TERTIARY HOSPITAL

JL Ortiz Latorre*, MD Toscano Guzmán, M Gómez Delgado, I Moya Carmona. Hospital
Virgen De La Victoria, Pharmacy, Malaga, Spain
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Background and importance One of the main factors that
increases antibiotic pressure and contributes to the develop-
ment of bacterial resistance is an increase in duration of anti-
biotic treatment. Strategies to reduce the duration of antibiotic
treatment should be implemented when it is not necessary to
continue.
Aim and objectives The aim of this study was to systematically
review patients with antibiotic prescriptions with a duration of
more than 10 days and to analyse the degree of acceptance of
the interventions performed.
Material and methods A prospective interventional study was
conducted between February and April 2019. Twice a
week, all patients receiving antibiotic treatment for >10
days were selected. These patients were analysed by two
pharmacists. They checked if the patient needed to con-
tinue with antibiotic treatment. To assess the need for anti-
biotic treatment, they reviewed inflammatory markers
(leucocytes and C reactive protein), microbiological cul-
tures and clinical parameters, such as fever and blood pres-
sure values. They also assessed if the patient‘s clinical
situation had improved.
The pharmacist intervention consisted of a message (with a

recommendation to suspend treatment, through the electronic
prescription programme) sent to the responsible physician, for
those patients whose pharmacist considered that it was not
necessary to continue antibiotic treatment.
Results A total of 162 patients were selected (55.1% men,
median age 66 years). The intervention with a proposal for
suspension of treatment was performed in 63 patients. The
medical staff accepted 73% (46) of the interventions and 37%
(17) were denied. The most prescribed antibiotics were cef-
triaxone (20.98%), piperacillin–tazobactam (14.19%), levoflox-
acin (7.40%) and metronidazole (7.40%). The number of
interventions accepted by the services were: surgery 13
(28.2%), pneumology 12 (26.0%), internal medicine 11
(23.9%), digestive 7 (15.2%), oncology 3 (6.5%) and neurol-
ogy 1 (6.5%).
Conclusion and relevance The review by the pharmacy service
of antibiotic treatments longer than 10 days avoided longer
durations than necessary, in addition to reducing antibiotic
pressure. This is important to decrease adverse effects and
prevent the development of bacterial resistance.
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5PSQ-026 IMPACT OF THE EARLY SWITCHING FROM
INTRAVENOUS TO ORAL ANTIBIOTICS IN A TERTIARY
HOSPITAL
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Background and importance One of the strategies for the
rational use of antibiotics is conversion of intravenous antibi-
otic treatment to oral as soon as possible, without compromis-
ing the therapeutic response of the patient. This can reduce
the number of possible adverse effects associated with paren-
teral use and have an economic impact.
Aim and objectives This study was conducted to promote early
switching from intravenous to oral treatment in patients who
were prescribed parenteral antibiotic treatment for >3 days
and to analyse the degree of acceptance of the interventions
performed by the pharmacists.
Material and methods A prospective interventional study was
carried out between February and April 2019. All patients
receiving intravenous antibiotic treatment for >3 days were
analysed by two pharmacists. Antibiotics included levofloxacin,
ciprofloxacin, linezolid and metronidazole. The oral switch
was proposed in patients who tolerated oral administration,
with no fever and decrease in inflammatory markers (leuco-
cytes and C reactive protein) and whose clinical condition had
improved. Those excluded were critically ill patients and infec-
tions that were not candidates for sequential therapy (CNS
infections, undrained abscesses, endocarditis and endovascular
prosthetic infections).
The intervention consisted of a message from the pharma-

cist sent through the electronic prescription programme to
the responsible physician with a recommendation to switch
to oral administration. Data were extracted from the manage-
ment software (Farmatools) and collected in an Excel
spreadsheet.
Results A total of 117 patients were selected (53.9% men,
median age 69 years). Patients were hospitalised in: pneu-
mology (48.7%), surgery (18.8%) and internal medicine
(8.6%). An intervention was made in 57 (48.7%) patients.
In 78.9% (45) the intervention was accepted and 21.1%
(12) were denied by medical staff. Antibiotic, number of
interventions (percentage of total) and number of interven-
tions accepted (percentage) were: levofloxacin n=40
(70.4%), acceptance 33 (82.5%); metronidazole n=7
(12.2%), acceptance 4 (57.1%); ciprofloxacin n=6 (10.5%),
acceptance 4 (66%); and linezolid n=4 (7.0%), acceptance
4 (100%).
Conclusion and relevance Review of antibiotic prescriptions
by the pharmacist service increased early sequential therapy,
and the degree of acceptance by medical staff was high.
This was related to a decrease in adverse effects and costs
per patient.

REFERENCES AND/OR ACKNOWLEDGEMENTS
No conflict of interest.

Abstracts

EJHP 2020;27(Suppl 1):A1–A232 A161



5PSQ-027 OUTPATIENT PARENTERAL ANTIMICROBIAL THERAPY
WORKING GROUP IN A HOSPITAL AT HOME UNIT:
THE ESSENTIAL ROLE OF PHARMACISTS

A Simões*, A Brito, A Alcobia. Hospital Garcia De Orta, Pharmacy, Almada, Portugal

10.1136/ejhpharm-2020-eahpconf.344

Background and importance Outpatient parenteral antimicro-
bial therapy (OPAT) has significantly increased since the
implementation in 2015 of a hospital at home (HAH) unit.
This increase was largely due to the versatility of once
daily OPAT administration, advances in vascular access and
infusion devices, and high acceptance by patients and
healthcare professionals. The implementation also
decreased cost, and improved safety and efficacy in a large
number of infectious diseases.1 In 2018, an OPAT working
group at a HaH unit was formed to optimise intravenous
antimicrobial (IA) therapy, developing therapeutic proto-
cols, and improving OPAT administration procedures at the
patient‘s home.
Aim and objectives To assess the importance of integrating a
pharmacist into the HaH OPAT working group to optimise
parenteral antimicrobial therapy.
Material and methods A bibliographic review and analysis of
summary of products characteristics of IA therapy in the
hospital was carried out to evaluate the properties, dosage,
dose, administration routes and stability after reconstitution
and/or dilution. Assessment of patient profiles treated with
OPAT at the HaH during the first semester of 2017 was
done and identification of the main differences compared
with patients admitted to the conventional medicine service
who refused to be admitted to the HaH during the same
period.
Results The literature review allowed the development of a
summary table with the most relevant information: reconstitu-
tion, dilution, stability, administration routes, incompatibilities,
interactions and alerts. In April 2018, HaH therapeutic proto-
cols were implemented according to IA selection and adminis-
tration routes, as well as the use of programmable infusion
devices that allow continuous or intermittent infusion accord-
ing to the stability of each IA.
An assessment was made 6 months after the implementa-

tion of these measures, demonstrating that the use of third
generation cephalosporins were successfully substituted with
second generation cephalosporins in 30% of patients.
Conclusion and relevance The literature review contributed
towards optimising the selection and use of IA, promoting its
rational use, a fact proven by the decrease in third generation
cephalosporin use. Study of the routes of administration and
stability after reconstitution and/or dilution allowed minimisa-
tion of adverse effects. Therefore, the integration of a phar-
macist into the HaH OPAT working group contributed
towards increasing the effectiveness of OPAT and patient
safety.
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5PSQ-028 PRESCRIPTION PROFILE OF ISAVUCONAZOLE IN THE
REAL WORLD CLINICAL PRACTICE
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Background and importance Early antifungal therapy for inva-
sive pulmonary aspergillosis has been associated with better
survival outcomes in immunocompromised patients. Isavuco-
nazole, as well as caspofungin and liposomal amphotericin B
(LAmB), is a recommended alternative to voriconazole when
contraindicated due to its toxicity or pharmacokinetic
profile.
Aim and objectives To assess the efficacy and safety of isavuco-
nazole therapy in patients diagnosed with invasive fungal dis-
ease (IFD) in clinical practice.
Material and methods A retrospective observational study was
performed in a third level hospital. Patients treated with isavu-
conazole between December 2017 and October 2019 were
included. Demographic, clinical and therapeutic variables were
collected. Diagnostic criteria of IFD were assessed in accord-
ance with the European Organisation for Research and Treat-
ment of Cancer/Infectious Diseases Mycoses Study Group
(EORCT/MSG). These data were obtained from electronic
medical records.
Results Fifteen patients were recruited: 64% men, mean age
50±17 years. Median days of treatment was 47 (IQR 47–
142). Doses were prescribed following the drug’s label. The
main diagnosis was haematological malignancy (73.3%), 81.8%
of which had undergone haematopoietic stem cell transplanta-
tion. IFDs included: proven (n=0), probable (n=6) and possi-
ble (n=4) aspergillosis; and possible mucormycosis (n=1). One
patient was diagnosed with aspergillus vertebral osteomyelitis.
Overall, 53.3% of patients had previously been treated with
voriconazole, 20% with LAmB, 20% were treatment naïve
and one patient was treated with posaconazole for mucormy-
cosis. Reasons for drug switching were: to avoid potential
drug interactions (40%); voriconazole related adverse effects
(33%); LAmB toxicity in one patient; ineffectiveness in one
patient; and isavuconazole’s better safety profile in another
patient. However, hepatobiliary adverse effects were reported
in 26.6% of patients and ocular toxicity in 6.7%. Regarding
the efficacy of isavuconazole, 26.6% of patients died during
treatment and only two patients were considered cured. At
the time of data cut-off, only one patient was continuing
treatment.
Conclusion and relevance Isavuconazole appears to be an
emerging therapy for IFDs in our hospital. Its better pharma-
cokinetic profile and tolerance means a therapeutic option for
complicated patients. Nevertheless, the poor prognosis hinders
efficacy assessment in this setting and hence a more cost effec-
tiveness selection among the available antifungals should be
performed.
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5PSQ-029 SAFE ADMINISTRATION OF SOFOSBUVIR/
VELPATASVIR IN A PATIENT WITH PERCUTANEOUS
ENDOSCOPIC GASTROSTOMY

C Cáceres-Velasco*, L Gómez-Sayago, L Marín-Ventura, J Lázaro-Cebas, F Ruiz-Molina,
T Rico-Gutierrez, T Criado-Illana. Complejo Asistencial Segovia, Pharmacy Department,
Segovia, Spain

10.1136/ejhpharm-2020-eahpconf.346

Background and importance There has been a transformation
in the treatment of HCV infection with the development of
direct acting antivirals. However, there are still limited data to
recommend treatments in patients with dysphagia or percuta-
neous endoscopic gastrostomy (PEG).
Aim and objectives To describe the safe administration of
sofosbuvir/velpatasvir (Epclusa) through a G tube in a patient
with HCV infection.
Material and methods This was a prospective observational
study of a patient with a history of transaminase elevation
who was evaluated in the digestive department for the treat-
ment of HCV. Bibliographic research was conducted to find
treatment options in patients with dysphagia or PEG. A bro-
chure was created with the steps to be taken in the adminis-
tration. Data were obtained from medical and analytical
records (June 2006–October 2019). Monthly telephone fol-
low-ups were conducted by a pharmacist during the 12 week
treatment period.
Results A 53-year-old patient was diagnosed in 2006 with hep-
atitis C genotype 1a, stage 0 (L1, P2, F0) with a history of
basal cell carcinoma in the upper lip and palate with left sub-
total maxillectomy. In August 2012, PEG was placed for nutri-
tional feeding. At the time of diagnosis, an expectant attitude
was decided due to the appearance of neoplastic skin lesions.
In June 2019, the patient showed chronic liver disease (HCV
RNA 90 600 IU/mL) with advanced fibrosis (fibroscan score
17.6 kPa) and thrombocytopenia, so it was decided to start
treatment with direct acting antivirals. No case was found in
the literature.
Sofosbuvir/velpatasvir once daily for 12 weeks was selected

based on the patient’s HCV genotype, advanced fibrosis and
treatment naïve status. According to the summary of product
characteristics, sofosbuvir/velpatasvir tablet has neither a time
sensitive release mechanism nor an enteric coating. The tablet
was crushed into four parts, placed in a syringe with warm
water and shaken until it dissolved. Then, 10 mL of water
were administered to wash the remains of the syringe. The
patient was instructed to self-administer one sofosbuvir/velpa-
tasvir tablet every morning by PEG. The patient denied any
missing doses and confirmed self-administration without diffi-
culty. The patient completed the 12 week treatment with
good tolerance and compliance.
Conclusion and relevance This is the first documented case in
which crushed administration of sofosbuvir/velpatasvir through
PEG has proved to be a safe option for the treatment of
chronic HCV infection.
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5PSQ-030 ADVERSE DRUG REACTIONS DUE TO INTERACTION
WITH COBICISTAT OR RITONAVIR IN HIV POSITIVE
PATIENTS: A CASE SERIES
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Background and importance The main problem of antiretrovi-
ral therapy (ART) that includes pharmacokinetic enhancers
(cobicistat or ritonavir) is inhibition of the metabolism of
numerous drugs, which can lead to adverse drug reactions
(ADR) due to overdosing.
Aim and objectives To estimate the probability of occurrence
of ADR in HIV positive (HIV+) patients due to interaction
of cobicistat or ritonavir with chronic treatment (CT).
Material and methods An observational, descriptive, retrospec-
tive study was conducted in a tertiary hospital. The treat-
ments of all HIV+ patients with cobicistat or ritonavir who
attended the outpatient pharmacy department between Janu-
ary and December 2018 were reviewed. Those patients in
whom the pharmacist identified signs or symptoms of a
probable ADR related to interaction with ART were selected.
Collected data were sex, age, ART, concomitant CT, and
ADR detected and its consequence (change, suspension or
maintenance of ART or CT).
To estimate the probability of occurrence of ADR due

to interactions, the Naranjo algorithm was used, and to
determine the probability that the interactions existed in
each patient, the DIPS scale (drug interaction probability
scale) was used. Data concerning ART and clinical evolu-
tion were obtained from the electronic medical records,
and those related to CT by patient interview and review
of the primary care database. The Naranjo and DIPS score
were evaluated by agreement between two specialist
pharmacists.
Results The treatment of 894 patients was reviewed, 82.9%
men, median age 50.2 (39.7; 55.7) years. Eleven patients
(1.2%) presented with 12 ADR due to interactions with cobi-
cistat (91.7%) or ritonavir (8.3%) with their CT.
Seven (58.3%) interactions were considered as ‘probable’

cause of ADR (5–8 points), 4 (33.3%) as ‘possible’ cause
(2–4 points) and 1 (8.4%) as ‘doubtful’ cause (0–2 points).
The drugs involved were atorvastatin (3), fluticasone (3),
deflazacort (1), amlodipine (1), tacrolimus (1), trazodone
(1), quetiapine (1) and clonazepam (1). Iatrogenic Cushing’s
syndrome and muscle pain were the most frequent ADR. In
three cases the doctor had to make a change to the
patient’s ART.
Conclusion and relevance The majority of the analysed interac-
tions were classified as probable or possible causes of ADR.
The drugs most frequently involved in ADR due to interac-
tions with cobicistat or ritonavir were atorvastatin and various
corticosteroids.
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5PSQ-031 CLINICAL AND ECONOMIC IMPACT AFTER BREAKING
THE SINGLE TABLET ABACAVIR/LAMIVUDINE/
DOLUTEGRAVIR COMBO TREATMENT INTO TWO
DRUG REGIMENS

P Perez Puente*, P Barriga Rodríguez, MR Garrido Ameigeiras, C Caba Hernández, P Tena
Alejandre, JJ Duque Aguilar, J Sanchez Ferrer, S Arnaiz Diez, LC Fernández Lisón. Complejo
Hospitalario Universitario De Caceres, Hospital Pharmacy, Caceres, Spain
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Background and importance In June 2018, our HIV regional
working group, in a programme to improve the efficiency
of antiretroviral therapy (ART), recommended changing
from a single tablet regimen (STR) with abacavir/lamivu-
dine/dolutegravir (ABC/3TC/DTG) once daily to abacavir/
lamivudine (ABC/3TC) generic plus dolutegravir (DTG)
once daily.
Aim and objectives To evaluate the degree of implementation
of this strategy and the impact in terms of adherence and effi-
ciency after 9 months.
Material and methods The retrospective descriptive study
(June 2018–March 2019) included all HIV patients
treated with STR ABC/3TC/DTG. To measure adherence,
the consumption and dispensation registry of the phar-
macy service software programme was used. Patients with
a value >95% were considered adherent. The analytical
variables collected were viral load (VL, copies/mL) and
CD4 lymphocytes (cells/mL) (last available analytical
before the change and at least 3 months later). Costs con-
sidered were hospital average prices according to the
regional public tender.
Results Fifty-two patients, mean age 51.56 years, receiving
treatment with ABC/3TC/DTG, were included. The change in
ART was carried out in all patients.
Forty-four patients (84.6%) were adherent (>95%)

before the switch and remained so after the change. We
detected 8 (15.4%) patients with suboptimal adherence(
<95%), with a mean adherence prior to the change of
81.5% (SD 5.3%) and after the change 84.3% (SD 6, 2%).
Before the change, 49 patients (94.2%) presented undetect-
able VL, 2 patients (3.8%) had between 50 and 200 cop-
ies/mL and 1 patient (1.9%) had VL >200 copies/mL.
After the change, 46 patients were evaluated (6 did not
have analytics), 43 (93.4%) with undetectable VL, 2
(4.3%) with VL 50–200 copies/mL and 1 patient (2.1%)
with VL >200 copies/mL.
The average level of LCD4 in the pre-change analysis

was 808.67/mL (SD 205) and after the switch 785.4/mL (SD
308).
Cost savings were 132C¼ /patient/month (1584C¼ /patient/

year). The estimated savings for the hospital since this effi-
ciency measure was implemented until March 2019 was 41
000C¼ .
Conclusion and relevance The results of the study, despite its
limitations, demonstrated that after the switch, levels of viro-
logical suppression were maintained with a significant reduc-
tion in healthcare costs without affecting patient adherence to
ART. More exhaustive and long term studies should be carried
out to corroborate these results.
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INFECTION WITH CRUSHED SOFOSBUVIR/
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Background and importance Sofosbuvir/velpatasvir (SOF/VEL)
is an oral regimen approved for patients with hepatitis C virus
(HCV). To date, no pharmacokinetic data exist on the impact
on efficacy and safety of this regimen when it is crushed and
mixed with liquids or food.
Aim and objectives To describe the case of a 65-year-old man
patient with HCV infection who successfully achieved a sus-
tained viral response (SVR) when SOF/VEL oral combination
was administered crushed and dissolved in 10 mL of water.
Material and methods A 65-year-old man presented with HCV
infection, genotype 4, with minimal fibrosis (F0–F1). He was
operated on for laryngeal neoplasia and treated with radio-
therapy 10 years previously, presenting secondary swallowing
problems since then. His last evaluation of liver fibrosis was
4.7 kPa (1 year before treatment). He showed elevated levels
of aspartate aminotransferase (43 U/L), alanine aminotransfer-
ase (48 U/L) and gamma-glutamyl transferase (94 U/L) at the
beginning of treatment, and a normal range for other liver
profile values. Off-label treatment with crushed SOF/VEL dis-
solved in 10 mL of water for 12 weeks was decided, and
serum HCV-RNA was determined at +12 weeks, +24 weeks
(SVR) and 1 year post-treatment.
Results The patient presented undetectable serum HCV-RNA
at +12 weeks, +24 weeks (SVR) and 1 year post-treatment,
and normal liver enzymes values were reached at +12 weeks
post-treatment. SOF/VEL tablets only took 1 min to be dis-
solved in water, with a bitter taste, according to the patient.
Conclusion and relevance Crushed SOF/VEL was effective in
eradicating HCV in our patient. However, there is little evi-
dence to support the practice of crushing SOF/VEL for reli-
able conclusions, and hence more studies are needed to
determine its bioavailability when administrated in a way dif-
ferent from the conventional one. We aim to develop manage-
ment guidelines for antiviral drugs with different
administrations.
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HEPATITIS C: EFFECTIVENESS AND SAFETY
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Background and importance Over the last few years there
have been remarkable advances in chronic hepatitis C virus
(HCV) drug development, and the goals of most new regi-
mens have been increasing sustained viral response rates
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(SVR), improving tolerability and shortened treatment
duration.
Aim and objectives To describe the use of glecaprevir/pibrentas-
vir in the treatment of HCV patients, as well as to evaluate
efficacy and safety.
Material and methods This was an observational retrospective
study in all adult HCV patients who received treatment
with glecaprevir/pibrentasvir between December 2017 and
December 2018. Variables collected were age, sex, genotype,
degree of fibrosis, type of patient (naïve, relapsed or non-
respondent), prior treatment, treatment duration, basal viral
load (VL), VL at 12 weeks after finishing treatment and
adverse reactions. As an indicator of effectiveness, SVR was
used.
Results A total of 37 patients (70.27% men) were analysed
with a median age of 54 years (range 20–81). Six patients
(16.22%) had genotype 1a, 10 (27.03%) had genotype 1b, 1
(2.70%) had genotype 2, 10 (27.03%) had genotype 3 and
10 (27.03%) had genotype 4. Regarding the degree of fibro-
sis, 7 patients (18.92%) were F0, 10 (27.03%) were F1, 9
(24.32%) were F2, 2 (5.41%) were F3, 3 (8.11%) were F4,
and the degree of fibrosis was not determined in 6 patients
(16.22%). Thirty (81.08%) were treatment naïve patients, 4
(10.81%) failed prior treatment with interferon+ribavirin, 2
(5.40%) were non-responders to treatment with direct acting
antivirals (DAA) and 1 (2.70%) was a non-responder to both
interferon and DAA. Treatment duration was 8 weeks in 28
patients (75.68%), 12 weeks in 6 (16.22%) and 16 weeks in
3 (8.11%). Median baseline VL was 1 506 164 IU/mL (range
19 800–49 033 584), with 23 patients (62.16%) having
>800 000 IU/mL. SVR was achieved in 33 patients
(89.19%). VL was not determined in three patients, although
two of them presented undetectable VL at the end of treat-
ment and one patient died before reaching 12 weeks post
treatment. Regarding safety, six patients suffered at least one
adverse reaction: nausea (2), fatigue (2), gastrointestinal dis-
comfort (2), gas (1), night sweats (1), dry mouth (1), diar-
rhoea (1) and headache (1).
Conclusion and relevance Glecaprevir/pibrentasvir represents an
effective pangenotypic therapeutic option for naïve, non-
responding and relapsing HCV patients due to the high per-
centage of patients who achieved SVR. Most of the adverse
reactions reported were similar to those described in clinical
trials, all of them being mild, and did not require interruption
of treatment.
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Background and importance There is some controversy about
the use of oseltamivir, dose adjustment and treatment dura-
tion. A new protocol was updated last year in our hospital
specifying renal impairment posology adjustment criteria and
cases in which the use of oseltamivir for 7–10 days is

justified: patients hospitalised in the intensive care unit (ICU),
and patients receiving immunosuppressive or antineoplastics
drugs.
Aim and objectives To evaluate the suitability of oseltamivir
prescriptions based on the updated protocol in our hospital;
to evaluate the pharmacist interventions related to oseltamivir
prescriptions; and to analyse the simultaneous prescription of
antibiotics in patients with influenza A.
Material and methods This was an observational retrospective
study of adult patients with influenza A confirmed infection,
treated with oseltamivir during the period December 2018 to
February 2019. Paediatric patients and those hospitalised in
the ICU were excluded. Demographic variables, unit of pre-
scription, glomerular filtration rate (calculated by CDK-EPI),
dosage, treatment duration and reasons to extend oseltamivir
treatment were registered. Moreover, pharmaceutical recom-
mendations related to prescription, concomitant use of antibi-
otics and the results of microbiological culture were
gathered.
Results During the study period, 255 patients were included,
132 (52.36%) men and 176 (68.12%) aged >65 years (20–98
years). The units of prescription were: surgical 6.3% and
medical 93.7%. Posology was not suitable to renal impairment
in 17 cases (6.7%). A total of 42 patients received oseltamivir
for a period of time other than 5 days: in 36 patients
(85.7%) the reasons were not justified and in 6 patients
(14.3%) were due to ICU admission and use of immunosup-
pressive drugs. Eighty-two pharmaceutical interventions were
done: 17 (20.7%) related to posology of which 58.8% were
accepted and 65 (79.3) related to the duration of oseltamivir
of which 90.8% were accepted. Of all the patients included,
119 (46.9%) were also prescribed an antibiotic, in 31 of
whom a microorganism was isolated.
Conclusion and relevance The degree of compliance with the
oseltamivir hospital protocol updated in 2018 was >80%. In
total, >90% of the pharmaceutical interventions were
accepted resulting in a change in the medical prescription
according to the protocol recommendations. Pharmaceutical
validation adds safety to the hospitalised patient and optimised
oseltamivir prescription.
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5PSQ-035 DUAL THERAPY WITH DOLUTEGRAVIR AND
LAMIVUDINE: EFFICACY AND SAFETY

F Toja*, M Pereira Vazquez. Complejo Hospitalario Ourense, Pharmacy Service, Ourense,
Spain

10.1136/ejhpharm-2020-eahpconf.352

Background and importance A non-comparative study, a rando-
mised pilot clinical trial and a cohort suggest that the change
is virologically safe. There are still no results from two large
randomised clinical trials in development. In naive patients,
this pattern has shown no inferiority of dolutegravir and lami-
vudine compared with triple treatment with dolutegravir plus
tenofovir/emtricitabine.
Aim and objectives To evaluate the efficacy, economic impact
and reduction in adverse effects in HIV patients undergoing
bi-therapy treatment with dolutegravir and lamivudine.
Material and methods A retrospective observational study was
conducted in a second level hospital. Patients who started
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antiretroviral treatment or switched to dual therapy based on
lamivudine and dolutegravir between June 2018 and Septem-
ber 2019 were included. Study variables were age, sex, date
and reason for the change, duration of treatment, viral load
(CV, copies/mL), CD4 and CD8 cells (cells/mL) before and
after the change and on the date of the last available analysis,
previous therapy, glomerular filtration rate (GFR) (mL/min),
and levels of cholesterol (mg/dL), low density lipoprotein
(LDL, mg/dL) and triglycerides (mg/dL).
Results Nine patients (66.66% men) with a mean age of 49
years (30–58), 3 of whom were naive patients (33.33%) were
analysed. Effectiveness was 100% of patients who achieved
CV <50 copies at 4–6 weeks, maintaining the virological
response for an average of 26 weeks. CD4 and CD8 counts
increased significantly from 690 to 805 and 910 to 943,
respectively. The lipid profile showed differences in LDL from
170 to 120. A significant decrease in GFR was observed from
102 to 87. The annual cost saw a decrease of 1690C¼ /patient/
year.
Conclusion and relevance Simplification to dual therapy was a
safe and effective option that allowed optimisation of the
resources against triple therapy.
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5PSQ-036 STOPP/START CRITERIA IN PATIENTS WITH HIV
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Background and importance The population with HIV is
increasingly ageing. This premature ageing is estimated at 10
years. The consequence is that these patients suffer polymedi-
cation and more comorbidities than non-infected populations
at earlier stages, and therefore are at risk of potentially inap-
propriate prescriptions (PIPs).
Aim and objectives To detect PIPs in patients with HIV using
software, and to compare those detected with the best clinical
judgment of the pharmacist.
Material and methods A cross sectional study was conducted
in a tertiary hospital (11 March 2019–6 October 2019).
Patients with HIV for �55 years who attended the outpatient
pharmacy department were included. Patients were interviewed
by a pharmacy student and data registered were age, sex,
weight–height and domiciliary treatment. The student also
checked (1) laboratory tests and registered creatinine values
and (2) the medical records and registered last blood pressure
values and all comorbidities. All of this information was
included into the Checkthemeds software which detects
STOPP/START criteria (V.2). Afterwards, pharmacists evaluated
one by one all of the detected criteria using their best clinical
judgment.

Results Ninety-five patients, 22 women (23%) and 73 men
(77%), met the inclusion criteria with a median age of 62
years (55–83). Checkthemeds detected 32 different types of
STOPP/START criteria in 77 patients (81%) with a total num-
ber of 234 PIPs. We found that 164 (70%) were STOPP crite-
ria and 70 (30%) were START criteria. The most frequent
STOPP criteria were A1 (n=103), D5 (n=23), A3 (n=12) and
J3 (n=6). Among the START criteria, E3 (n=25), B2 (n=12)
and E6 (n=5) were the most prevalent.
The pharmacists reviewed all the PIPs identified by the

software and excluded 91 STOPP criteria (83 were A1 crite-
ria, 6 were J3 and 2 were N1). Regarding START criteria, 21
were excluded (11 were B2 criteria, 5 were B1, 3 were F1, 1
was E2 and 1 was H2 criteria). There was an overestimation
of the STOPP/START criteria of 112 (48%) using
Checkthemeds.
Conclusion and relevance A large proportion of patients with
HIV for �55 years have potentially inappropriate prescrip-
tions, particularly drugs without an indication (A1 criteria),
and one-third of patients required calcium+vitamin D pre-
scriptions (E3 criteria). The pharmacist’s role is essential to
interpret the results of CheckTheMeds and to identify the
most appropriate interventions for each patient.
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5PSQ-037 DOCETAXEL INDUCED NEUTROPENIC ENTEROCOLITIS:
A CASE REPORT
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Juan Ramón Jiménez, Ugc Farmacia, Huelva, Spain

10.1136/ejhpharm-2020-eahpconf.354

Background and importance Docetaxel is an antineoplastic
drug indicated for the treatment of several types of cancers,
such as non-small cell lung cancer and breast cancer. Common
side effects include hair loss, low blood cell counts, numbness,
shortness of breath, vomiting and muscle pains. However,
other less common severe adverse events have been reported.
Neutropenic enterocolitis, a serious inflammatory condition of
the intestine, may occur in up to 1 in 1000 cancer patients
taking docetaxel and its incidence is under continuous moni-
toring by the EMA’s Pharmacovigilance Risk Assessment
Committee.
Aim and objectives To describe and assess a severe case of
docetaxel induced neutropenic enterocolitis after the first cycle
of chemotherapy in a patient with breast cancer.
Material and methods This was a descriptive clinical case. Data
were collected from electronic medical records. The Naranjo
algorithm was applied to determine causality.
Results A 38-year old woman with stage IIB–IIIA invasive duc-
tal breast cancer, hormone receptor positive and HER2 nega-
tive, received the first cycle of neoadjuvant chemotherapy
with docetaxel 75 mg/m2, epirubicin 75 mg/m2 and cyclophos-
phamide 500 mg/m2, with filgrastim prophylaxis. Seven days
after, she developed uncontrolled abdominal pain with first
step analgesics, nausea, vomiting, diarrhoea and fever. Neutro-
phil count was 470 cells/mL and the serum creatinine level
had increased due to dehydration. A CT scan and echography
of the abdomen demonstrated thickening of the walls of the
caecum and ascending colon. According to previous findings,
she was admitted to the intensive care unit for neutropenic

Abstracts

A166 EJHP 2020;27(Suppl 1):A1–A232



enterocolitis and acute renal failure. The next day, hemicolec-
tomy had to be performed for signs of intestinal ischaemia.
Finally, the patient was discharged after multiple infectious
complications and 56 days of hospital stay.
The Naranjo algorithm established as ‘probable’ (score 6)

the relationship between docetaxel and neutropenic enterocoli-
tis. The Spanish Pharmacovigilance System was notified.
Conclusion and relevance In this case, docetaxel was probably
responsible for neutropenic enterocolitis. In order to know the
real incidence of adverse events listed as rare, it is essential
that healthcare professionals officially report suspected adverse
reactions.
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5PSQ-038 SAFETY OF CYCLIN DEPENDENT KINASE INHIBITORS
IN THE TREATMENT OF BREAST CANCER WITH
POSITIVE HORMONAL RECEPTORS AND NEGATIVE
HUMAN EPIDERMAL GROWTH FACTOR RECEPTOR 2

L Rendón De Lope, C Castillo-Martin*, MD Alvarado Fernández, R Castillejo García,
A Martinez Suarez, J Cordero Ramos. Hospital Universitario Virgen Macarena, Farmacia,
Seville, Spain
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Background and importance Cyclin dependent kinase (CDK)
inhibitors are an innovative therapeutic target for the treatment
of locally advanced or metastatic breast cancer with positive hor-
monal receptors (HR) and negative human epidermal growth
factor receptor 2 (HER2). Some adverse reactions have been
reported than can decrease a patient’s functional status or even
lead to suspension of this line of therapy.
Aim and objectives To analyse the frequency of the main drug
adverse reactions described for the different CDK inhibitors
used for the treatment of patients with locally advanced or
metastatic breast cancer in a third level hospital.
Material and methods A retrospective observational study was
performed in patients who had started treatment with a CDK
inhibitor between 1 June 2018 and 30 September 2019. Dem-
ographic and clinical features were obtained from the elec-
tronic patient clinical history (DIRAYA) and the electronic
prescription programme (PRISMA) and recorded in an Excel
worksheet. Adverse reactions recorded were diarrhoea, diges-
tive disturbances, mucositis, asthenia, neutropenia, leucopenia,
anaemia, thrombopenia, nausea and vomiting, anorexia and
elevated transaminase blood levels.
Results Forty-two patients were found (41 women): 18
received palbociclib, 15 received ribociclib and 9 received abe-
maciclib. Average age was 56.8±10.0 years. Average length of
treatment was 135.4±92.5 days, with an average number of
cycles of 3.8±3.4. In 19% of patients, treatment was discon-
tinued due to death (50%), progression (25%) or toxicity
(25%).
The most frequent drug adverse reactions were neutropenia

(52.4% of patients), asthenia (40.5%) and anaemia (26.2%),
followed by thrombopenia (19%), nausea and vomiting (19%),
diarrhoea (16.7%) and elevated transaminase levels (9.5%). In
some cases, digestive disturbances (4.8%), mucositis (4.8%),
anorexia (2.3%) and leucopenia (2.3%) were reported.
Between the different drugs, diarrhoea and asthenia were the
most prevalent adverse reactions in patients receiving

abemaciclib (55.6% in each), and neutropenia in those receiv-
ing palbociclib (66.7%) and ribociclib (53.3%).
Conclusion and relevance According to our results, the main
adverse reactions should have been expected, in accordance
with the drug data sheets. Knowledge of possible RAM allows
us to improve patient safety. Nevertheless, it is necessary to
expand the study to have more information on the frequency
of these reactions during long term treatments.
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5PSQ-039 PANCREATITIS INDUCED BY IMMUNOTHERAPY? TWO
CASE REPORTS

M Domínguez Bachiller*, L Carrasco Piernavieja, P Toro Chico, M Perez Encinas. Hospital
Universitario Fundación Alcorcon, Hospital Pharmacy, Alcorcon, Spain

10.1136/ejhpharm-2020-eahpconf.356

Background and importance Immunotherapy stimulates the
body’s natural defences to fight tumour cells. In the literature,
it is considered a safe drug. However, one of the adverse
reactions described in the data sheet as uncommon is autoim-
mune pancreatitis.
Aim and objectives To describe two cases of pancreatitis
related to immunotherapy.
Material and methods This was a descriptive retrospective clin-
ical study. Data were obtained from the clinical records. A lit-
erature search was conducted on the adverse effects of
immunotherapy. The causality of the adverse reaction was
established using the algorithm of Karch–Lasagna modified by
Naranjo.
Results A 67-year-old man was diagnosed with non-small
cell lung cancer and received palliative treatment with nivo-
lumab, 37 cycles. After 18 months of treatment, the patient
complained of abdominal pain the days following the infu-
sion. Analytical tests were performed showing an increase in
amylase and lipase. Gastroscopy was performed, confirming
the diagnosis of pancreatitis. The patient remained asympto-
matic, so no specific treatment was initiated, but nivolumab
was discontinued. A few weeks later, the patient arrived at
the hospital complaining of abdominal pain, nausea and
vomiting. The analysis showed a higher increase in both
enzymes. The diagnosis of immunomediated pancreatitis was
confirmed by gastroscopy. Enolic and lithiasic origin were
ruled out, due to the absence of previous episodes. Cortico-
therapy was initiated, obtaining clinical and analytical
improvement.
A 58-year-old woman was diagnosed with poorly differenti-

ated carcinoma of probable pulmonary origin and received
palliative treatment with pembrolizumab, 25 cycles. She went
to the emergency room for abdominal pain and vomiting. A
CAT scan was performed where radiological findings compati-
ble with pancreatitis were found. High dose steroid therapy
and antibiotherapy treatment was initiated. She was left with
fluid therapy and days after she began a pancreatic diet. The
patient progressed favourably. After applying the Karch–
Lasagne–Naranjo algorithm, we established a probable causal
relationship between immunotherapy and pancreatitis.
Conclusion and relevance Immunotherapy has demonstrated
efficacy and a good safety profile in clinical trials but possible
adverse effects due to its use can be observed, with little evi-
dence described in the literature. In the event of any
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suspicion, it is important to notify the official organisations
and to establish a possible causal relationship by means of an
approved test.

REFERENCES AND/OR ACKNOWLEDGEMENTS
No conflict of interest.

5PSQ-040 SECURITY PROFILE OF IBRUTINIB AS MONOTHERAPY
IN PATIENTS WITH CHRONIC LYMPHOCYTIC
LEUKAEMIA: EXPERIENCE IN A TERTIARY HOSPITAL

1C Fernandez Cuerva*, 1C Ortega De La Cruz, 2M Ortiz, 1MI Muñoz Castillo. 1Hospital
Regional Universitario De Málaga, Servicio De Farmacia, Málaga, Spain; 2Hospital Regional
Universitario De Málaga, Servicio De Hematologia, Málaga, Spain
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Background and importance Ibrutinib is a tyrosine kinase
inhibitor indicated for the treatment of chronic lymphocytic
leukaemia (CLL) among other pathologies.
Aim and objectives To assess the frequency and severity of
adverse events (AEs) in CLL patients treated with ibrutinib.
Material and methods This was an observational, retrospective,
descriptive study including all patients aged >18 years old
diagnosed with LLC treated with ibrutinib 420 mg/24 hours
in our hospital. The study period was July 2015–September
2019. Variables collected were sex, age, diagnosis and cytoge-
netics, previous treatment lines, duration of treatment, AEs,
dose adjustment, temporal discontinuations and definitive sus-
pensions. AEs were classified following the National Institute
Cancer (NCI): Common Terminology Criteria for Adverse
Events (CTCAE) V.5.0. Data were collected from the elec-
tronic clinical history, electronic prescribing software and drug
therapy follow-up.
Results Thirty-one patients were included (9 women and 22
men) with an average age of 72 years (range 48–90). Poor
prognostic cytogenetics was presented in 71% of patients:
45.16% had del (17p), 12.90% had del (11q) and 12.90%
had both. Ibrutinib was prescribed as firstline treatment in 10
patients and as rescue treatment in 21 patients that had a
median of 1 previous line (range 1–5).
Median length of treatment was 12.7 months (range 2–

42.3). Nine patients suspended ibrutinib permanently: progres-
sion (n=5), death (n=2), grade 3/4 AEs (n=1, haemorrhagic)
and alogenic transplant (n=1). In addition, six patients discon-
tinued ibrutinib because of grade 3/4 neutropenia (n=3), res-
piratory infections (n=2) and bleeding grade 3/4 (n=1).
Twenty-two patients were continuing ibrutinib treatment when
the study was closed.
AEs grade 1/2 included musculoskeletal AEs (muscle cramps

(n=3), arthralgia (n=4), musculoskeletal pain (n=3)), haemato-
logic AEs (neutropenia (n=1), thrombocytopenia (n=1)), gas-
trointestinal AEs (diarrhoea (n=1)) and infections (urinary
(n=1), periferic oedema (n=1)). One patient was diagnosed
with atrial fibrillation and another with hypertension that
required treatment.
Conclusion and relevance In our patients, ibrutinib had an
adequate safety profile, highlighting haemorrhage as the most
serious AE. Periodic follow-up of patients is necessary to
assess adverse reactions and the need for temporary suspen-
sion in patients.
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5PSQ-041 CONSUMPTION OF HERBAL MEDICINE IN PATIENTS
ON ORAL ANTICANCER DRUGS: STILL A LONG WAY
TO GO
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Background and importance There are few data on the use of
herbal medicines and the potential risks of herbal drug inter-
actions (HDI) with oral anticancer drugs (OACD), even
though their consumption is increasing.
Aim and objectives The aim of this study was to collect data
on consumption of medicinal plants by patients on OACD
and to assess the potential HDI and their knowledge among
patients and physicians.
Material and methods This was an observational study con-
ducted within a hospital outpatient pharmacy for 6 weeks.
Patient interviews were carried out using a questionnaire on the
following themes: phytotherapy products consumed, point of
purchase, consumption objectives and awareness of health pro-
fessionals. Potential HDI were evaluated using the MSKCC and
Hedrine databases. A targeted questionnaire was sent to haema-
tologists and physicians to assess their knowledge and needs.
Results Among the 59 included patients receiving OACD, 17%
(n=10) were using phytotherapy. Of these 10 patients, 4 were
taking herbal medicine as a complement to their anticancer
treatment and the other 6 for another purpose (well being,
cough, cold). The majority (70%) consumed on a regular basis
on average of 2.4 different products. Four (40%) had
informed a professional of their consumption. The products
were mainly purchased in organic product shops (40%) and in
pharmacies (20%), on the advice of a member of the family
and friends (50%) or a health professional (40%). Five inter-
actions were found. These were HDI at risk of hyperkalaemia,
increased risk of bleeding and toxicity of OACD by reduced
metabolism. Among the 21 physicians who answered the sur-
vey, a difference in practice between general practitioners and
haematologists was highlighted. All doctors were seeking train-
ing in complementary medicine.
Conclusion and relevance The consumption of herbal medicines
in patients treated with OACD is not negligible. Patients
appear to be poorly or not informed about HDI, as well as
doctors. The pharmacist has a major role to play in this con-
text. Distribution of a recommendation guide could reduce
the risk of HDI.
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5PSQ-042 EVALUATION OF AN INFORMATION CHECKLIST FOR
VALIDATION OF ANTINEOPLASTIC PRESCRIPTIONS
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Background and importance The pharmaceutical validation of
oncological prescriptions means improvement in patient safety
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based on quality criteria from different societies when it is
carried out in a generalised, standardised and regulated way.
Aim and objectives To describe the implementation of a com-
puterised checklist for the validation of prescriptions of onco-
logical chemotherapy (ChemO) according to recommendations
and clinical practice guidelines; and to evaluate the results of
its implementation in terms of safety interventions.
Material and methods The checklist was designed in database
format. This included the BOPA and GEDEFO recommenda-
tions for validation by having a series of different coloured
alerts when laboratory values were not within normal limits
for administration of ChemO. From this database the variables
number of validations, interventions, type, and acceptance or
not by the oncologist were collected from 1 January to 30
June 2019. Demographic data of the patients (age and sex)
were also collected. Frequencies and means were analysed for
the variables studied.
Results The data of 3050 validated prescriptions were
included, with the checklist corresponding to 1162 patients of
whom 593 (51%) were women. Mean age of the patients was
59.3 years (s=15.0). A total of 293 interventions were per-
formed (9.6% of prescriptions). The most common reasons
for intervention were related to the diagnosis not reflected in
the prescription (165 interventions (5.4%)), the periodicity of
the chemotherapy scheme (46 (1.5%)) and the location of the
patient within the hospital (63 (2.1%)). Seventeen (0.6%)
interventions were related to the scheme, cytostatic, volume
and prescribed serum. Regarding the severity of the interven-
tion, 31 (1.0%) required consultation with the oncologist, 22
(70.1%) of which were accepted. Among the latter, the main
reason for the consultation was related to laboratory parame-
ters outside normal limits.
Conclusion and relevance The application of a checklist to the
validation of the prescription served to improve patient safety
as it standardised the process and marked the order for all
the items reviewed. It was also useful for unifying the criteria
among pharmacists and was helpful in the training of resident
pharmacists.
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5PSQ-043 IMPLEMENTATION OF A PREPARATION PROTOCOL
FOR CHEMOTHERAPY ADMIXTURES OF HIGH
ECONOMIC IMPACT
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Background and importance The administration of intravenous
admixtures (IVMs) in the haemato-oncology day hospital is
determined by the patient‘s health status. Poor health is a
cause of non-administration of IVMs, causing medication and
economic losses due to their low stability.
Aim and objectives To implement a protocol for the prepara-
tion of IVMs of antineoplastic drugs with high economic
impact, low physical–chemical stability and/or high frequency
of adverse effects; and to analyse the results obtained and to
propose lines of improvement.
Material and methods The protocol consisted of review of the
analytical data available early in the morning by the pharma-
cist and assessment of the physical condition of the patient by

the nursing staff before preparation. All data on IVMs of the
drugs included in this protocol and their cost were collected
as well as the total number of IVMs prepared over a period
of 3 months. We calculated the percentage of unprepared
IVMs overall and per drug, including the amount of IVMs
unprepared and the savings that they represented with respect
to the total number of controlled IVMs.
Results The number of drugs included in the protocol was 17.
In the period evaluated, a total of 5426 IVMs of antineoplas-
tics were programmed: 399 IVMs were included in the proto-
col. Of these, 58 (14.5%) IVMs were not prepared. Seven of
the 17 drugs included in the protocol presented causes for
not being administered and, therefore, were not prepared.
Drugs not prepared: panitumumab and nab-paclitaxel (10.4%),
eribulin (8.6%), nivolumab and aflibercept (5.2%), pemetrexed
and liposomal doxorubicin (1.7%). Fluorouracil (13.7%), gem-
citabine (6.9%), oxaliplatin and irinotecan (5.2%), carboplatin
and denosumab (3.4%) were not prepared in association with
these drugs. The most frequent reasons for non-preparation
were haematological adverse effects (36 (62.0%)), digestive
adverse effects (10 (17.2%)), surgical intervention (4 (6.8%))
and other (4 (6.8%)). The economic savings in unprepared
mixtures was C¼ 24 703.24 (7.1% of the total controlled mix-
tures included).
Conclusion and relevance The protocol was an important tool
for cost savings in the preparation of antineoplastic IVMs. Of
the drugs involved, only a limited number had reasons not to
be prepared, so that the protocol could be updated with a
smaller number of drugs while maintaining its objectives.

REFERENCES AND/OR ACKNOWLEDGEMENTS
No conflict of interest.

5PSQ-044 IMPACT OF DRUG INTERACTIONS IN HIGH DOSE
METHOTREXATE ELIMINATION
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Background and importance High dose methotrexate
(HDMTX) chemotherapy, defined as a dose >500 mg/m2, is
used to treat several oncological and haematological malignan-
cies. Despite appropriate hydration, urine alkalisation and leu-
covorin rescue, nephrotoxicity remains a risk which can lead
to significant morbidity and mortality. Different drugs have
been associated with altered elimination (AE) of HDMTX due
to delayed elimination or nephrotoxicity.
Aim and objectives To describe the incidence of AE and assess
the impact of drug interactions in HDMTX induced AE.
Material and methods A bibliographic research in the Lexi-
comp database was conducted to identify drug interactions
with HDMTX. A retrospective study was carried out including
all patients who received HDMTX between 2010 and 2019.
Data collected were age, sex, methotrexate dosage, number of
HDMTX cycles, creatinine level before and after HDMTX,
serum levels of methotrexate and potentially interacting medi-
cations (PIM) prescribed 24 hours before HDMTX infusion
and during methotrexate elimination. AE was defined as
plasma concentration >1 mmol/L at 48 hours and/or 0.1
mmol/L at 72 hours, or nephrotoxicity according to the Com-
mon Terminology Criteria for Adverse Events criteria V.4.0.
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The association of PIM with AE was determined by OR
and the c2 test or Fisher’s exact probability test.
Results Sixty-four patients were treated with HDMTX for 160
cycles with a median HDMTX dose of 11760 mg (IQR
3370–14 207.5 mg). Median age was 66.4 years (IQR 55.6–
75.3) and 42.2% were women. Eleven patients were treated
for leukaemia and 53 for lymphoma.
Median baseline creatinine was 0.66 (IQR 0.57–0.78) mg/

dL. AE was present in 80 cycles (50%). In 91.3% of these,
patients were receiving concomitant PIM with methotrexate
elimination. In 52 cycles methotrexate elimination was altered
only after 72 hours.
PIM associated with AE were: levetiracetam (OR=6.9,

95% CI 1.5–32.4; p<0.05), non-steroidal anti-inflammatory
drugs (OR=10.9, 95% CI 2.4–49.4; p<0.05) and doxycy-
cline (OR=0.5, 95% CI 0.4–0.6; p<0.05). There were no
significant differences between use of proton pump inhibi-
tors, loop diuretics, amphotericin B, penicillin and derivate,
aminoglycosides, ciprofloxacin or p-glycoprotein/ABCB1
inhibitors.
Conclusion and relevance There was a high prevalence of
patients with AE of HDMTX. Potentially interacting medica-
tions with HDMTX are frequently used during treatment.
Only levetiracetam and non-steroidal anti-inflammatory drugs
were associated with methotrexate AE in our patients.
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Background and importance The US Food and Drug Adminis-
tration (FDA) granted olaratumab (human anti-PDGFRa
monoclonal antibody) fast track authorisation in November
2016 to treat advanced soft tissue sarcoma (STM). Also, the
European Medicines Agency (EMA) allowed conditional mar-
keting authorisation for this drug after the phase 1b/2 trial. In
the post-authorisation phase III trial ANNOUNCE, data were
limited because of the small number of patients included and
the lack of confirmation of efficacy and clinical benefit. Con-
sequently, the EMA banned the treatment of new patients
with olaratumab.
Aim and objectives We studied the economic impact of olara-
tumab on the National Health Service (NHS) for our hospital
patients, from its introduction in our country (November
2017) to the EMA ban (January 2019).
Material and methods A retrospective analysis was conducted.
In our hospital 17 patients, 11 of which were women
(64.7%), with a mean age of 54.7±24.5 years, were treated
with olaratumab. Data (weight and doses prescribed) were
extracted from our chemotherapy prescriptions and prepara-
tions database software. We selected patients treated with
olaratumab.
Results An olaratumab vial cost C¼ 1375 (C¼ 2.75/mg). The rec-
ommended dose was 15 mg/kg on days 1+8 of each 21 day
cycle. Between November 2017 and January 2019, in our

hospital, 17 patients completed 79 total cycles for a total cost
of C¼ 457 035.
The primary outcome of the authorisation study showed a

better progression free survival (6.6 months). Only five of our
patients exceeded this period and had to discontinued treat-
ment because of progression of disease. The total cost of their
therapy was C¼ 294 596 (48 total cycles for 5 patients). For
the other 12 patients, the cost was C¼ 162 439 (31 total
cycles). The average cost of administration to the NHS was
C¼ 2815/patient.
Conclusion and relevance After conditional marketing author-
isation, further research costs of the approved drug are neces-
sarily at the expense of the NHS. This was the case for
olaratumab, that resulted in it not being effective. For this
reason, for fast track authorisation, the reimbursement price
of the drugs should be taken into account in the post-author-
isation costs. Furthermore, it is important to provide hospital
monitoring of the clinical effects of the drug and consequent
cost.
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Background and importance Nivolumab was authorised in
Spain in 2015. It is a human immunoglobulin monoclonal
antibody that binds to PD-1 receptor and blocks its interac-
tion with PD-L1 and PD-L2. It is indicated in adjuvant or
metastatic melanoma (MC), metastatic non-small cell lung can-
cer (NSCLC), renal cell carcinoma (RC) and squamous cell
carcinoma of the head and neck (HNC), among others. Its
recent commercialisation means there are no data on adverse
events (AE) following long term treatment in routine clinical
practice.
Aim and objectives To assess the tolerability of nivolumab, to
identify and calculate the prevalence of AE related to nivolu-
mab and to compare its frequency with the that described on
the data sheet (DS).
Material and methods A descriptive, retrospective, observational
study was carried out from March 2016 to September 2019
in a tertiary hospital. It included all patients treated with
nivolumab since it was commercialised. Medical records and
blood tests of all treated patients were reviewed from the start
of nivolumab treatment. Information was collected from the
applications Abucasis, Mizar, Farmis-Oncofarm and Gestlab.
Variables collected were sex, age, diagnosis, number of nivolu-
mab doses, AE, if the patient died, nivolumab start/end date
and reason for stopping treatment. AE were classified accord-
ing the prevalence described on the DS: very common
(>10%), common (1–10%), not common (0.1–1%), rare
(0.01–0.1%) and very rare (<0.01%).
Results A total of 48 patients were included, 77% were men
and median age was 63 years. The main diagnoses were
NSCLC (40%), followed by RC (29%), MC (21%) and HNC
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(10%). The median dose received was 7. If the number of
doses was calculated according to diagnosis, RC patients
received 11 doses, 9 for MC, 4 for LC and 4 for HNC. Dur-
ing the study period, 84.2% of LC patients, 60% of HNC,
20% of MC and 50% of RC died.
Regarding AE, very common (>10%) ones were an

increase in lactate dehydrogenase (25%), hypothyroidism
(14.6%), eruption (10.4%) and increases in gamma-glutamyl
transferase and glutamic-oxaloacetic transaminase (10.4%). The
remaining AE were classified as common according its fre-
quency (1–10%): pneumonitis (6.3%), nephritis (4.2%), hepati-
tis (4.2%), increase in alkaline phosphatase (6.3%), diarrhoea
(2.1%), colitis (2.1%), liver failure (2.1%) and arthritis
(2.1%). Comparing AE frequency obtained with those
reported on the DS, we found that the prevalence of hypo-
thyroidism, colitis, hepatitis, nephritis and arthritis was higher
in routine clinical practice than expected.
We found that 77% of patients interrupted nivolumab due

to progression of disease (78.4%), AE (16.2%) or ending
treatment (5.4%).
Conclusion and relevance Relevant AE that occurred during
the study period were hypothyroidism, pneumonitis, hepatitis,
nephritis and colitis. Their prevalence was higher than
expected and they caused interruption of treatment. The
increased prevalence of AE in routine clinical practice high-
lights the need for strict monitoring of analytical parameters
to detect AE as early as possible.
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Background and importance Treatment goals for advanced or
metastatic breast cancer include not only delaying the progres-
sion of disease and extending survival, but also maintaining or
improving quality of life for the patient. CDK4/6 inhibitors,
such as ribociclib, in combination with hormonal therapy, is a
new standard firstline and secondline treatment for women
with advanced or metastatic hormone receptor positive (HR+/
HER2-) breast cancer. The starting dose is 600 mg/day for 3
weeks followed by 1 week off, combined with hormonal ther-
apy, aromatase inhibitor and/or luteinising hormone releasing
hormone agonists. Management of severe adverse drug reac-
tions (ADRs) may require temporary dose interruptions, dose
reductions or discontinuations of treatment.
Aim and objectives To assess the safety of ribociclib and ana-
lyse the ADRs and severe toxicity that cause dose reductions,
dose interruptions and permanent discontinuations.
Material and methods A retrospective observational study was
conducted in a tertiary hospital. We analysed the safety of
ribociclib by reviewing medical and pharmaceutical records of
all patients treated with ribociclib from January 2018 until
September 2019. Collected data were age, ECOG, cancer
stage, metastatic location, treatment line and dose reduction/
interruption. ADRs were collected for the safety profile
assessment.

Results Forty-two patients were included, median age 58 years
(range 40–72). ECOG at the beginning of the treatment was
0 in 67% (28) of patients, 1 in 31% (13) and 2 in 2% (1). A
total of 98% of patients were in stage IV disease and the
main metastatic location was bone (76%). Ribociclib combined
with hormonal therapy was prescribed as firstline treatment in
79% (33) of patients. One of two patients suffered first dose
reduction (400 mg/day) by adverse events due to ribociclib
and one of 10 suffered second dose reduction (200 mg/day).
The most common ADR grade 3 (severe) was neutropenia
(n=11), followed by skin and subcutaneous tissue disorders
such as rash, pruritus and erythema (n=5), and gastrointestinal
disorders (n=3) that caused delays and dose reduction. There
were no permanent discontinuations due to toxicity.
Conclusion and relevance In spite of the manageable safety
profile of ribociclib by dose modifications and delays in
cycles, it was necessary for close monitoring of side effects
and toxicity due to interpatient variability, to find the optimal
dose for each patient.
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Background and importance The development and commercial-
isation of oral antineoplastic agents (OAAs) to treat cancer has
increased significantly in recent years. Drug interactions are
the most frequent drug related problems with regard to these
drugs.
Aim and objectives To analyse the potential drug interactions
(PDIs) of OAAs with concurrent medication.
Material and methods A cross sectional observational study
was carried out in outpatients who started treatment with
OAAs between December 2015 and May 2019. PDIs were
analysed using the Lexicomp and the database About Herbs
of the Memorial Sloan Kettering Cancer Centre. PDIs were
classified according to severity (major, moderate, minor),
risk (X, D, C) and reliability (excellent, good, fair, poor)
ratings and mechanism (pharmacokinetics and
pharmacodynamics).
Results A total of 881 patients were included (56.2% men)
with a median (range) age of 67.8 years (22.5–94.4). The
most frequent types of tumours were prostate cancer (16.8%),
multiple myeloma (13.6%), hepatocellular carcinoma (13.3%),
breast cancer (11.5%), renal carcinoma (n=90; 10.2%) and
non-small cell lung cancer (9.9%). Thirty-seven different OAAs
were assessed. A total of 860 PDIs were identified. The tar-
geted OAAs involved in more PDIs were: enzalutamide
(PDI=231, PDI/patient=2.8), thalidomide (PDI=91, PDI/
patient=2.7), everolimus (PDI=77, PDI/patient=1.0), imatinib
(PDI=75, PDI/patient=1.8) and sorafenib (PDI=68, PDI/
patient=0.6). The most frequent severity and risk ratings were
major (55.3%) and C (42.8%), respectively. In total, 61.7% of
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the PDIs had a pharmacokinetic mechanism. The most fre-
quent enzymatic systems involved in those interactions were:
CYP3A4 (71.8%), CYP2C19 (10.8%), CYP2D6 (7.6%) and
CYP1A2 (2.8%). The type of PDIs with higher severity and
risk ratings were decrease in OAA absorption (80.0% major
severity and 41.3% X risk) and induction of concurrent medi-
cation metabolism (87.1% major severity and 29.0% X risk)
(p<0.001). The induction of concurrent medication metabo-
lism was the PDI with the higher reliability (73.3% good reli-
ability) (p<0.001).
Conclusion and relevance Half of the patients treated with tar-
geted OAAs presented at least one PDI with concurrent medi-
cines. More than half of PDIs had high risk and severity
ratings, and their main mechanism was pharmacokinetic.
Therefore, PDIs have an important impact on the management
of patients treated with OAAs.
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Background and importance Palbociclib is an oral selective
inhibitor of the cyclin dependent kinases CDK4 and CDK6
labelled for the treatment of adult patients with hormone
receptor (HR) positive, human epidermal growth factor
receptor 2 (HER2) negative advanced or metastatic breast
cancer. The most frequent adverse events (AEs) reported in
pivotal studies were neutropenia, leucopenia, anaemia, sto-
matitis, nausea, diarrhoea, alopecia, infections and fatigue.
Among these, the most common grade 3 or grade 4 AEs
were neutropenia, fatigue and infections. In the pivotal
studies, 34% of patients required a decrease in their palbo-
ciclib dose and 4% of patients required permanent discon-
tinuation. Currently, real life toxicity data on palbociclib are
still scarce.
Aim and objectives The aim of this study was to assess the
real world tolerability of palbociclib and to compare our
results with the safety outcomes of the pivotal studies.
Material and methods We collected real life toxicity data by
analysing computerised health records, internal databases and
pharmacovigilance reports, and subsequently we compared the
incidence of toxicity, dose modifications and permanent dis-
continuations due to AEs with data reported in the pivotal
studies.
Results In an oncological hospital, 199 patients were treated
with palbociclib, 149 in association with fulvestrant and 50
with letrozole. Palbociclib dose reduction occurred in 77/199
(38%) patients due to AEs, 14/199 (7%) requiring second
level of dose reduction. In total, 67/77 (87%) patients had
dose reductions due to haematological toxicity, mainly neutro-
penia, 15 of whom had other haematological toxicities. Over-
all, 10/199 (5%) patients had permanent discontinuation for
any toxicity, 7 due to non-haematological toxicity, mainly hep-
atic toxicity, epigastralgia and astenia.

Conclusion and relevance The incidence of haematologic and
non-haematological reactions, dose reductions and treatment
interruption due to toxicity in real world clinical practice
were comparable with the results obtained in the pivotal stud-
ies. Haematological toxicity, particularly neutropenia, was the
first cause of dose reduction, while non-haematological toxicity
was found to be the first cause of definitive treatment
interruption.

REFERENCES AND/OR ACKNOWLEDGEMENTS
No conflict of interest.

5PSQ-050 SUCCESSFUL DESENSITISATION IN A PATIENT WITH
DASATINIB HYPERSENSITIVITY

A Rodríguez Esquíroz*, J Polo García, L Ulacia Epelde, B Larrayoz Sola, D Tejada Marín,
P Aldave Cobos, R De La Riva Bohigas, G Pinilla Lebrero, I Ortega Belío, M Sarobe Carricas,
JJ Elizondo Armendáriz. Complejo Hospitalario De Navarra, Pharmacy, Pamplona, Spain

10.1136/ejhpharm-2020-eahpconf.367

Background and importance A 65-year-old woman with Phila-
delphia chromosome positive acute lymphoblastic leukaemia
was treated with dasatinib 140 mg daily. After the first dose,
the patient experienced anaphylactic shock presenting poor
general condition, nausea, rash, diarrhoea, severe hypotension,
anuria and angioedema. Dasanitib treatment was discontinued
and corticosteroid and fluid therapy were initiated. The allergy
was not confirmed by skin testing as the reaction was very
recent and it was considered essential to start a dasatinib
desensitisation protocol immediately.
Aim and objectives To report the successful oral desensitisation
protocol for dasatinib.
Material and methods The available literature was reviewed
and the following oral desensitisation protocol was designed
to reach the therapeutic daily dose of 140 mg. Day 1: a tab-
let of dasatinib 20 mg was crushed, dissolved and diluted in
water to prepare six solutions: 20 ng/mL (A), 200 ng/mL (B),
2 mg/mL (C), 20 mg/mL (D), 200 mg/mL (E) and 2 mg/mL
(F). It was administered as nine increasing dasatinib doses at
30 min intervals: 1 mL of solutions A–E followed by 1 mL, 2
mL, 3 mL and 4 mL of solution F. In the following days:
from tablets, consecutively each day, one of these increasing
doses was given 20 mg, 40 mg, 70 mg, 90 mg, 110 mg and
140 mg.
Results When the patient took the 90 mg dose she experienced
pruritic malar oedema, neck erythema and abdominal hives.
She was administered antihistamines and corticosteroids. The
protocol was restarted after 48 hours at the 70 mg dose, with
premedication. Some hours later, the patient experienced rash
in the upper left limb and facial oedema. The next day the
scheme was begun at 40 mg. It was followed by 70 mg, 90
mg (divided into two daily doses of 70 mg and 20 mg), 110
mg (divided into 70 mg and 40 mg) and reached 140 mg (70
mg twice a day). It has been well tolerated for 7 weeks.
Conclusion and relevance This was a successful dasatinib desen-
sitisation protocol. The use of a desensitisation protocol ena-
bles patients with hypersensitivity reactions to the drug to be
treated safely with the most convenient therapy.
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5PSQ-051 IMMUNE RELATED ADVERSE EVENTS IN CANCER
PATIENTS TREATED WITH CONTROL POINT
INHIBITORS
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Spain
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Background and importance Despite the clinical benefits of
therapy with control point inhibitors in several malignancies,
this inhibition is closely linked to a series of immune related
adverse events (irAEs). The early detection and management
of these is of vital importance.
Aim and objectives To identify and describe irAEs with pro-
grammed cell death protein 1 (PD-1) inhibitors and pro-
grammed death ligand 1 (PD-L1) inhibitors in clinical
practice.
Material and methods A retrospective, descriptive, observatio-
nal study was conducted in a 400 bed hospital in patients
treated with immunotherapy (IT) from 1 January 2016 to
30 October 2018. Variables were age, gender, type of
tumour, stage, IT, irAEs and grade, cycles until irAE appear-
ance, irAE treatment and IT suspension. The electronic med-
ical history was reviewed in OrionClinic and IT treatment
in Farmis-Oncofarm. The causality of irAEs was ascertained
on the basis of the European Society for Medical Oncology
(ESMO) algorithms. Statistical analysis was performed with
SPSS V.15.
Results A total of 127 patients were treated with an average
age of 65 years (range 36–88) and 75% were women: 76%
of patients had non-microcytic lung cancer, 7% head–neck,
6% bladder, 5% breast, 4% renal, 2% melanoma and color-
ectal cancer. In 67% of patients, stage IV tumours were
found, in 27% stage III, in 4% stage II and in 2% stage I.
Nivolumab was prescribed in 54% of patients, pembrolizu-
mab in 26%, atezolizumab in 13% and durvalumab in 7%.
Fifty-two irAEs were identified. The average number of
cycles until irAE appearance was 3.25 (range 1–57). The
main irAEs were cutaneous (37%), gastrointestinal (23%),
pneumonitis (14%) and endocrinological (8%); 64% grade I,
25% grade II, 12% grade III and no grade IV. Treatment
was given for 66% of irAEs: oral corticoids (52%), topical
corticoids (17%), antihistamines (12%) and hormone replace-
ment therapy (5%). IT was resumed in 83% of patients. By
the end of the study period, 31% of patients remained on
therapy. Non-continuity was due to progression (55%), irAEs
(10%) and other reasons (4%).
Conclusion and relevance The most frequent irAEs in patients
receiving IT were cutaneous and gastrointestinal, mostly transi-
tory and grades I–II. They were mostly resolved with cortico-
therapy and antihistamines. Management of irAEs was
presented on the basis of clinical experience; cooperation of
patients, caregivers and healthcare professionals is required to
watch over their safety to obtain the maximum efficacy with
the lowest irAEs possible.
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Background and importance Biosimilar drugs should have pro-
ven clinical efficacy comparable with the referring brand to
obtain authorisation from medicine regulatory agencies. Never-
theless, the effectiveness and safety of off-label uses are not
always proved.
Aim and objectives The endpoint of this study was to evaluate
the early effectiveness and safety of biosimilar rituximab com-
pared with the referring brand for an off-label use: glomerular
inflammatory renal disease.
Material and methods This was an observational retrospective
study in patients with glomerular inflammatory disease
treated with rituximab (1 g single dose or 1 g two doses).
Patients receiving rituximab for the first time between
March 2018 and March 2019 were included. Information
on patient demographics, underlying disease and associated
treatment was collected from the patient medical records.
Laboratory data including creatinine, proteinuria, leucocyte
and lymphocyte count were collected before (0–60 previous
days) and after (0–60 days after) administration of
rituximab.
Results Six patients (mean age 59 years (26–74); 50% women)
with baseline 6.52±2.00×109/L leucocyte count, 2.28
±1.10×109/L lymphocyte count, 1.63±1.04 mg/dL creatinine
and 6.84±3.36 g/24 hours proteinuria were treated with biosi-
milar rituximab. Thirteen patients (mean age 58 years (25–
81); 30% women) with baseline 9.80±4.62×109/L leucocyte
count, 1.92±1.13×109/L lymphocyte count, 1.61±0.85 mg/dL
creatinine and 5.81±4.55 g/24 hours proteinuria were treated
with brand rituximab. After rituximab administration, these
values were 6.13±1.94×109/L leucocyte count, 1.30
±0.59×109/L lymphocyte count, 1.16±1.19 mg/dL creatinine,
3.29±0.58 g/24 hours and proteinuria for the biosimilar
group, and 8.77±3.78×109/L leucocyte count, 1.67
±1.13×109/L lymphocyte count, 1.56±1.19 mg/dL creatinine
and 3.36±2.20 g/24 hours proteinuria for the brand group.
After rituximab administration, CD19+ lymphocytes become
negative in both groups (5/5 for the biosimilar group; 6/6 for
the brand group). There were two total remissions, one partial
remission and three non-responses with the biosimilar rituxi-
mab, and one total remission, five partial remissions and seven
non-responses with the brand rituximab. Biosimilar rituximab
was well tolerated in 6/6 patients and no infections developed.
Brand rituximab was well tolerated in 11/13 patients and 4/13
patients showed an infectious episode. No significant differen-
ces were observed for the treatment response between the
two groups.
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Conclusion and relevance Biosimilar rituximab showed an
effectiveness and safety profile similar to brand rituximab.
Nevertheless, the small sample limits the statistical power and
suggests a larger study is required to confirm these results,
which we are currently working on.

REFERENCES AND/OR ACKNOWLEDGEMENTS
No conflict of interest.

5PSQ-053 OFF-LABEL USE OF RITUXIMAB IN SYSTEMIC
AUTOIMMUNE DISEASES

A Vilariño Seijas*, A Morales Triadó, L Carabias Ané, G Cardona Peitx, E Valls Sánchez,
C Codina Jiménez, C Quiñones Ribas. Hospital Universitari Germans Trias I Pujol, Pharmacy,
Badalona, Spain

10.1136/ejhpharm-2020-eahpconf.370

Background and importance A large number of patients with
systemic autoimmune diseases (SAD) do not respond or
relapse to firstline therapies. Current guidelines recommend
the off-label use of rituximab for many severe refractory SAD
even though most of the available data rely on observational
studies and case reports
Aim and objectives The aim of this study was to analyse the
efficacy and safety of the off-label use of rituximab for
patients with severe refractory SAD in a tertiary hospital
Material and methods Off-label use of rituximab between Janu-
ary 2016 and December 2018 was reviewed. Clinical data
were collected retrospectively. Therapeutic response was eval-
uated after 12 months of rituximab initiation based on clinical
judgement: complete response was defined as no disease activ-
ity, partial response as a significant improvement (>50% of
initial disease activity) and no response if there was no
improvement or worsening of symptoms
Results A total of 52 applications were analysed. There were
28 men (54%) and 24 women (46%) with a mean age of
54.41 years (SD 15.31). The indications for rituximab
included systemic lupus erythematosus (SLE) (17.3%), glomer-
ulonephritis (15.4%), inflammatory myopathy (9.6%), cryoglo-
bulinaemia (7.7%), polyneuropathy (7.7%) and other SAD. As
for previous therapies, 42 patients (82.4%) received corticoste-
roids and 37 (71.2%) received at least one immunosuppressive
drug.
From all patients with an assessable treatment (n=47),

70.2% achieved an improvement in disease after 12 months:
34% (n=16) a complete response and 36% (n=17) a partial
response. The most favourable results were found in the treat-
ment of SLE, glomerulonephritis, cryoglobulinaemia, multiple
sclerosis and optic neuromyelitis in which >80% of patients
obtained a complete or partial response.
Adverse events were reported in 22 patients (42.3%): the

most frequent were infections (n=7) followed by infusion
related reactions (n=3). No serious or death related adverse
events were reported
Conclusion and relevance Rituximab had acceptable tolerance
and reduced disease activity in some severe refractory SAD.
Future controlled trials are needed to confirm the potential
use of rituximab in patients with SAD. In the meantime, it is
necessary to closely follow-up these patients.
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Background and importance The increasing awareness of drug
therapy safety and at the same time immense skills shortages
pose new challenges for hospital pharmacies. The number of
ready to use preparations has increased, especially in high risk
fields such as oncological and paediatric medicine. For immedi-
ate quality control, in accordance with the German and Euro-
pean Pharmacopoeia, there is a need for analytical methods
which (1) do not require large volumes for testing and (2) are
safe and fast in processing with accurate results. Pharmacolog
(Upsala, Sweden) promotes the UV/Vis spectrometer DrugLog
with these features.
Aim and objectives The aim of examining DrugLog was to test
the reliability and precision of the method as well as the
process for optimisation during quality control. As part of
this, sample extraction without further processing in terms of
everyday usability and safety, especially in the analysis of cyto-
static drugs, was examined.
Material and methods The drugs norepinephrine, midazolam,
atropine and cytarabine were tested during the first step.
Standard curves of each drug were created in the system.
Samples of ready to use preparations were analysed without
further processing with 0.5 mL sample volumes each in micro
UV single use cuvettes with a lid. For preparations of cytara-
bine cuvettes, Luer-Lock closures were used. The content as
well as the identity of drugs were determined simultaneous in
the instrument. The method of the DrugLog system was com-
pared with the established methods.
Results All tested substances were analysed reliable with the
new method. The cytostatic drug cytarabine was analysed
without cytotoxic contamination of staff or equipment. Meas-
urement of atropine was possible with the DrugLog system at
a minimum concentration of 0.05 mg/mL even with low UV
absorption. The total time required for the analyses was
reduced by 50–75% compared with the established UV-Vis
analysis, depending on the drug analysed.
Conclusion and relevance DrugLog simplified processing, pro-
vided maximum work safety when dealing with cytotoxic
drugs and provided stable results for the tested drugs. Each
drug required a separate calibration. For substances without
UV activity or very similar spectra, the methodology has limi-
tations. Future investigations are planned, in particular for
application in paediatric settings.
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5PSQ-055 FILGRASTIM IN EARLY STAGE BREAST CANCER:
DIFFERENCES BETWEEN TWO SMALL HOSPITALS
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Iturricha, 2I De La Maza Uriarte. 1Hospital Santos Reyes, Hospital Pharmacy, Aranda De
Duero Burgos, Spain; 2Hospital Santiago Apostol, Hospital Pharmacy, Miranda De Ebro
Burgos, Spain
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Aim and objectives To analyse the management of chemother-
apy associated neutropenia in early stage breast cancer patients
and compare differences in two small hospitals in the same
health area.
Material and methods A multicentre, retrospective, observational
study was conducted in patients with early stage breast cancer
who began treatment during 2018. Data collected were age,
tumour histology, hormone receptor status, human epidermal
growth factor receptor 2 (HER2) status, chemotherapy regimens,
neutropenia grade (common terminology criteria for adverse
events (CTCAE) V.5.0) and filgrastim use.
Results During 2018, 38 patients started treatment (hospital A
23 patients, hospital B 15 patients). Median age was 53.7
years (hospital A 52.3 years; hospital B 55.7 years). Fourteen
patients were hormone receptor positive, HER2 positive; 13
were hormone receptor positive, HER2 negative; 10 were tri-
ple negative; and only one was hormone receptor negative,
HER2 positive.
Twenty-three patients received adjuvant therapy (accounted

for 73.9% of hospital A) versus 15 neoadjuvant (60% of hos-
pital B). Chemotherapy regimens most used were adriamycin–
cyclophosphamide (AC) followed by weekly paclitaxel, adding
trastuzumab±pertuzumab in HER2 positive patients. In hospi-
tal A, the four patients >65 years received docetaxel plus
cyclophosphamide (TC) instead of AC. A triple negative
patient was treated with AC followed by carboplatin plus nab-
paclitaxel.
A total of 65.8% (hospital A 65.2%; hospital B 66.7%) of

patients experienced grade 2 neutropenia or higher. Grade 4
neutropenia appeared in 23.7% of cases (hospital A 21.7%;
hospital B 26.7%).
The use of filgrastim as prophylaxis was used in only one

patient in hospital A with no record of neutropenia. On the
other hand, hospital B had three patients who developed neu-
tropenia grade 3 or 4. Only 33.3% of the neutropenias were
treated in hospital A versus 60% in hospital B. No grade 2
was treated in hospital A, but all were treated in hospital B.
Patients treated with TC had no neutropenia > grade 2.
Conclusion and relevance The greatest differences were the
major use of neoadjuvant therapy and not using TC in hospi-
tal B. With a similar sample, significant variability existed in
the practice with respect to filgrastim administration. Appa-
rently, the widespread use of filgrastim in hospital B did not
reflect an improvement. It is necessary to stablish a protocol
in order to standardise filgrastim use and also administration
of TC in elderly patients.
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Background and importance Tofacitinib and baricitinib were
recently approved for rheumatoid arthritis (RA) treatment.
This was a breakthrough because of their oral administration
and new mechanism of action.
Aim and objectives To analyse tofacitinib and baricitinib treat-
ment for RA and adverse effects (AE) after starting treatment
in a second level hospital.
Material and methods A retrospective observational study was
conducted in all patients starting baricitinib and tofacitinib
treatment until September 2019. The collected variables were
sex, age, previous disease modifying antirheumatic drugs
(DMARD) and biological treatments, and AEs detected
(through review of electronic medical history).
Results Forty-seven patients were included (12.8% men;
mean age 57±12.6 years). Twenty-six (53.2%) received bari-
citinib. All patients had been previously treated with any
DMARD. Twenty-six (55.3%) patients had received any bio-
logic agent, and the average number of previous biological
treatments was 1.7. Twenty-four AEs were detected in 15
different patients (31.9%). Eight patients with baricitinib
(30.8%) presented any of the following AEs: upper respira-
tory tract infection (4), fatigue (2), changes in blood pres-
sure (2), skin and mucous lesions (2), oesophageal
candidiasis (1), headache (1), anxiety (1), arthralgia (1) and
hair loss (1). Six patients treated with tofacitinib (28.6%)
presented any AEs: headache (2), fatigue (2), respiratory
infection (1), herpes infection (1), joint swelling (1) changes
in blood pressure (1), pruritus (1), insomnia (1) and blurred
vision (1).
In two cases, baricitinib was suspended for no clinical

improvement, and in four cases for AEs (two for skin and
mucous lesions, one for hair loss and fatigue, and other for
fatigue). Tofacitinib was suspended for inefficacy in four cases
and one AE (insomnia), leading to a dose reduction in one
patient.
Conclusion and relevance The population that started RA
treatment with tofacitinib and baricitinib in our hospital were
mostly middle aged women with at least one previous treat-
ment with DMARD. More than half of the patients had
received some biologic previously. In spite of the limitations
of this study (probable underestimation of AEs because they
were not always recorded on the clinal history), tofacitinib
and baricitinib showed an acceptable profile of adverse reac-
tions, similar to those described on both technical data
sheets.
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5PSQ-057 ANALYSIS OF THE INCIDENCE OF HEPATOTOXICITY
ASSOCIATED WITH THE USE OF TOCILIZUMAB
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Rodriguez, J Garcia Cairos, J Gonzalez Garcia, GA Gonzalez De La Fuente, JA Morales
Barrios, S Garcia Gil, GJ Nazco Casariego. Complejo Hospitalario Universitario De Canarias,
Pharmacy, Santa Cruz De Tenerife, Spain
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Background and importance Prolonged treatment with tocilizu-
mab has been associated with cases of severe hepatotoxicity
with liver failure and hepatitis, characterised by elevated hep-
atic transaminases (GOT/AST and GPT/ALT).
Aim and objectives To analyse the incidence of elevation of
liver enzymes and the presence of severe liver damage in
patients treated with tocilizumab, in a third level hospital.
Material and methods A descriptive, observational, 10 year
study that included all patients treated with tocilizumab for
more than 6 months, from January 2009 to August 2019,
was carried out. Patients in whom the drug was used under
special conditions of use and those with abnormal transami-
nase values prior to the start of treatment were excluded. The
variables recorded were age, sex and duration of treatment.
Liver function values (GOT/AST and GPT/ALT) were analysed
every 4 weeks in the first 6 months of treatment and every
12 weeks after 6 months of treatment. Alterations in these
values were classified as mild (1–3×normal upper limit
(NAL)), moderate (3–5×NAL) and severe (>5×NAL). Data
were collected from a database in Excel format.
Results During the study, a total of 135 patients were treated,
84 intravenously and 51 subcutaneously. Fifty-six patients
were excluded from the study: 28 for receiving treatment for
<6 months, 19 for off-indication regimens and 9 for elevation
of liver enzymes prior to drug initiation. The study population
was 77 patients: 11.7% (n=9) men and 88.3% (n=68)
women; mean age was 55.13 years (12–83).
Mean duration of treatment was 40.44 months: 48.1%

(n=37) showed alterations in liver parameters during treat-
ment. In the first 6 months of treatment, 22.1% of patients
(n=17) showed an increase in levels (82.4% mild (n=14),
11.8% moderate (n=2) and 5.9% severe (n=1)). After 6
months of treatment, in 44.2% of cases (n=34) levels
increased (88.2% mild (n=30), 11.8% moderate (n=4)).
Conclusion and relevance Our study showed that the rate of
liver toxicity in patients treated with tocilizimumab was about
50%. Severe toxicity was identified in only one patient. These
results, as indicated by the European Medicines Agency, show
the need for liver function monitoring in patients treated with
tocilizumab.
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Background and importance Idiopathic pulmonary fibrosis
(IPF) is a rare disease characterised by scar tissue formation in

the lungs. The prevalence is higher in men (20/100 000) than
women (13/100 000). The average age at onset is 66 years.
Currently, nintedanib and pirfenidone are used to treat IPF.
They have an antifibrotic and anti-inflammatory activity, slow-
ing down the progression of the disease and are subjected to
additional monitoring. It is very important to report any sus-
pected adverse drug reaction (ADR) to better understand the
efficacy and safety profiles of both of these drugs.
Aim and objectives We analysed the ADRs reported in the
year 2018 for pirfenidone and nintedanib in our hospital.
Material and methods Suspected ADRs reported by patients
and sent to the national pharmacovigilance network (RNFV)
were analysed.
Results Eleven ADRs were recorded for each drug. Consider-
ing that the number of patients treated with pirfenidone was
19 and with nintedanib 25, the number of ADRs reported
appeared to be quite relevant. Pirfenidone ADR reports were:
5 (45.4%) skin disorders, such as dermatitis, erythema and
photosensitivity; 3 gastrointestinal disorders (27.2%), such as
diarrhoea, nausea, dysgeusia and inappetence; 2 nervous sys-
tem (18.2%), with sleepiness and confusion; and in 1 case
(9%) there was an increase in levels of aspartate aminotrans-
ferase, with a probable onset of hepatic alteration.
The reports for nintedanib were 7 (63.6%) for the gastrointesti-
nal system, of which 4 consisted of diarrhoea, and the others
asthenia and nausea; and 4 (36.4%) related to toxic hepatitis,
of which 1 was reported as serious.
The pulmonologists, therefore, reduced the daily dose for

12 patients (54.5%); for 2 patients (9%) they changed therapy
from pirfenidone to nintedanib and for the remaining ones
they temporarily suspended treatment (36.4%).
Conclusion and relevance Initially IPF had been treated with
cortisone drugs, azathioprine and cyclophosphamide, while in
the past 10 years the development of novel more specific
medicines significantly prolonged life expectancy. Nevertheless,
it is essential to carry out continuous monitoring of drugs to
ensure that patients are treated as effectively and safely as
possible. The pharmacist plays a central role in this activity,
through direct interaction with patients during dispensing of
medicines.
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Background and importance Patient reported outcomes (PRO)
are increasingly used to evaluate effectiveness of treatments
for multiple sclerosis (MS) and they often include an evalua-
tion of health related quality of life (QoL). In 2017, the Ital-
ian Society of Clinical Pharmacy and Therapeutics (SIFaCT)
and the National Association of Hospital Pharmacy Students
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(ReNaSFO) established a joint action to update existing data
on QoL and its correlation with use of disease modifying
drugs in Italian patients. The results will be helpful as refer-
ence for future studies using PRO.
Aim and objectives The primary endpoint was QoL score in
MS patients. Secondary objectives included QoL correlation
with pharmacological therapy and clinical characteristics of
patients.
Material and methods We designed a multicentre, observatio-
nal, cross sectional study. Every patient had to complete a
questionnaire on QoL (MS-QoL54) and the pharmacist col-
lected the following data: sex, age, MS type, expanded disabil-
ity status scale (EDSS) and history of pharmacological
treatments. The study was approved by an ethic committee in
each centre and patients provided signed informed consent. As
MS-QoL54 scores were not normally distributed, we used
Spearman’s correlation test, ANOVA on ranks for multiple
comparisons and the Mann–Whitney test for simple
comparisons.
Results We enrolled 341 patients from 16 centres (median age
44.1 years; 68.9% women) with relapsing–remitting MS from
May 2018 to June 2019 (median 20 per centre). The compo-
site indexes of physical and mental well being were correlated
with each other (R=0.826; p<0.001) according to a direct
proportionality, and both had an inverse correlation with the
degree of EDSS disability (R=�0.511, p<0.001 and
R=0.344, p<0.001, respectively). Although there was no cor-
relation between QoL and route of administration of the
drug, we found significantly lower scores for patients treated
with teriflunomide compared with other oral drugs (54.24
points vs 67.64 for fingolimod and 78.25 for dimethyl-fuma-
rate; p=0.002).
Conclusion and relevance The study achieved primary and sec-
ondary endpoints and indicated a relevant decrease in QoL
related to physical health associated with teriflunomide, which
deserves further investigations. We also demonstrated that joint
action by a scientific society and a student association was a
valuable method to perform a no profit, multicentre, observa-
tional study in real practice.
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Background and importance Ustekinumab is a monoclonal
antibody that inhibits the bioactivity of IL-12 and IL-23 caus-
ing a decrease in inflammatory markers in Crohn’s disease
(CD), used in patients in whom conventional treatment or
anti-TNF is insufficient to control the disease or are
contraindicated.
Aim and objectives To evaluate the efficacy and safety of uste-
kinumab in patients diagnosed with CD in a real clinical
setting.

Material and methods This was a retrospective observational
study, in two regional hospitals, in patients with CD who
received an induction dose of ustekinumab between January
2018 and September 2019, inclusive. The data were obtained
from the PRISMA-APD outpatient care programme, and by
reviewing medical records in Diraya. To assess efficacy, the
Harvey–Bradshaw index (HBI) was considered, for which the
following variables were recorded: general condition of the
patient, abdominal pain, number of daily liquid bowel move-
ments, presence or absence of abdominal mass and other asso-
ciated symptoms. Remission of the disease was considered if
HBI was 1–6. Other clinical variables included were: age, sex,
previous treatments with anti-TNF, concomitant use with
immunomodulators and/or corticosteroids, need for intensifica-
tion and treatment interruption. To assess safety, adverse
effects associated with ustekinumab were considered.
Results Thirty-seven patients were included in the study: 21
women and 16 men. Median age was 45 years. With the
exception of three patients, all had received prior therapy
with one or more anti-TNF. Twenty of the patients had
received concomitant corticosteroid and immunosuppressive
medication. In 4 patients ustekinumab was withdrawn due to
lack of action but 29 patients presented with an HBI <6, of
whom 23 had an intensified pattern (90 mg every 8 weeks).
The only adverse reaction recorded was atypical erythema
nodosum in a patient.
Conclusion and relevance Ustekinumab seemed to have good
efficacy in CD with an intensified regimen, as the disease was
in remission (HBI 1–6 points) in most patients. Its safety pro-
file was optimum as only one patient experienced an adverse
reaction and withdrawal of the drug was not necessary.
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Hospital Povisa, Pharmacy, Vigo, Spain
Background and importance Alemtuzumab is a humanised
monoclonal antibody that selectively targets CD52, indicated
in adult patients with relapsing–remitting multiple sclerosis
(RRMS).
Aim and objectives To assess the effectiveness and safety of
alemtuzumab for RRMS in the clinical setting.
Material and methods A retrospective observational study of
all patients with RRMS treated with at least one course of
alemtuzumab from July 2016 to March 2019 was carried out.
The drug was administered by intravenous infusion on 5 con-
secutive days at baseline and on 3 consecutive days 12 months
later. All patients received prophylaxis with methylpredniso-
lone, antihistamines, antipyretics and acyclovir.
Alemtuzumab was started in adults with active disease,

defined by clinical or imaging features despite the use of
immunomodulating therapies, or having a fast and aggressive
course. The variables studied were sex, age, time from diagno-
sis, expanded disability status scale (EDSS), previous treatment,
number of cycles, adverse events (AE) and number of relapses
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post-treatment (NRPT). Data were collected from medical
records and the electronic prescription programme. Effective-
ness was evaluated in terms of NRPT with alemtuzumab.
Safety was assessed by reported treatment of AE.
Results Eleven patients, 63.6% women, mean age 38 (24–54)
years, were included. Median time from RRMS diagnosis was
10 (4–20) years and mean baseline EDSS was 3.5 (2–5.5).
Patients were previously treated with a median of 3 (2–4)

drugs: interferon beta-1a (IFNb-1a) intramuscularly (45.5%),
IFNb-1a subcutaneously (27.3%), glatiramer acetate (27.3%),
natalizumab (90.9%), fingolimod (27.3%) and dimethyl fuma-
rate (18.2%). Seven patients completed two courses of alemtu-
zumab, and the second course is pending in three patients.
One administration was suspended due to an infusion related
reaction (IRR), requiring intensive care. The mean relapse rate
was 0.36 (0–2). All patients experienced IRRs: lymphopenia
(63.6%) and skin disorders (72.7%). Most were mild and lim-
ited in time, except for one patient with skin rash, pruritus
and oedema, requiring discontinuation of treatment. Other AE
were urinary tract infection (18.2%) and herpes zoster infec-
tions (9.1%).
Conclusion and relevance According to our results, alemtuzu-
mab was effective in clinical practice due to a low relapse
rate. However, further studies with a larger number of
patients are needed to confirm these results. IRRs were fre-
quent. Nevertheless, AE were mild and well tolerated.
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Background and importance Adalimumab is an antitumour
necrosis factor-a (anti-TNF) agent indicated in ulcerative colitis
(UC) and Crohn’s disease (CD). Primary non-response to anti-
TNF has been suggested as predictive of poor response to re-
treatment with another anti-TNF.
Aim and objectives To assess the effectiveness of adalimumab
as the second anti-TNF agent administered, evaluating the
influence of response to the first anti-TNF agent.
Material and methods A descriptive retrospective study to July
2019 was conducted. All patients with inflammatory bowel
diseases (IBD) treated with adalimumab as the second anti-
TNF agent were selected. Variables collected were age, gender,
diagnosis, previous anti-TNF therapy, reason for switch,
response to anti-TNF, therapy duration and Mayo clinic score
(MCS). Effectiveness was measured by MCS at 12, 36 and 60
months. Clinical remission (R) was MCS £2 points, clinical
response (CR) was a decrease from baseline in MCS �3
points and lack of response (LOR) was none of the above.
Patients with LOR and treatment suspension in 1 week were
considered as LOR in the following weeks. Influence of
response to the first anti-TNF agent was evaluated using the
relationship between types of response to the first and second
treatments. Primary non-response to anti-TNF was defined as
LOR after induction of anti-TNF treatment: before week 10

for infliximab and before week 4 for adalimumab. Secondary
non-response to anti-TNF treatment was considered as LOR
after induction therapy.
Results Fifty-eight patients were included: 39.6% men and
60.4% women. Mean age was 41.6 (86–17) years. Diagnoses:
34.5% UC and 65.5% CD. All patients were pretreated with
infliximab (first anti-TNF). Switching to adalimumab was
caused by: 2 (3.4%) primary non-response, 45 (77.6%) secon-
dary non-response and 11 (19%) intolerance. Mean adalimu-
mab treatment duration was 29.7 (1–120) months. MCS at 12
months: 43.9% R, 19.3% CR and 36.8% LOR. MCS at 36
months: 29% R, 7.9% CR and 63.1% LOR. MCS at 60
months: 22.9% R, 2.8% CR and 74.3% LOR. One patient
with primary non-response to infliximab (1/2, 50%) presented
primary non-response to adalimumab; and another with secon-
dary non-response to infliximab (1/45, 2.2%) had primary
non-response to adalimumab.
Conclusion and relevance Adalimumab showed long term effec-
tiveness in IBD patients pretreated with another anti-TNF,
maintaining >20% of patients in clinical remission at 60
months. Adalimumab’s primary non-response proportion was
lower in patients with secondary non-response to a first anti-
TNF than in those who had a primary non-response, but
studies with larger sample sizes are necessary.
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Background and importance Baricitinib is an orally available
inhibitor of Janus kinases that is used to treat moderate to
severe rheumatoid arthritis. In the literature, baricitinib seems
to be an alternative in dermatologic diseases as off-label treat-
ment. The baricitinib technical sheet describes that the most
frequent serious infections in clinical trials were herpes zoster
and cellulitis.
Aim and objectives To describe a severe case of cellulitis in a
patient with atopic dermatitis previously treated with
baricitinib.
Material and methods This was a descriptive, retrospective
clinical case. The data (diagnostic tests, therapy and clinical
course) were obtained by review of electronic medical records.
Results A 63-year-old man with hypertension and diabetes
mellitus was diagnosed with severe atopic dermatitis in 2017.
Previous treatments for atopic dermatitis were corticosteroids,
ciclosporin, methotrexate and apremilast, all suspended due to
lack of efficacy or adverse reactions. Treatment with baricitinib
was initiated after being processed by our hospital pharmacy
and authorised by the medical director, in May 2019.
Four months later, the patient was admitted to the trauma-

tology service for severe extensive cellulitis with associated
phascitis and pharmacological immunosuppression (lymphocyte
count in the first determination was 0.51×10×3/mL). Bariciti-
nib was suspended and empirical antibiotic therapy was started
with meropenem and linezolid. In addition, the patient
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underwent surgery twice for wound debridement and samples
were taken.
After 6 days of empirical treatment, microbiological culture

of exudate revealed Streptococcus pyogenes, and directed anti-
biotic therapy with penicillin and clindamycin was given. Skin
lesions improved progressively with the treatment and lympho-
cyte count was 1.12×10×3/mL. However, he had to undergo
plastic surgery for loss of granulated substance in the affected
tissue. Clindamycin was suspended after 7 days and penicillin
G after 14 days of treatment. One month later, a significant
improvement in cutaneous injuries caused by baricitinib was
observed, although he continued to need daily cures for
sequels.
Conclusion and relevance This adverse reaction was reported
to the pharmacovigilance centre and caused baricitinib
discontinuation.
Immunosuppression caused by baricitinib and probable sub-

sequent infections should be taken into account when starting
this treatment in susceptible patients.
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Background and importance Adalimumab is a human recombi-
nant monoclonal antibody that is increasingly used in clinical
practice for induction of remission in Crohn’s disease. It
reduces inflammation by binding with tumour necrosis factor
(TNFa) so that it cannot interact with its own receptors.
Crohn disease has a peak incidence in youth. Patient fertility
can be influenced depending on the stage of disease (active or
remission phase). There are insufficient data about how adali-
mumab impacts on fertility and its safety when administered
in pregnancy.
Aim and objectives This case report presents a serious adverse
reaction in a 33-year-old woman treated with adalimumab
during pregnancy.
Material and methods Data were extrapolated from computer-
ised medical records.
Results In 2009, the patient was diagnosed with Crohn ileitis,
which required ileocaecal resection (removal of 35 cm of
ileus, 7 cm of colon and the appendix). The morphological
finding was compatible with the anamnesis: active and stenos-
ing Crohn’s disease. Several drugs were prescribed: mesal-
amine, corticosteroids and azathioprine, although without
remission. In 2010, biological therapy with adalimumab was
introduced and was interrupted three times: once for preg-
nancy and twice for relief of symptoms, which then regressed.
The patient was in clinical, endoscopic and bio-humoral remis-
sion and had been receiving adalimumab since October 2018.
On the last follow-up, June 2019, the drug was interrupted:
the patient was pregnant and abnormalities were identified in
the morphological assessment.
On 12 June, a clinician reported an adverse drug event.

The morphological scan performed around the 21st week of
pregnancy showed a small ectasia of the fetus’s right ureter

with a slight increase in right kidney dimensions. At the first
scan, there were no problems identified with the fetus and so
the patient continued therapy with adalimumab. The biological
drug was interrupted on the 24th week of pregnancy. The
seriousness of the adverse reaction will be reassessed at the
next check-up.
Conclusion and relevance For adalimumab, as for other drugs,
limited clinical data are available for exposed pregnancies. A
toxicity study conducted in monkeys showed no indication of
maternal toxicity, embryotoxicity or teratogenicity. Pharmacovi-
gilance is essential in monitoring the safety of drugs in clinical
practice, especially in populations not included in clinical
trials.
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Background and importance Methotrexate is the standard
treatment for moderate–severe psoriasis. However, it is a very
aggressive treatment which has a high percentage of severe
adverse events, such as asthenia, gastrointestinal toxicity, hae-
matological toxicity and nephrotoxicity. This toxicity profile
varies from person to person. Various studies have reported
that these interindividual differences may be due to genetic
factors, such as single nucleotide polymorphisms (SNPs), which
are involved in methotrexate pharmacodynamics, metabolism
and mechanism of action.
Aim and objectives To determine the utility of ABCB1
C3435T and MTHFR 1298 as prognostic and predictive
markers in patients diagnosed with moderate–severe psoriasis
treated with methotrexate, and to evaluate the toxicity of
methotrexate treatment.
Material and methods A prospective cohort study was per-
formed. Data and DNA were obtained from saliva samples
of 64 patients residing in the province of Granada with
moderate–severe psoriasis who had been treated with
methotrexate. The genotypes were determined by Taqman
PCR real time.
Results Mean age of the patients was 46±14 years; 33 men
(33/64); 57 had psoriasis plaque (57/64), 56 located in the
trunk and extremities and 30 in the scalp and face, 17 had
psoriatic arthritis (29/64), 7 with diabetes mellitus (7/64),
there were 19 smokers (19/64), 16 occasional drinkers (16/64)
and 30 had a family history of psoriasis (30/64). Twenty-eight
patients were treated with oral administration of methotrexate
(28/64) and 44 for <12 months (44/64). Thirty patients were
high responders (30/64), 34 presented with gastrointestinal
toxicity (34/64), 25 hepatic toxicity (25/64) and 12 skin toxic-
ity (12/64).
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An association between nausea and alcoholism (p=0.06),
diarrhoea and diabetes mellitus (p=0.03), age (p=0.02) and
treatment duration (p=0.01) was found. Furthermore, a rela-
tionship between vomiting and female gender (p=0.016) and
smoking (p=0.017) was observed.
No significant association was found between toxicity and

the MTHFR 1298 and ABCB1 C3435T polymorphisms
examined.
Conclusion and relevance In conclusion, gastrointestinal toxicity
events were associated with alcoholism, diabetes mellitus, age,
treatment duration, female gender and smoking. No significant
association was found between toxicity and the SNPs
examined.
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THE CHECK THE MEDS APP
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Background and importance Elderly patients are fragile and
often polymedicated. These characteristics, added to an onco-
logic process, could generate an increased risk of adverse
effects of drugs.
Aim and objectives The aim of this study was to identify
potentially inappropriate medications (PIM) in oncological eld-
erly patients treated with oral chemotherapy dispensed at the
hospital pharmacy.
Material and methods This was a 6 week observational, cross
sectional study. PIM included inappropriate drugs in the eld-
erly population, clinically relevant interactions, opportunities
for de-prescription, duplicity, contraindications and other nec-
essary pharmacological dose adjustments. All outpatients
treated with active antineoplastic oral drugs provided by the
hospital pharmacy service during that period were included.
The inclusion criteria were: age >60 years and polypharmacy
with more than six drugs. Unified medication order (UMO)
was used to identify the patient‘s chronic medication. UMO
joins specialised and primary prescriptions into a single visual
screen for both attention levels. Check the Meds (V.3.6.0) is a
software programme that facilitates optimisation of drug ther-
apy, reviewing each treatment globally. It can also include
patient dependent variables. A combination of both tools,
UMO and Check-the-meds, was used to review completed
prescription orders. All variables are described as number
(percentage).
Results A total of 26 patients were analysed and 65.3% were
men. Mean age was 72.69 years (60–90). Most common
tumour location was colorectal (53.7%), prostate (19.23%)
and both breast and lung cancer (11.5%). The prevalence of
polypharmacy was 66.66% in those >60 years. The mean
number of medicines was 10.15 (6–16). A total of 264 pre-
scriptions were assessed. In 65% (172) some type of poten-
tially inappropriate drug was identified according to the
following distribution: 41.86% treatment duration, 33.14%
proposed de-prescriptions, 8.14% clinically significant interac-
tions and 16.86% related to out of range doses, duplicity or
contraindication.

In 12 patients (46%), 14 clinically relevant interactions
were identified. In 8 patients (57%), antineoplastic treatment
was involved. In 88% of cases this medicine was metamizol.
In the other relevant interactions, anti-inflammatory drugs
were responsible for 66%.
Conclusion and relevance Technological tools improved the
safety of pharmacotherapy in elderly oncological patients. It is
necessary to reconsider the usefulness of metamizol based on
its unfavourable safety profile, even more so as it is not avail-
able in Europe, apart from Spain.
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1F Pappalardo*, 2F Pieraccini, 1B Gavioli, 2F Carnaccini, 1L Fantini, 1L Rossi. 1Infermi
Hospital, Ausl Della Romagna, Rimini, Italy; 2GB Morgagni-L Pierantoni Hospital, Ausl Della
Romagna, Forlì, Italy

10.1136/ejhpharm-2020-eahpconf.384

Background and importance Idiopathic pulmonary fibrosis
(IPF) is a progressive and fatal form of fibrosing interstitial
pneumonia with a poor prognosis, characterised by a decline
in lung function, reduction in forced vital capacity (FVC), and
worsening of dyspnoea and quality of life. Pirfenidone and
nintedanib are the only two drugs with antifibrotic effects
approved for the treatment of IPF. They both block the recep-
tors of profibrotic growth factors, such as vascular endothelial
growth factor (VEGF), platelet derived growth factor (PDGF)
and fibroblast growth factor (FGF). Because of their critical
safety profile, many patients are forced to have dose reduc-
tions or treatment interruption to manage side effects such as
gastrointestinal disorders (diarrhoea, nausea and vomiting),
bleeding (epistaxis and contusions), liver enzyme elevation,
rash and photosensitivity.
Aim and objectives The aim of this study was to evaluate the
safety profile of pirfenidone and nintedanib in the real life
setting of the Emilia-Romagna region (RER), Italy.
Material and methods We examined all spontaneous adverse
drug reaction (ADR) reports for pirfenidone and ninteda-
nib entered into the National Pharmacovigilance Network
by RER healthcare professionals and patients from January
2016 to December 2018 and combined these records with
consumption data. We compared the ADR/DDDs ratio of
the two drugs and characterised the type and rate of
ADRs.
Results From January 2016 to December 2018, we found
22 ADR reports for pirfenidone and 19 for nintedanib,
with an ADR/DDDs ratio of 1.44 and 8.61, respectively.
The most frequent ADRs reported were photosensitivity
reactions (50%) for pirfenidone and gastrointestinal disor-
ders (53%) for nintedanib; the rate of hepatotoxicity was
similar between the two drugs (18% and 16%, respec-
tively). Three records (16%) about nintedanib concerned
lack of efficacy.
Conclusion and relevance Our results showed that nintedanib
had a worse safety profile than pirfenidone, even though the
reporting rate is higher in the first years of marketing and pir-
fenidone has been on the market for longer. The safety
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profile of the two drugs in a real life setting appeared similar
to that found in clinical trials, in terms of both incidence and
type of ADRs.
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Background and importance IL-17 mediated immunity is
essential for the protection of skin and mucous membranes
against fungal infections. Candida infections have been
reported in pivotal trials of antibody agents against IL-17,
such as ixekizumab. However, there is little evidence in real
world patients.
Aim and objectives To evaluate the incidence of candida infec-
tion in adults treated with ixekizumab.
Material and methods A retrospective observational study was
conducted in patients treated with ixekizumab from January
2017 to December 2018 in a third level hospital. Data col-
lected were demographics, indication, previous therapies, ixeki-
zumab treatment duration, amount of candidiasis risk factors
(>65 years, obesity, DM2), number of patients who developed
candidiasis and duration of treatment before developing candi-
diasis. Data were obtained from clinical charts and the elec-
tronic prescription programme.
Results During the study period, 45 patients were treated with
ixekizumab. Mean age was 48 years (range 19–73) and 34
were men. Thirty-three patients had a diagnosis of psoriasis
and 12 had a diagnosis of psoriatic arthritis: 32 patients had
previously received phototherapy, 40 topical treatment and 33
biologic therapy. The mean duration of treatment with ixeki-
zumab was 43 weeks (range 8–121 weeks).
Over half of the patients (23/45) presented risk factors: 21

were obese (body mass index >30), 4 were diabetic and 5
were aged >65 years. Three patients developed oral candidia-
sis after 29 weeks, 25 weeks and 43 weeks after starting ixe-
kizumab treatment. Two of them presented risk factors
associated with candida infections (one was 73 years old,
obese and diabetic; the other was 69 years old with no other
comorbidities). No patient was required to discontinue ixekizu-
mab treatment. All candidiasis episodes were resolved with
conventional antifungal treatment.
Conclusion and relevance Compared with the ixekizumab pivo-
tal trials (UNCOVER trials) the incidence of candida infection
was found to be slightly increased in real world patients
(3.3% vs 6.6%). Further studies are necessary for a more
comprehensive evaluation of the risk of candidiasis. Patients
undergoing such treatment should be monitored for fungal
infections and treated as necessary.
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5PSQ-069 CONCOMITANT PRESCRIPTION OF DRUGS FOR
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THE RISK OF FALLS
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Background and importance Fractures are the most common
injuries seen after a fall. Falls among the older population are
associated with a high morbidity and mortality. The aetiology
of falls is usually multifactorial and the use of several types of
drugs has been associated with an increased fall risk. As drugs
are a modifiable risk factor, periodic drug review and eventual
withdrawal of drug related falls could be a possible strategy
to prevent falls in older people.
Aim and objectives The aim of the study was to analyse the
proportion of patients who were treated for osteoporosis and
were taking, concomitantly, any drug that increased the risk of
falls.
Material and methods A retrospective observational study was
conducted in three primary care centres covering a population
of 97 722 people. Study population: patients with a prescrip-
tion of any drug for osteoporosis. Data collected were age,
gender, drugs for osteoporosis treatment and drugs that had a
medium or high fall risk.
Results A total of 1594 patients were treated with drugs for
osteoporosis: 91.5% were women, median age was 72.4 (SD
10.6) years. Drugs for osteoporosis prescribed were: alendro-
nate (62.7%), denosumab (15.5%), alendronic acid+colecalci-
iferol (6.2%), risedronate (6.2%), ibandronate (3.5%),
raloxifene (3.0%), teriparatide (1.8%), bazedoxifene (1.0%)
and etidronate (0.1%).
We found that 69.1% of patients had an active prescription

of a drug that increased the risk of falls: 38.5% of patients
had one drug concomitantly prescribed; 30.5% two; 17.9%
three; 8.7% four; and 4.4% five or more.
The most prescribed drugs related to falls were (expressed

as per cent of prescriptions): anxiolytics (N05B) (21.2%), anti-
depressants (N06A) (19.5%), high risk antihypertensives (beta-
blockers (C07A) (9.2%) and angiotensin convertor enzyme
inhibitors (C09A) (8.9%)), opioid analgesics (N02A) (8.3%),
medium risk antihypertensives (calcium antagonists (C08C)
(7.4%) and angiotensin II receptor antagonists (C09C)
(5.5%)), antihypertensives combined with diuretics (C09C,
C09B) (7.3%), hypnotics and sedatives (N05C) (5.4%) and
antiepileptics considered as high or medium risk (valproic
acid, carbamazepine, clonazepam, phenytoin, phenobarbital
and gabapentin) (3.7%).
Conclusion and relevance Concomitant prescription of drugs
for osteoporosis and drugs that increase the risk of falls is
common. Periodic drug review is required to reassess the
necessity of continuing drugs that contribute to the risk of
falls in patients treated for osteoporosis.
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Background and importance Operating rooms (OR) are an
area with a significant proportion of high risk, high alert med-
ications. A new law was passed in 2016 in Spain with the
objective of improving safety regarding drug identification in
the OR and describing the correct labelling of reconstituted
medication.
Aim and objectives The aim of this study was to describe the
actions developed to adapt our environment to the new legis-
lation and to analyse intravenous drug labelling in daily clini-
cal practice.
Material and methods A committee was created composed by
anaesthetists, surgeons, and nursing and pharmacy depart-
ments. Seven brainstorming sessions were carried out to
apply the new law to our OR in clinical practice. A trans-
versal observational study was conducted over 2 days in a
tertiary hospital in October 2019. Variables were collected
by nurses from reconstituted medication in bags and
syringes.
Results It was decided that the following variables should be
described in our drug labels and were consequently collected
for the study: patient identification (name and ID), drug, dose
or concentration, total volume and administration route. For
the syringes, we collected drug name and dose.
We decided that autofill ID patient labels and white labels

to identify drugs should be pre-printed before the operation.
In addition, pre-printed syringe labels were purchased comply-
ing with the colour code used in the international system.
The information was disseminated to the departments in Sep-
tember 2019.
The total number of bags analysed was 91, and 55

(60.4%) were correctly identified according to all standards:
66 (72.53%) with patient information, 88 (96.7%) with drug
identification, 81 (89%) with dose or concentration, 77
(84.6%) with total volume and 72 (79.1%) with administra-
tion route. The median total number of bags per patient was
2.7±0.8. The total number of syringes analysed was 113, and
60 (53.1%) were correctly identified: 93 (82.3%) with the
drug identification label and 60 (53.1%) with dose identifica-
tion. The median total number of syringes per patient was
2.5±1.
Conclusion and relevance Reconstituted medication labelling in
our OR adequately followed the standards but there is room
for improvement. New measures will be discussed in training
sessions on the importance of patient identification, adminis-
tration route and syringe doses, and new pre-printed syringe
labels will be purchased. A new study will be conducted in
November 2019.
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Background and importance Cannabis based therapies have
been used to treat epilepsy for millennia, but in the past few
years several studies have led to the marketing in Europe of a
drug based on cannabidiol with an indication for Lennox–Gas-
taut and Dravet syndrome, authorised in Italy on compassion-
ate use.
Aim and objectives The aim of this study was to describe an
adverse drug reaction (ADR) in a patient with Dravet syn-
drome treated with cannabidiol oral solution.
Material and methods Periodic reports required by the compas-
sionate use protocol and pharmacovigilance activity were used
to collect the data.
Results The patient fulfilled all eligibility criteria: female
patient born in January 2001, body weight 60 kg, diagnosed
with Dravet syndrome and inadequate seizure control with
standard therapy (valproic acid (VPA) 600 mg/day, clobazam
20 mg/day and stiripentol 2000 mg/day).
In January 2019, cannabidiol oral solution 100 mg/mL was

added to the therapy, after a favourable opinion by the ethics
committee and informed consent was obtained. The following
dosing schedule was used: 5 mg/kg/day for 7 days and 10
mg/kg/day for 7 days, and a maintenance dose of 15 mg/kg/
day.
In February 2019, an adverse reaction was reported:

increased hepatic enzymes AST 151U/L (0–40), ALT 45 U/L
(0–40), blood levels of VPA 115.2 mg/mL (50–100) and
decreased platelet count 126 × 103/mmc (150–400).
In March 2019, hepatic enzyme levels decreased (AST 78

U/L, ALT 24 U/L) but platelet count decreased further to
98×103/mmc (150–400) and blood levels of VPA increased
(129.7 mg/mL). The physician considered reducing the daily
dose of VPA to 10 mg/kg/day. In June 2019, platelet count
was 187×103/mmc (150–400) and VPA 101.8 mg/mL (50–
100). The Naranjo algorithm, with a result of 7, determined
the event related to cannabidiol/valproic acid as ‘probable’.
Conclusion and relevance The interaction between VPA and
CBD has already been reported in the literature with strong
evidence in favour of hepatocellular toxicity but there is no
evidence regarding the modification to platelet count. The
strict management of the drug was critical to minimise the
collateral effects. Cannabidiol therapy did not produce detect-
able effects on the management of seizures, but the therapy
was not suspended thanks to a detectable increase in the
patient‘s cognitive and social capacities.
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5PSQ-072 ADEQUACY OF ANTIDEPRESSANT MEDICATION IN
ELDERLY PATIENTS
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Background and importance Depression affects about 14–26% of
the elderly population. It is a frequent affective disorder and one
of the main reasons for medical consultation. Elderly patients usu-
ally have several comorbidities that make polypharmacy a com-
mon issue. In the light of the above information, it is especially
important that their antidepressant medication is adequate.
Aim and objectives To assess the adequacy of antidepressant treat-
ment and the medication related factors associated with poor
quality prescriptions in elderly patients diagnosed with depression.
Material and methods Elderly patients, defined as those aged
�70 years, diagnosed with depression in three primary care
centres, from March 2018 to May 2018, were included. Dem-
ographic data (age and gender) and the treatment prescribed
at the time of the study were collected from the electronic
clinical history. Patients with antidepressant therapy and those
without were analysed. Also, the adequacy of the prescrip-
tions, consulting different psychogeriatric guides and taking
into account the criteria repeated in two or more guides, and
the reasons for poor quality prescriptions were studied.
Results The study included 170 patients, mean age 77.3 (71–
92) years and 81.2% were women. A total of 130 (76.5%)
patients were treated and 150 antidepressant prescriptions
were analysed: 27 (20.8%) patients were inappropriately
treated and 27 (18.0%) prescriptions were inadequate. Forty
(23.5%) patients were not treated and 16 (40.0%) should
have been treated with antidepressant therapy. In total, 43
(25.3%) patients were not being adequately treated. The main
reasons for the inadequate prescriptions were: 3 (7.0%) over-
dosing, 1 (2.3%) underdosing, 6 (14.0%) incorrect duration,
17 (39.5%) incorrect indication, including lack of treatment,
and 16 (37.2%) adverse effects.
Conclusion and relevance About 25% of elderly patients with
depression had inadequate prescriptions so it is important to
choose an adequate treatment in order to reduce adverse
effects and improve efficacy, especially in the treatment of a
prevalent disease in a fragile population. Clinical pharmacists
have an important role in the detection of inadequate medica-
tion in this group of patients.
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Background and importance Apnoea of prematurity (AOP) is
an alteration of the regulation of breathing and is very

prevalent. The treatment of choice is caffeine but there is a
lot of variability in its dosage, often using doses higher than
recommended. Despite the wide safety range, pharmacokinetic
monitoring may be necessary in certain cases.
Aim and objectives The goal was to establish the usefulness of
saliva for monitoring serum caffeine levels non-invasively.
Material and methods This was a single centre, prospective,
observational study. Premature patients admitted to the neona-
tology service between December 2017 and August 2018
being treated with caffeine for AOP were sequentially included
on request for informed consent. Two paired samples of sal-
iva–blood were collected per patient, at pre-dose time, taking
advantage of routine blood withdrawals. Saliva was collected
with cellulose sponges (Eyetec) in Eppendorf tubes and blood
in dry tubes (Mini-collect). Salivary secretion stimulators were
not used. The samples were centrifuged immediately after
being collected and stored at �20°C. The determination was
made by micro-extraction in solid phase in tube coupled to
capillary liquid chromatography. We recorded date of birth,
gestational age (GA), sex, weight, caffeine treatment regimen,
renal function and concomitant drugs.
Results Forty-seven neonates were included, mean GA 27.8
(SD 2.36) weeks, birth weight 1.11±0.44 kg and 62% were
male sex. Mean corrected GA on the day of determination
was 31±2.7 weeks and weight was 1.85±0.45 kg. Administra-
tion was oral in 59% and intravenous in 41%. The mean
concentration of caffeine in saliva was 16.35±9.21 and in
serum 19.28±9.21 mg/mL. Serum and saliva concentrations
showed a strong correlation (Pearson’s correlation=0.83, figure
1), which was higher with oral administration (0.90 vs 0.73
intravenous). Predictive model of linear regression of blood
values was performed from saliva values. When comparing
weight, GA, sex, caffeine dose (mg/kg) and concomitant drugs,
no differences in correlation were observed through a multi-
variate analysis. No patient had kidney failure.
Conclusion and relevance Saliva determination is a reliable and
non-invasive method for monitoring caffeine levels in preterm
children with AOP. Correlation was higher when caffeine was
administered orally, probably due to greater clinical stability
when oral medication is administered.
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Abstract 5PSQ-073 Figure 1 Correlation between serum and saliva
(intravenous and oral) levels
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5PSQ-074 FAMPRIDINE RELATED ATRIAL FIBRILLATION: TWO
CASE REPORTS
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Background and importance Fampridine (4-aminopyridine) is a
drug whose indication is to improve gait in adult patients
with multiple sclerosis with walking disability (EDSS 4–7). It
is important to describe adverse effects that occur in certain
patients in order to prevent them in the future.
Aim and objectives To describe two cases of atrial fibrillation
in patients who were being treated with fampridine and its
possible relationship.
Material and methods This was a case evaluation of two
patients, aged 68 and 74 years, diagnosed with progressive
secondary multiple sclerosis, recently receiving treatment with
fampridine at a dose of 10 mg every 12 hours. Both patients
presented with arterial hypertension and took angiotensin con-
verting enzyme inhibitors. They were referred to the emer-
gency department after arrhythmic cardiorespiratory
auscultation and generalised weakness. The following constants
were measured to confirm the pathology: systolic arterial
blood pressure (SABP), diastolic blood pressure (DBP), temper-
ature (Ta), oxygen saturation (SaO) and heart rate (HR). In
addition, an ECG and a complete analysis were performed.
The degree of drug/adverse reaction causality was evaluated
using the Naranjo algorithm.
Results Both patients remained in the emergency area until the
results of the examination were obtained. The mean results of
the constant measurements were: SABP=140 mm Hg,
DBP=85 mm Hg, Ta=36°C, SaO=95% and HR=105 beats/
min. There were no signs of ischaemia and/or blockages on
the ECG in either of the cases, the haemogram was normal-
ised for age and biochemistry was not altered. Once the con-
stants within the range had been established, they were
discharged from hospital. In both cases, oral anticoagulants
(acenocumarol) were prescribed, and in one case digoxin (0.5
mg/day), with the consequent suspension of fampridine. Nar-
anjo’s algorithm established the causality relationship as ‘prob-
able’ (score of 5). The regional pharmacovigilance centre was
notified by yellow card.
Conclusion and relevance The fampridine data sheet describes
tachycardia as a rare adverse effect but does not describe
atrial fibrillation. In our patients, there was the previous exis-
tence of arterial hypertension. Therefore, we consider it
important to monitor hypertension and heart rate in patients
treated with this drug. The need to notify the pharmacovigi-
lance centre by means of the yellow sheet should also be
noted.
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Background and importance Fingolimod is an approved drug
for relapsing–remitting multiple sclerosis (RRMS). Oral treat-
ments allow better quality of life than injectable drugs but are
not harmless.
Aim and objectives To assess fingolimod safety in patients with
RRMS in clinical practice.
Material and methods A cross sectional, retrospective, observa-
tional study was conducted in a cohort of patients diagnosed
with RRMS from a referral hospital in this pathology. A ran-
dom sample was taken from the total number of treated
patients during 2016–2017. The following variables were col-
lected: demographics, and clinical and therapeutic variables
(treatment duration, adverse events (AE), and causes of treat-
ment discontinuation and dosing reduction by extension of
administration interval to 48 hours).
Results Fifty patients were included (mean age 41.6±9 years,
64% women) and mean duration of therapy was 3.4±2.5
years.
AE reported during treatment were: lymphopenia/leucopenia

90% (grade 4, 2%; grade 3, 58%; grade 2, 28%; and grade
1, 2%); ocular (2% maculopathy); cardiac (2% first degree
atrioventricular block during the first dose); gastrointestinal
(6%); dermatological (6%: 2% alopecia, 2% dermographism
and 2% skin rash); biochemical alterations (22% elevation of
transaminases, 10% hypercholesterolaemia and/or hypertrigly-
ceridaemia); infections (4% recurrent urinary infections); and
CNS (4% headaches/migraines).
Definitive interruption of therapy was performed in 10%

of patients. Causes were: maculopathy, dermographism, atrio-
ventricular block, elevated transaminase levels and oncological
lesion. In 4% of patients, temporary discontinuation of ther-
apy was carried out until resolution or improvement in AE
(2% grade 4 lymphopenia and 2% severe hypertransaminasae-
mia). In 24% of patients, an extension of the drug interval to
48 hours was performed to minimise drug exposure and to
reduce the intensity of AE (22% grade 3 lymphopenia and
2% hypertransaminasaemia).
Conclusion and relevance The most common undesirable effect
in our study population was lymphopenia/leucopenia, followed
by transient elevation in liver enzymes, as described in the
drug’s summary of product characteristics. The extension of
the drug interval to 48 hours is an efficient alternative in
those patients with good response to the drug but who
develop AE that may compromise the success of therapy. Pro-
spective studies with a larger sample size are needed to con-
firm these preliminary results.

REFERENCES AND/OR ACKNOWLEDGEMENTS
No conflict of interest.

5PSQ-076 PRESCRIPTION MEDICATION SHARING AMONG
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Background and importance Prescription medication sharing
(PMS) has been associated with numerous adverse health out-
comes.1 Despite the risks associated with this behaviour, very
little is known about prescription medication sharing.1
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Aim and objectives The aim of the study was to examine PMS
behaviours among adults living in the Kingdom of Saudi Ara-
bia (KSA).
Material and methods This was a cross sectional survey study.
The eligibility criteria were an ability to communicate in Ara-
bic or English and age �18 years. An online survey (Gas-
coyne’s questionnaire)1 was distributed during December 2018
to a convenient sample of 760 participants by the university
email network and social media via an internet link leading to
a web based survey platform in QuestionPro. Emails and
WhatsApp messages were sent by the researcher to her con-
tacts and professional colleagues working in different sectors
across KSA. They were encouraged to post the online survey
on relevant social media forums using their personal accounts
(ie, Twitter, Facebook, WhatsApp). Statistical Package for
Social Sciences (SPSS) 22 was used for data analysis. Ethics
approval was obtained from Imam Abdulrahman bin Faisal
University.
Results Twenty per cent of participants revealed they would
borrow a prescription medication and 32% would lend a pre-
scription medication. The prevalence of borrowing and lending
prescription medications were found to be 14% and 16% in
2018 (past year), respectively. Twenty per cent of participants
revealed that they had given a medication prescribed for one
child to another child in their care, and 75% reported having
leftover prescription medicine at home. The majority (90%)
had borrowed or lent on 1–3 occasions. A wide range of
medications were borrowed and lent, mainly between immedi-
ate family members. Different reasons have been identified for
medicine borrowing or lending behaviours, such running out
of medicines, having the same medical problem and being in
an emergency situation.
Conclusion and relevance The findings are consistent with the
literature which support the need for further research into the
development of successful approaches or interventions to
reduce medication sharing behaviour.1
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Background and importance Prescription medication sharing
(PMS) among patients and their family members and friends
is a common practice that can lead to serious health risks.1

However, very little research has investigated PMS from the
general public’s perspective.1

Aim and objectives The aim of the study was to examine the
general public’s attitudes towards, and experiences of, PMS in
Saudi Arabia.
Material and methods Qualitative interviews were carried out
using Beyene’s questionnaire1 in the Eastern Province of

Saudi Arabia, with 60 Saudi participants, selected via a snow-
ball sampling strategy. Researchers of this study recom-
mended potential participants from their relatives and
friends, who met the inclusion criteria, to take part in the
study. Those participants then recommended additional par-
ticipants who met the inclusion criteria for possible study
enrolment. Once referred, the researchers then contacted
potential participants to explain the study and assess their
interest and eligibility. Interviews were conducted either on
the telephone or face to face, at a mutually agreeable time
and place from November 2018 to April 2019. The eligibil-
ity criteria comprised the ability to communicate in Arabic
or English, age �18 years and taking a prescribed medica-
tion. Interviews were conducted as needed until data satura-
tion was achieved. Interviews were audio recorded,
transcribed verbatim and analysed thematically using NVivo
10 software. Ethics approval was obtained from Imam Abdul-
rahman bin Faisal University.
Results Sixty individuals took part in the interviews. The
majority of participants were women (75%) and aged 18–24
(48%) years. Five overarching themes were identified in this
study: types of shared medications, perceived advantages of
sharing medicines, negative experience of sharing medicines,
factors influencing medicine sharing practices and diverse
approaches used by participants to help them evaluate whether
the sharing was risky or not. An exploration of these over-
arching themes demonstrated many similarities in line with
evidence from the international literature, although some dif-
ferences were also identified which may appear to be specific
to the Saudi population.
Conclusion and relevance The findings of this study can be
used to inform the development of successful interventions to
reduce PMS behaviour.
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Background and importance Prescription medications can have
serious negative health outcomes when they are misused or
abused, such as when they are shared.1 Very little research has
investigated healthcare providers’ perceptions of prescription
medication sharing (PMS) among adults.1

Aim and objectives The aim of the study was to examine
healthcare providers’ (HCP) attitudes towards, and experiences
of, PMS among adults.
Material and methods Qualitative interviews were carried out
using Beyene’s questionnaire1 in the Eastern Province of Saudi
Arabia, with 31 HCPs, selected via snowball sampling.
Researchers of this study recommended potential participants
from their relatives and friends, who met the inclusion
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criteria, to take part in the study. Those participants were
then asked to refer to one or more colleagues for possible
study enrolment. Once referred, the researchers then contacted
potential participants to explain the study and assess their
interest and eligibility. Interviews were conducted either on
the telephone or face to face, at a mutually agreeable time
and place from May to September 2019. Participants were eli-
gible to take part if they were doctors, pharmacists or nurses,
able to communicate in Arabic or English, and were aged
�18 years. Interviews were conducted as needed until data
saturation was achieved. Interviews were audio recorded, tran-
scribed verbatim and analysed thematically using NVivo 10
software. Ethics approval was obtained from Imam Abdulrah-
man bin Faisal University.
Results Four overarching themes were identified in this study:
‘types of shared medications’ such as antibiotics, antihyperten-
sives, cardiovascular, diabetic and cholesterol medicines; ‘per-
ceived benefits of sharing medicines’ such as social support
and saving time and money; ‘negative experience of sharing
medicines’ such as personal and public health risks; ‘reasons
for medication sharing’ such as lack of access to healthcare
services or medicines, lack of medication knowledge, cost of
medication, forgetfulness, medication non-adherence and altru-
istic reasons. Cultural influence, excessive amount of medica-
tion supply and lack of information about safe disposal were
reasons that appeared to be specific to the Saudi culture.
Conclusion and relevance PMS was perceived as a behaviour
with positive and negative outcomes. Interventions should be
established to reduce PMS behaviour.
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Background and importance Very significant therapeutic advan-
ces have been made with regard to immunotherapy in the
treatment of metastatic melanoma. The use of monoclonal
antibodies, particularly pembrolizumab, has shown encouraging
results in terms of efficacy and survival in cancer patients, but
some patients develop adverse reactions that can sometimes be
fatal, or their management may require temporary or perma-
nent interruption of treatment.
Aim and objectives We report the case of a patient who had
immunological adverse reactions to pembrolizumab for meta-
static melanoma.
Material and methods A 59-year-old patient was managed for
lower limb melanoma in advanced locoregional evolutionary
pursuit classified as T3b N3 M0. The absence of a BRAF
mutation led to the introduction of immunotherapy with the

anti-PD1 antigen pembrolizumab. Two weeks after the second
injection, an initial and transient increase in tumour size with
the appearance of new small lesions was noticed, associated
with intense fatigue, taste alteration with loss of appetite and
constipation. After the third injection, a false progression of
the tumour was noticed, requiring discontinuation of treat-
ment. The patient was hospitalised for undernutrition with
sudden weight loss, asthenia and general deterioration. Biologi-
cal examinations revealed anaemia with severe undernutrition.
Fatigue and altered condition did not allow the patient to
undergo scheduled chemotherapy. The patient died within 3
months. The accountability study was carried out in accord-
ance with the French method.
Results In this case, pembrolizumab was implicated with an
imputability score of I5 B4, according to the French
method.
Conclusion and relevance New immunotherapy approaches are
characterised by a range of new toxicities that must be
known, not only by medical oncologists and by all those
involved in the management of oncology patients. Early detec-
tion of immunological toxicities and early application of avail-
able algorithms allow for complete resolution of symptoms in
the majority of cases. However, if these symptoms are
neglected, the development can lead to serious toxicities,
including death of the patient.
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Background and importance In our paediatric department, we
welcome low income populations, it is the mothers who take
care of the administration of oral treatments to their children.
Because of the high rate of illiteracy among these mothers,
this situation can lead to administration errors, particularly
when it comes to oral presentations with a liquid administra-
tion device.
Aim and objectives To study the dose preparation errors of
liquid oral forms by the mothers of hospitalised children.
Material and methods This prospective observational study
was conducted in our paediatric department, between March
and June 2019. During this period, interviews including a
questionnaire in dialectal Arabic on how to use the liquid
oral forms they administer to their children (administration
schedule, preservation and interchangeability of graduated
pipettes) were conducted. Subsequently, the preparation of
drug intake of the two most prescribed liquid oral
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presentations in the department was implemented: Amoxil
(amoxicillin, measuring spoon) and Azimax (azithromycin,
dose weight pipette).
Results A total of 77 mothers were included in the study.
More than 75% (n=58) showed poor understanding of the
intake method when we tried to have them repeat the dosing
and administration schedule compared with the medical pre-
scriptions they had. For 75.55% of the 45 mothers with a
prescription containing Amoxil, the oral suspension, once
reconstituted, was stored at room temperature when it
required refrigeration (2–8°C). The response for the preserva-
tion of the two drugs after opening the vials was until expira-
tion in 92.20% (n=71), while actually it is 7 days for Amoxil
and 5 days for Azimax. Seventy-two interviewees thought that
it was possible to exchange graduated pipettes. The Amoxil
and Azimax reconstitutions were incorrect in 66.66% (30/45)
and 81.25% (26/32) of cases, respectively, with the risk of
overdose for Azimax (15/26) and underdosage for Amoxil (19/
30). The preparation of the dose was incorrect in 60% of
cases when using the dosing spoon with Amoxil and in
84.37% of cases when using the dosing pipette with Azimax.
Conclusion and relevance This study highlights the significant
number of errors made by mothers during reconstitution and
preparation of drugs, which requires the hospital pharmacist’s
involvement in educating families on the use of liquid oral
forms.
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Background and importance Venous congestion in transplanted
or re-implanted tissues remains a common and challenging
complication in reconstructive surgery. Medicinal leeches have
been increasingly used for salvage of compromised pedicle
flaps and microvascular free tissue transfers. However, leech
therapy is associated with a number of risks, including signifi-
cant blood loss requiring transfusion and infections, as leeches
maintain a symbiotic relationship with Aeromonas species,
which are residents of their gut, in order to digest blood.
This bacterial species appears to be the commonest cause of
leech related infection and can result in extensive soft tissue
infection.1

Aim and objectives The aim of this study was to assess the
benefits–risks of leech therapy. Indeed, in the era of increasing
antibiotic resistance, leeches can be vectors of bacteria, har-
bouring resistance to major antibiotics. Thus we conducted a
retrospective study on all patients who received leech therapy
in our hospital, from 2010 to 2018.
Material and methods The purchase, maintenance and distribu-
tion of leeches in our hospital is centralised in the pharmacy
from which the data on the numbers of leeches delivered to
the clinical units, names of the patients and the number of
leeches used per patient were obtained. We also performed a
retrospective survey to assess the conditions of maintenance

and delivery of the leeches in the pharmacy and in the clinical
units that used the most leeches.
Results Over 8 years, 42 patients were treated with an average
of 34 leeches (5–126) over 2.5 days (1–12). The mean age of
the patients was 48 years (34–93). There was a slight male
predominance. Leeches were most commonly used by the plas-
tic and reconstructive surgery unit. The success rate of leech
therapy was 71.4%. However, 57% of patients developed
anaemia, and 16.7% revealed A hydrophila infections. All iso-
lates were ticarcillin resistant, three were also fluoroquinolone
resistant with one involving an extended spectrum b-lactamase
producing one.
Conclusion and relevance In the era of increasing antibiotic
resistance and before use of medicinal leeches, prior screening
of resistance by a local pharmaceutical team seems logical and
necessary.
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Background and importance Drug–drug interactions (DDIs) are
common and can result in preventable harm. Clinical deci-
sion support systems (CDSS) embedded within electronic pre-
scribing software (eg DDI alerting tools) may improve
clinical decision making. Studies have shown that prescribers
override up to 96% of CDSS alerts and have questioned the
usefulness of alerting systems.
Aim and objectives The study’s objective was to evaluate the
characteristics and override rates of DDI alerts following a
recent implementation of a hospital wide electronic prescribing
systems incorporating a DDI CDSS which was set to flag
‘major contraindicated’ drug combinations only.
Material and methods A retrospective analysis of DDI alerts
generated by Cerner electronic prescribing software over a 6
week period in a haematology–oncology inpatient cohort was
completed. A parallel review of DDIs highlighted by clinical
pharmacists in the same patient cohort was undertaken and
the results were compared.
Results There were 310 electronic DDI alerts generated. Of
these, 58 alerts were redundant as they referred to duplicates
within the same prescribing episode (n=22) or were not trig-
gered by current medications (n=36). The remaining 252
alerts involved 38 individual medicines and 44 medication
pairs. Antiemetic medications accounted for over 50% of
alerts and QTc interval prolongation was the most frequently
alerted drug interaction adverse outcome. In 44 instances
(17%) either the original prescription or the interacting medi-
cine was changed by the prescriber following the DDI alert,
reflecting an override rate of 83% (n=208).
A total of 37 DDI alerts were flagged by clinical pharma-

cists in the study. There were 42 individual medicines and 37
medication pairs involved. In 5 instances (14%), a change was
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made following the DDI alert. Thirty-one (84%) of the alerts
flagged by clinical pharmacists did not trigger an electronic
DDI alert.
Conclusion and relevance The volume and pattern of flagged
DDIs varied between the electronic and pharmacist alerts.
Override rates were high but consistent with the reported lit-
erature. Findings suggest changes which could be made to
reduce the volume of redundant or irrelevant alerting.
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Background and importance In the case of non-centralised ster-
ilisation units, there is a lack of understanding of the effec-
tiveness of different steam sterilisation processes. In such
cases, the risk of failure is major. This may lead to the non-
sterility of treated medical devices which can affect patient
health.
Aim and objectives The aim of the study was to determine the
risks related to the steam sterilisation processes in non-central-
ised sterilisation units of our teaching hospital according to a
failure mode and effects analysis (FMEA) method.
Material and methods Healthcare professionals were recruited
to form a multidisciplinary study team. They proceeded to
build the process cartography and the cause–effect diagram.
Then, they were divided into small groups, and each one
worked on one step or field. By adopting brainstorming meet-
ings, the groups defined all related failure modes that could
occur, indicating causes and consequences. These failure modes
were classified based on the criticality index (CI) calculated
according to the following parameters: severity of the poten-
tial effect, detection probability and likelihood of occurrence.
Prioritisation was carried out by adopting the median and
mode values of CI as limits and pertinent corrective and pre-
ventive actions were then proposed.
Results A total of 135 failures modes were detected, accu-
mulating 17 790 points of criticality. CI values ranged from
36 to 288. The step of autoclaving exhibited the highest
median CI with value of 170, followed by the sterilisation
package step, with a median CI value of 147. The highest
CI was related to the failure mode ‘autoclave not qualified’
with a CI value of 288. Sixty-eight (67%) failure modes
were considered as critical, 39 (22%) as failure modes to
control and 28 (11%) as acceptable. After prioritisation,
three main action were defined: writing of the documentary
system, training of personnel and qualification of the
autoclaves.
Conclusion and relevance The applied FMEA method was use-
ful to prioritise actions in order to efficiently minimise risks
related to the steam sterilisation process. Training personnel
on steam sterilisation units strengthens their knowledge on
hazards and good practices, and is essential to guarantee the
safety of both personnel and patients.
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Background and importance The effectiveness of current anti-
retroviral treatments has prolonged the survival of HIV
patients, and with age, the prevalence of comorbidities
increases. The new clinical conditions of these patients may
cause potentially inappropriate prescriptions.
Aim and objectives The aim of this study was to identify
potentially inappropriate prescriptions in a HIV population
over 65 years of age and to verify differences between
physicians’ prescriptions and actual patient receipt of
medications.
Material and methods This was an observational study of eld-
erly HIV patients (�65 years) who collected antiretroviral
treatment (ART) at the pharmacy of a third level hospital
between June and November 2018. The electronic prescription
was checked against what the patient reported taking, to be
sure of the real treatment taken by the patient. The confirmed
treatments were evaluated with STOPP and LESS-CHRON
criteria.
Results Thirty patients met the inclusion criteria. Based on the
STOPP criteria, de-prescription of one medication was
detected in 63.3% of patients, and in 60.0% of patients with
the LESS-CHRON model. The most frequent type of drug
affected by both criteria were benzodiazepines, followed by
antidepressants in the case of STOPP and antiaggregants in
the case of LESS-CHRON. The total number of patients who
may be candidates for de-prescription by meeting the criteria
with one or the other method was 70%. The total number of
drugs prescribed was significantly associated (p=0.008) with
meeting de-prescription criteria. Discrepancies between physi-
cians` prescriptions and real patient takings were found in
23% of patients.
Conclusion and relevance There was a high prevalence of
meeting de-prescription criteria in elderly HIV patients and a
clear relationship between polypharmacy and de-prescription.
Benzodiazepines were the most frequent drugs meeting the
conditions of de-prescription. To obtain a complete record of
a patient‘s treatment, it is necessary to complement the elec-
tronic medical record with a suitable clinical interview. It is
important to periodically re-evaluate the need for treatment in
chronic patients, with special interest in high risk drugs in the
elderly.
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5PSQ-085 MEDICATION ERRORS AND PHARMACEUTICAL
INTERVENTIONS FOR DRUGS ADMINISTERED BY
FEEDING TUBE
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Background and importance Enteral nutrition (EN) through a
feeding tube is a frequent method of nutrition support in the
hospital environment. This method of delivering nutrition is
also commonly used for administering medications when
patients cannot swallow safely. An incorrect administration
may alter the efficacy and/or adverse effects of the drug, and
could even compromise patient safety.
Aim and objectives To detect potential medication errors in
patients receiving EN and drugs at the same time by enteral
feeding tube and to describe pharmaceutical interventions and
acceptance rate.
Material and methods A prospective study was conducted in a
tertiary level hospital between September and October 2019.
All prescriptions of drugs administered by enteral feeding tube
were assessed. Patient demographics, number of prescriptions
analysed and administration data (route, pharmaceutical form)
were collected. Pharmaceutical interventions were carried out
through the validation programme and by telephone. The
acceptance rate of the performed interventions was also
evaluated.
Results Forty-eight patients with an enteral feeding tube
were included, 27% were women and mean age was 61
years (range 32–85). A total of 174 prescriptions of drugs
administered by tube were assessed and 37 medication
errors were detected: 16.22% were drugs that cannot be
administered by tube and 83.78% were physical incompati-
bilities between drugs and EN. A total of 46 interventions
were performed. The interventions were: to avoid simulta-
neous administration of EN and medication (67.39%), to
change pharmaceutical form (4.35%), to change the route
(6.52%), to propose a therapeutic alternative due to incom-
patibility between the medication and the tube (13.04%)
and to advise about the correct administration of hazardous
drugs (8.70%). All of the interventions (100%) were
accepted by doctors and nurses.
Conclusion and relevance Successful drug delivery through
enteral feeding tubes requires careful selection and appropriate
administration of drug dosage forms. Pharmacists play an
important role in making recommendations about handling
medications and selecting the most suitable pharmaceutical
form to administer through an enteral tube. This leads to a
reduction in the risk of medication errors, improving the
effectiveness and safety of the treatment.
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Background and importance Sterility of parenteral nutrition
mixtures is verified by anaerobic and aerobic seeding of prep-
arations incubated for 5 days (BACTEC). In May 2019, an
aerobic sample was positive for BGN Pseudomonas putida on
a bag for adult parenteral nutrition (PN). The product batch
involved patients followed at home.
Aim and objectives The objective was to present the acute
management of this incident, the investigations carried out to
identify the origin of the contamination and the corrective
actions implemented.
Material and methods Acute incident management: (i) patient
identification, patient and physician information; (ii) substitu-
tion to ready to use PN; (iii) analyse samples of the day’s
production; (iv) inform the health services, department heads,
the regional health agency and the establishment’s manage-
ment; and (v) quarantine the laboratory and suspend sterile
preparation activities during investigations.
Investigations conducted in multidisciplinary collaboration

(pharmacists, biologists, hygienists, quality division, hospital
direction): (i) visit to the laboratory by the hospital hygiene
service; (ii) surface sampling, analysis of microbiological and
particulate monitoring over the last 30 days; and (iii) chronol-
ogy of the production day: analysis of the batch file and sur-
vey of the unit’s agents.
Results Twenty-two bags of adult NP were contaminated by
two environmental germs: Pseudomonas putida and microbac-
terium species. Three bags were partially administered over a
period of 17 hours: patients were asymptomatic. No paediat-
ric NP bags were contaminated.
The chronology of the incident and bacteriological investi-

gations made it possible to identify a single source of contami-
nation: the single channel automated compounding device
allowing the addition of lipids to the bags. However, it was
not possible to distinguish whether the origin came from a
sterile medical device or from a batch of contaminated lipids.
Conclusion and relevance This episode attests to the effective-
ness of bacteriological controls carried out on NP preparations
(BACTEC). A 24 hour release period for NP bags between
production and dispensing of PN bags and a pharmaceutical
operational on-call to manage this type of alert have been set
up. To satisfy the nutritional needs of newborns, we are
studying the development of an ultrafast sterility test of the
PN samples in order to release the preparations within 8
hours.
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Background and importance Since 2011, the French drug
agency has sponsored an expanded access programme to make
Malacef (artesunate) available for the treatment of severe
malaria. This drug has not yet been approved by European
and US pharmaceutical agencies, while it is available in China
and several African countries.
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Aim and objectives The aim of this study was to assess the
efficiency and real life safety of intravenous artesunate (IA)
for the treatment of severe malaria.
Material and methods We performed a retrospective, monocen-
tric, observational study. All patients who received IA from
January 2016 to September 2019 were included. Data were
collected from the pharmacy service computerised system,
patient records and nominative expanded access authorisation
forms. The primary endpoint was efficiency, assessed by the
microscopic negativation of the parasitaemia. The secondary
endpoint was safety, assessed by monitoring haemoglobin,
transaminases, blood platelets, kaliaemia and creatinaemia.
Results Sixty-nine patients were treated with IA in our hospi-
tal. Among all patients, 59 patients (86%) had not received
chemoprophylaxis. The average time between leaving the
infected zone and hospital admission was 11±7 days. Patients
received 3.1±0.7 doses of IA. Sixty-five patients presented at
least one criterion requiring the use of IA (the most common
was >4% hyperparasitaemia in 39 patients). Forty-six (67%)
patients had a microscopic negativation of their parasitaemia
after 3 days of treatment and 100% at day 7. Regarding tol-
erance, only 52% had a decrease in their haemoglobin level
of >2 g/L during the whole hospitalisation. Platelets and
transaminase values were normal (184–440 G/L and <35 UI/
L, respectively) after 7 days of treatment in 51 patients. Nine
patients displayed an abnormal kaliaemia (more than or less
than 3.4–4.5 mmol/L) for more than 1 day. Finally, only 4
patients exceeded the basal level for creatinaemia (45–84
mmol/l) for more than 1 day. Three adverse events (anaemia)
were reported to the pharmacovigilance centre, among which
none was severe.
Conclusion and relevance The IA treatment was effective and
well tolerated in all patients. These results seem to be in
favour of a broader and ease of use of IA.
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Background and importance Central venous catheters, peripher-
ally inserted central catheters, Port-a-cath and Midline are fun-
damental systems to manage acute and chronic treatments in
both inpatients and outpatients. Available dressings must pro-
vide a protective barrier, avoid the dislocation of these medi-
cal devices and be comfortable for the patient. Chlorhexidine
releasing polyurethane medications can prevent bacterial colo-
nisation and, consequently, the occurrence of infections.
Aim and objectives The objective of the study was to monitor
the introduction in some wards of a chlorhexidine releasing
dressing and collect data relating to its appropriate use and
exit site.
Material and methods Basing on the typology of the patients
and treatments, four pilot wards were chosen (intensive care
unit, dialysis, oncology and neurosurgery). After team building
meetings, an ad hoc form was introduced and provided to the

internal pharmacy service following every application/change
of a dressing. The form contained information on the
patient’s name and surname, age, diagnosis, type of catheter,
treatment, date of first application of the dressing, exit site
and reason for dressing substitution. The form was used to
fill an Excel database and sum up data using descriptive statis-
tical methods.
Results From October 2018 to June 2019, the dressing was
used in 126 patients (55% men, n=69): 53% (n=67) in the
intensive care unit, 37% (n=47) in oncology and 7% (n=9)
in dialysis. Thirteen patients with an exit site grade (G ) >0
were given the medication: 7 of these patients from dialysis
had a 1 £G £3 already present at the first application, and 4
in oncology and 2 in intensive care developed a G=1 that
lasted for a single application and then regressed to G=0.
The average number of days of application of the medication
was 6. Of the 290 chlorhexidine containing dressings provided
to the units, 27 were changed before day 7 (maximum time
in place), 67% (n=18) because of ‘self-removal of the pre-
vious dressing’, 30% (n=8) due to ‘dirty medication’ and
19% (n=5) because the dressing was ‘wet’.
Conclusion and relevance In 219 of 231 cases, at replacement
of the dressing, the exit site grade was G=0, suggesting that
this medication may have helped the preservation of skin
integrity. In dialysed and oncologic patients, the exit site grade
is more difficult to manage, probably due to the complexity
of the pathology and therapy.
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Background and importance Chimeric antigen receptor (CAR)
T cell therapy is being studied for the treatment of haemato-
logic malignancies. CARs are synthetic receptors that reveal
the specificity, purpose and metabolism of T cells. The first
step in making CAR-T cells is to insert a gene into the cell in
order to express a new antigen binding site on its surface and
to redirect the T cell to the new target. Since CAR-T is a per-
sonalised therapy, the medicine should be administered to the
patient for whom it was intended. For this reason, the clinical
pharmacist plays a key role in clinical surveillance, care coor-
dination and patient education.
Aim and objectives The aim of this work was to assess the
pharmacist as risk manager in a CAR-T multidisciplinary team
comprising professionals who take care of cancer patients.
Beyond the implementation of the hospital system, the phar-
macist is essential in the follow-up of patients after adminis-
tration because of the complexity of the side effects as well as
antidote management.
Material and methods Cytokine release syndrome (CRS) is one
of the most common side effects of CAR-T therapy, in which
there is a fast release of cytokines involved in the inflamma-
tory process. It seems that the onset of CRS is related to the
efficacy of the therapy, even though this side effect is
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extremely dangerous and on target. Pharmacists should man-
age CRS by ensuring the supply of tocilizumab, a monoclonal
antibody against interleukin 6 indicated as an antidote, or by
using situximab, off-label.
Results Currently, six patients are being treated with CAR-T
cell therapy and safety outcomes are ongoing. All have had
CRS reactions and received tocilizumab.
Conclusion and relevance Based on these results, the immediate
availability of antidote and timely treatment of CRS reactions
(mandatory activity for the pharmacist) is necessary to ensure
the therapeutic and safety benefits for patients. The study
shows the essential role of the pharmacist in covering the
risks of this type of therapy and in reducing the seriousness
of side effects in an innovative therapy such as CAR-T cells.
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Background and importance To improve the quality of its serv-
ices and the satisfaction of its customers, our hospital’s phar-
macy has experimented with a weekly pharmaceutical presence
in the operating room to collect and process pharmacy claims
and complaints, which may improve communication between
the pharmacy team and the operating room.
Aim and objectives To highlight the importance of a pharma-
ceutical presence at the care units through collection and
processing of complaints at a pilot service: the operating
room.
Material and methods To analyse the claims of the medical
and paramedical staff collected during the weekly pharmaceuti-
cal presence in the operating room over a period of 1 month,
and to assess measures undertaken for the treatment of these
claims.
Results During the study period, 58 complaints were collected:
69% related to medical devices and 31% to drugs. Data proc-
essing revealed the following findings: most of the complaints
concerned articles ordered but not yet delivered by suppliers
(15%), available articles with limited quantity (14%), unavail-
able articles for which no requests were made (14%), articles
that did not belong to our hospital nomenclature (12%),
articles available at the central pharmacy but not available at
the operating room pharmacy (10%) and articles for which
the annual forecast quantity was already consumed (10%).
Measures taken by the pharmacy team: relaunch suppliers for
articles already ordered; increase endowments (within the lim-
its of availability); propose indication limitations for articles
with critical stock; ordering items whose annual forecast quan-
tity was not totally consumed; proposed alternatives for
articles that did not belong to our hospital nomenclature;

endowment of the operating room pharmacy by the articles
available at the central pharmacy and making special orders,
with limited quantities, for articles for which the annual fore-
cast quantity was already consumed.
Conclusion and relevance The pharmaceutical presence in the
staff of the operating room has helped to better understand
the needs of users in order to meet these needs within the
limits of what is possible. In fact, the involvement of the
pharmaceutical team in care units makes it possible to
improve customer satisfaction and to increase the overall qual-
ity of therapeutic care.
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Background and importance The aging of the population
implies a growing prevalence of chronic diseases and poly-
pharmacy as well as drug related problems (DRP). Elderly
patients have complex care needs that are difficult to carry
out in the emergency department (ED) which may entail an
increase in potentially inappropriate medications (PIM).
Aim and objectives To detect PIM in chronic complex patients
(CCP) and in patients with advanced chronic disease (ACD)
after a stay in the ED.
Material and methods A retrospective observational study was
conducted in November 2018 in an ED of a second level hos-
pital. Variables recorded were demographic data, cause of
admission, CCP/ACD and treatment before/after the stay in
the ED. STOPP-START criteria and the criteria of Chronicity
Prevention and Care Programme (PPAC) of the Department of
Health of Catalonia were used.
Results One hundred patients (50.9% men) were included
with a mean age of 80.6±11.3 years: 84.7% were CCP and
15.3% had ACD. The main reasons for admission to the ED
were acute bronchitis and low back pain. The average number
of drugs prescribed per patient was 9.6 (3–18).
In this study, 242 PIM were detected in 90 patients

(83.9% in CCP; 16.1% in ACD), an average of 2.7±1.4 per
patient. Three quarters of PIM were because of chronic treat-
ment. Sixty-three PIM were detected with the PPAC criteria,
the most prevalent was ‘09: benzodiazepines and other hyp-
notics for �6 months’; 51 were START criteria (the most fre-
quent being ‘SA 6: ACEI in well documented heart failure’)
and 128 STOPP criterial (the main criterion being ‘SD 5: Ben-
zodiazepines for �4 weeks’).
The PIM of 14 patients may have been related to the

cause of admission to the ED, in particular due to falls and
fractures. All had drug related falls prescribed in their chronic
treatment.

Abstracts

EJHP 2020;27(Suppl 1):A1–A232 A191



Conclusion and relevance The study population had a very
advanced age with a high degree of polypharmacy and a
high prevalence of PIM. The most frequent drugs involved
were nervous system drugs, specially the benzodiazepines.
The pharmacist’s contribution to review chronic treatment
and to detect PIM can improve the safety of patients in
the ED.
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Background and importance User interface design features,
such as screen layout, density of information, position of mes-
sages and use of colour, may affect the usability of electronic
prescribing (EP) systems, with usability problems previously
associated with medication errors.
Aim and objectives To explore users’ perspectives of the on-
screen design features of a commercially available EP system
and how these are perceived to affect patient safety.
Material and methods The study was conducted at a large
London teaching hospital during 2018–2019. Participants were
recruited via adverts on the intranet; all prescribers with expe-
rience using the EP system were eligible to participate. We
used a mixed qualitative approach. First, prescribers were
asked to conduct a prescribing task for a simulated patient
using a think aloud approach. Second, we conducted a semi-
structured interview with each participant to explore their
views in more detail, with a focus on patient safety. Interview
questions were developed based on the literature and then
piloted. Think aloud and interview transcripts were analysed
inductively using a thematic approach. Ethics approval was
obtained.
Results Ten participants took part (three registrars, three
foundation year 1 doctors, two foundation year 2 doctors
and two pharmacist prescribers). Key themes from the think
aloud and interview transcripts included: (1) EP design fea-
tures and process flow; (2) benefits of EP systems; and (3)
suggestions for improvement. For instance, design features
such as screen features and layout were discussed with
regards to impact on workflow, as well as ‘information over-
load’. Suggestions for improvement were made in relation to
embedding trust guidelines and making changes to system
design (eg, colour, fonts, customisation) to increase informa-
tion visibility and enhance overall attention. Lastly, a need
was expressed for better support for interacting with patients
while using the system, as well as making drug–drug interac-
tion alerts more targeted to support medication safety while
also avoiding alert fatigue.
Conclusion and relevance We identified specific interface design
factors that may improve the usability and/or safety of EP sys-
tems, which can be used to inform future experimental

research in this area. Limitations include the small sample
size; further work should include similar studies on other EP
systems.
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Background and importance User interface design can have a
significant impact on interactions with online systems. Eye
tracking is generally accepted as a useful method to study per-
formance in areas such as interpretation of medical imaging.
However, there is little evidence of its use to study user inter-
actions with electronic prescribing (EP) systems, an area in
which failure to see and act on key information is particularly
critical.
Aim and objectives To explore the feasibility of using eye
tracking to study EP users’ visual attention and behaviour,
with a focus on safe prescribing.
Material and methods The study took place at a London
teaching hospital from 2018 to 2019. Participants were
recruited via the organisation’s intranet. Any prescriber with
experience of the EP system was eligible to participate. We
used Tobii Pro X3-120 integrated screen monitor trackers in
a simulation setting. Participants were asked to complete a
prescribing task for a test patient, which included prescrib-
ing penicillin for a patient with a penicillin allergy. Data
collected included videos of the screen showing the partici-
pant’s scan paths. We segmented the data according to
when the user switched screens, and calculated percentage
of time spent looking in each of the four quadrants of the
screen for each. The study was approved as a service
evaluation.
Results Ten prescribers participated. Overall, the highest per-
centages of fixation points were at the top left and right cor-
ners of the screen, where information is provided on allergies
and patient information, respectively. However, each prescriber
initially prescribed a penicillin and was stopped only by a
pop-up alert. The highest number of fixation points was
observed during review of the prescription and final signature,
followed by review of the allergy alert and the search for
drug names and dosages.
Conclusion and relevance Eye tracking is a feasible method for
studying EP interactions. The findings will be used to plan a
larger evaluation, with the aims of understanding how screen
design can help or hinder patient safety, and how type and
positioning of decision support information influences the like-
lihood of it being acted on. Limitations include small sample
size; further work should also explore how gaze patterns may
differ between novices and experts.
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Background and importance Studies suggest that in the hospital
setting, prescribing errors are most common at admission,
largely due to challenges of medication reconciliation. Prob-
lems are also common following transfer from hospital into
the community and when attending outpatient appointments.
Many patients who take medications use patient held informa-
tion about medication (PHIMed) to improve transfer of medi-
cation related information across care settings. However, it is
not known how PHIMed is used in practice and the extent
to which PHIMed tools available meet the needs of patients
and healthcare professionals. Discussion with patients and
carers highlighted this as a priority for research.
Aim and objectives To identify how PHIMed is used in prac-
tice, barriers and facilitators to its use, and its role in support-
ing medication safety.
Material and methods We used a mixed methods design com-
prising two focus groups with patients and carers, 16 semi-
structured interviews with healthcare professionals, 60 semi-
structured interviews with PHIMed users, a quantitative fea-
tures analysis of PHIMed solutions available in the UK and
usability testing of four PHIMed tools. Participants were iden-
tified and recruited in Greater London in 2018, using adver-
tisements on social media, our professional networks and face
to face recruitment in outpatient clinics. Findings were trian-
gulated using thematic analysis using distributed cognition for
teamwork (DiCoT) models as sensitising concepts. NHS ethics
approval was obtained.
Results We found that PHIMed was viewed positively by
patients and carers using it and healthcare professionals. We
identified a wide range of mechanisms through PHIMed
improved medication safety, such as identification of potential
drug interactions. However, a key barrier to use was lack of
awareness by patients and carers that healthcare information
systems are often fragmented, which meant that they had not
identified a need for PHIMed. Different PHIMed tools met
different needs, with no ‘one size fits all’ solution. No tools
currently meet the core needs of all users.
Conclusion and relevance Healthcare professionals should raise
awareness among patients and carers of the potential safety
benefits of carrying and using PHIMed, encourage its use dur-
ing consultations and be able to signpost to some of the tools
and features available. PHIMed tool developers should modify
their tools in order to meet all core user requirements.
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Background and importance Pharmacological toxicity manage-
ment of tyrosine kinase inhibitor (TKI) use is important in the
setting of chronic use in chronic myeloid leukaemia (CML)
patients.
Aim and objectives The aim of this study was to describe TKI
toxicity in patients diagnosed with CML.
Material and methods This was a retrospective study of
patients with CML treated in our hospital with TKIs from
June 2010 to July 2019. We collected data on TKIs pre-
scribed, treatment line, toxicities (haematological (TH)/non-
haematological (NHT)) according to CTCAE V.5 and time of
occurrence, demographic data, Charlson index, Sokal index,
concomitant medication, molecular response and dose modifi-
cations/discontinuations.
Results A total of 37 patients (19/37 women, median age 59
years (33–89)) were included. The median Charlson index was
2 (0–8). The Sokal index at diagnosis (23/37) was: low (14),
medium (6) and high (3). Patients had a median of 4 (0–12)
drug prescriptions.
At the time of data analysis, the pattern of TKI prescrip-

tions was: imatinib (23/37), dasatinib (4/37) and nilotinib (3/
37) as firstline treatment; and imatinib (4/37), dasatinib (12/
37), nilotinib (4/37), bosutinib (2/37) and ponatinib (1/37) as
second or subsequent lines of treatment. When the data were
collected, 18 patients achieved a deep molecular response (12/
37 imatinib and 3/37 nilotinib).

Abstract 5PSQ-095 Table 1

Imatinib Dasatinib Nilotinib

Anaemia G1/G2 6 4 0

G3 2 1 0

Thrombocytopenia G1/G2 4 1 1

G3 0 1 0

Neutropenia G1/G2 0 2 0

G3 0 1 0

Abstract 5PSQ-095 Table 2

Imatinib Dasatinib Nilotinib Bosutinib Ponatinib

Diarrhoea G1/G2 10 3 1 1 1

G3 1 1 0 0 0

Oedema 9 5 0 0 0

Pleural effusion 0 4 0 0 0

Fatigue 10 6 0 2 1

Musculoskeletal

pain

6 0 2 0 0

Fever 12 5 2 1 0

Hypertension 1 0 0 0 0

Cephalea 4 0 0 0 0

Nausea/vomiting 13 2 0 2 0
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Median toxicity/patient was 3 (1–13), appearing in an aver-
age time of 18 months (28 days–8 years) and 10 months (8
days–7 years) for TH (23/122) and NHT (99/122), respec-
tively. Dose was reduced because of toxicity in 7/37 patients
and was discontinued in 14/37.
Conclusion and relevance The analysis has allowed the imple-
mentation of a specific proactive follow-up for each drug,
which means early recognition and management of the toxic-
ities associated with TKIs to optimise treatment efficacy and
safety, as well as patient quality of life.
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Background and importance Drug shortages are a critical chal-
lenge for the public health system, as highlighted by EAHP’s
position paper. They have a negative impact on quality and
efficiency of patient care.
Aim and objectives The aim of our study was the application
of a revised hazard vulnerability analysis (HVA) to assess which
therapeutic classes of drugs are at greatest risk of shortages.
Material and methods In September 2019, we analysed the
drugs present in our hospital therapeutic formulary and
checked which ones were included in the Italian Medicines
Agency shortages list: 43 drugs were found.
For each drug, we assigned a score using a revised HVA

which consists of three macro areas: probability that the
shortages will occur, magnitude factors which increase the risk
of shortage and mitigation factors which reduce it. For proba-
bility, a score from 0 to 2 was assigned based on previous
shortages.
Magnitude factors were relevance of active substance,

budget impact and percentage of patients treated. Mitigation
factors were therapeutic alternative, stock availability and
import of the drug. For each of these items a score from 0
to 3 was assigned. For magnitude factors, an increasing score
was assigned as severity grew. In contrast, for mitigation fac-
tors, an increasing score was assigned in relation to mitigation
reduction. The value of the risk was calculated by multiplying
the percentage of probability (p) and the percentage of
severity (S). According to the score obtained, three classes of
risk of shortages were assigned: low (<30%), medium (30–
60%) and high (>60%).
Results Of the 43 deficient drugs, 32/43 (74.4%) were at low
risk of shortages while 11/43 (25.6%) were at medium risk.
No drug was found to be at high risk of shortages (>60%):
2/11 were cardiovascular myocardiotrophs (fructose sodium
diphosphate); 3/11 were antiviral drugs (foscarnet, didanosine);
1/11 was an opioid analgesic (morphine); 2/11 were antimi-
crobial drugs (oxacillin sodium salt and piperacillin/tazobac-
tam); 1/11 was a pneumococcal vaccine; 1/11 was a
benzodiazepine anxiolytic (lorazepam); and 1/11 was an
anthelmintic (albendazole).

Conclusion and relevance Analysis of shortages is essential to
prevent the discontinuation of important therapies, such as
those involving antiviral and antimicrobial use, and implement
appropriate mitigation actions.
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Background and importance Excipients are essential to improve
the quality, stability, bioavailability and patient acceptability of
medicines. Most pharmaceutical excipients are recognised as
safe. However, there are potentially harmful excipients for
vulnerable group of patients, such as children younger than 4
years of age.
Aim and objectives We aimed to assess exposure to potentially
harmful excipients for children younger than 4 years and
determine if the amount exceeds the acceptable daily intake
(ADI) in these patients.
Material and methods A retrospective descriptive study was
conducted in neonates and children younger than 4 years of
age who received oral medicines during a period of 1 year.
According to the literature, propylparaben, propylene glycol,
sodium benzoate, sorbitol, ethanol and sulphites were consid-
ered as potentially harmful excipients (PHE) for paediatric
and neonatal patients. The estimated ADI of each excipient
was also established from the literature. The different oral
drugs and the total dose received was collected. The informa-
tion about the amount of studied excipients was not available
in the data sheet, so it was necessary for it to be provided by
the pharmaceuticals laboratories. Pharmaceutical composition,
vaccines and enteral diets were excluded.
Results A total of 609 patients who received 98 different
drugs were included. We found that 28.6% (28) of drugs con-
tained at least one excipient studied and 26% of patients
were exposed to PHE. We observed that 9 drugs included
had sorbitol, 8 had propylparaben, 7 sodium benzoate, 7 pro-
pylene glycol, 4 ethanol and 1 had sulphites.
The ADI was exceeded in 26 cases of the 158 patients that

had been exposed to PHE. According to these results, the
ADI of sodium benzoate was exceeded in 34.6% of patients,
sorbitol in 34.6%, sulphites in 11.5%, ethanol in 11.5% and
propylene glycol in 7.6%. Propylparaben ADI was not
exceeded in any case.
The ADI was exceeded in six drugs of the total products

analysed: calcium phosphate solution, potassium bicarbonate
tablets, rifampicin suspension, domperidone suspension, clona-
zepam and diazepam solution.
Conclusion and relevance The percentage of patients who
exceeded the ADI of the PHE was low, although the ADI
should not be exceeded in any case. Quantitative information
about excipients should be available to health professionals in
order to take into account excipient issues when selecting
medicines for this vulnerable group.
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5PSQ-098 ALLERGIES AND INTOLERANCES: AN OPPORTUNITY
FOR IMPROVEMENT

MD Ibáñez Zurriaga*, S Ruiz Garcia, E Ramírez Herraiz, A Garcia Peralo, I Cidoncha Muñoz,
A Calvo Garcia, B Ramos Martinez, M Perez Abanades, A Morell Baladron. Hu La Princesa,
Farmacia, Madrid, Spain
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Background and importance In 2014, the Institute of Safe
Medication Practice published a bulletin that showed the
importance of drug hypersensitivity reactions. Pharmacy serv-
ices could contribute to identify and avoid allergic reactions in
patients.
Aim and objectives To evaluate the allergies and intolerances
register system, the level of acceptance of pharmaceutical
interventions and to determinate the most frequent pharmaco-
logical groups that cause allergies.
Material and methods A prospective study was conducted of
allergies and intolerances registered in the medical history and
prescription programme in a cohort of inpatients during the
study period. Phase 1 (October 2018) was observational and
included a situation analysis, except for a safety intervention if
the patient was at risk. During phase 2 (November–December
2018), allergies/intolerances registered only in the medical his-
tory were identified and pharmacists informed the prescribers.
Results Phase 1 included 374 patients, 60 (16%) with some
allergy. In total, 71 allergies were described in the medical his-
tory but only 27% appeared in the prescription programme.
A drug with allergy known was prescribed in 4 patients.
Phase 2 included 1039 patients, 136 (13%) with allergies

and 32 (3%) with intolerances. Of 232 allergies and 41 intol-
erances described, only 37% and 7%, respectively, were regis-
tered in the prescription programme. Drugs with allergies or
intolerances prescribed were found in 7 and 3 patients,
respectively. After pharmacist interventions, only 23% were
approved and registered by the physician. Medical services
registered 31% of allergies versus 49% in the surgical services.
Anti-infectives and CNS drugs reached 66% of the total
allergies.
Conclusion and relevance Most interventions (77%) were not
accepted and not registered in the prescription programme.
Surgical services registered more allergies than medical serv-
ices. Drug administration was avoid in 11 patients with aller-
gies due to pharmacist intervention. Anti-infectives and CNS
drugs were the groups involved more frequently in allergies.
Promotion of the allergies/intolerances register is needed to
avoid erroneous administration in allergic patients.
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Background and importance The population aged �65 years
suffers multimorbidity associated with increasing use of poten-
tially inappropriate medications (PIM). MultiCare, a longitudi-
nal cohort study, collected data (eg, socioeconomic status,
morbidities, drugs and risk factors) on 3189 multimorbid, eld-
erly (65–85 years) patients in primary care in Germany.
Aim and objectives The aim was to compare three different
PIM lists and to show the effect of PIM use on cognitive
function in multimorbid elderly patients.
Material and methods Prescribed and over the counter drugs
were classified using PRISCUS, FORTA (fit for the aged) and
EU(7)-PIM lists. To measure cognitive function, patients per-
formed a letter digit substitution test. A mixed effect maxi-
mum likelihood regression was performed to calculate the
influence of PIM (all three lists separately) on the cognitive
function of patients.
Results Patients were treated with 936 PRISCUS PIM (mean
0.3±0.58 per patient), 2152 FORTA PIM (0.9±1.03) and
4311 EU(7)-PIM (1.4±1.29). The most common PRISCUS
PIM was amitriptyline (2.8%), the most common FORTA PIM
was phenprocoumon (13.8%) and the most common EU(7)-
PIM was omeprazole (14.0%). In patients who used seven
drugs or more, significantly more PIM according to all three
lists were detected. Older age (patients �80 years) was associ-
ated with increased use of PIM according to FORTA and
PRISCUS (p=0.0052, p=0.0001). The three lists rated PIM
differently, with an overall overlap of 6.6% and 18.2% (EU
(7)-PIM and FORTA PIM), 9.7% (EU(7)-PIM and PRISCUS
PIM) and 0.2% (FORTA and PRISCUS PIM) between two
lists. The increased use of PIM was significantly associated
with reduced cognitive function (all PIM lists p£0.0001). This
association was detected with a correlation coefficient of
�0.72 for PRISCUS PIM, �0.60 for FORTA PIM and �0.44
for EU(7)-PIM.
Conclusion and relevance Polypharmacy was identified as a risk
factor for the use of PIM. The connection of decreased cogni-
tive function and the use of PIM underlines the importance
of reducing the amount of PIM in multimorbid elderly
patients.
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Background and importance The main treatments for idio-
pathic pulmonary fibrosis are pirfenidone and nintedanib.
Although their efficacy is known, further studies are needed
to evaluate the safety and tolerability profiles (STPs) based on
real world data.
Aim and objectives The aim of this study was to evaluate the
STP of nintedanib and pirfenidone according to our hospital
data.

Abstracts

EJHP 2020;27(Suppl 1):A1–A232 A195



Material and methods We analysed 148 patients treated with
pirfenidone (72% men; 28% women) and 120 treated with
nintedanib (77% men; 23% women) from September 2016 to
September 2019. The average age of the patients treated with
pirfenidone and nintedanib was 72.7 and 74.4 years, respec-
tively. Drug tolerability was compared by a Student’s t test
considering the average number of days of treatment (DOT)
for patients who started the therapy since September 2016
(n=88 pirfenidone; n=120 nintedanib). The safety of the two
treatments was compared by analysing the adverse drug reac-
tions (ADRs) reported. ADRs were classified as: nausea/vomit-
ing (NV), diarrhoea, rash, weight loss (WL) and non-specific
gastrointestinal disturbance (nsGID). We also considered the
type of action taken (interruption, reduction of dosage) and
compared the frequencies using a c² test.
Results The Student’s t test showed no statistically significant
difference in the average DOT between the two treatments
(t=0.9803, df=206, p=0.3281). We detected 30 ADRs in 148
patients treated with pirfenidone (4 of which were severe) and
66 in 120 patients treated with nintedanib (1 severe). Ninteda-
nib showed a greater percentage of ADRs at the gastrointestinal
level (NV 18%, diarrhoea 42%, WL 23%, nsGID 39%) com-
pared with pirfenidone (NV 17%, diarrhoea 7%, WL 13%,
nsGID 20%). Pirfenidone instead showed a greater percentage
of rash (43%) compared with nintedanib (8%). The c² test car-
ried out on type of action taken showed a statistically signifi-
cant difference in the distribution of patients who suspended or
reduced the dosage for the two drugs (c² (96)=9.329,
p£0.0023, df=1). Nintedanib showed a higher percentage of
patients who reduced the dosage (70%) compared with pirfeni-
done (37%), probably due to the different dosage titrations.
The percentage of patients who suspended therapy was higher
for pirfenidone (63%) than for nintedanib (30%).
Conclusion and relevance Although the tolerability of the drugs
was comparable, nintedanib showed a higher incidence of
ADRs compared with pirfenidone but with a lower severity.
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Background and importance Several studies have estimated that
about 60% of patients present at least one potential drug–
drug interaction (DDI) at discharge. Considering that DDIs
are predictable, a review of DDIs conducted by pharmacists
and physicians would be ideal.
Aim and objectives The aim of this analysis was to measure
the frequency and nature of DDIs in a cardiovascular unit
and investigate whether any adverse events after discharge
could be associated with these DDIs.
Material and methods This was an observational retrospective
study involving patients discharged between December 2016

and December 2017. The discharge medication list within the
electronic medical record was used to determine the presence
of moderate or severe DDIs at discharge. To check if any
adverse events were associated with DDIs, we reviewed the
causes of each hospitalisation or access to the emergency
department (ED) within 3 months after discharge.
Results Among 2715 patients screened, 624 (23%) were
exposed to at least one potential DDI. A total of 1108 DDIs
were recorded, 834 (75.3%) were classified as moderate and
274 (24.7%) as severe. The median number of DDIs per
patient was 1.8 (range 1–11). The most frequent severe inter-
action was the combination of some selective serotonin reup-
take inhibitors and furosemide (38%). Among the most
frequent moderate interactions, we registered an association
between warfarin and acetylsalicylic acid (10.2%). Of the 624
patients with at least one DDI, follow-up data were available
for 593 (95.0%). Among them, 144 (24.3%) had at least one
adverse clinical event within 3 months after discharge. A total
of 212 events were recorded (hospitalisations=179; ED
attendance=33). For approximately 12% of these events, the
cause of hospitalisation or ED attendance was potentially asso-
ciated with a DDI.
Conclusion and relevance From this analysis it emerged that a
remarkable number of patients had been discharged with at
least one DDI and a considerable portion of the included
patients might have experienced an adverse event due to these
DDIs. The next step will be the involvement of a clinical
pharmacist within a multidisciplinary team to highlight to the
physician any potential DDIs before discharge and minimise
the occurrence of their related risk.
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Background and importance Biologic treatment optimisation
(BTO) consists of reducing the dose and/or increasing the
interval between doses in patients who have maintained their
therapeutic goal for at least 6 months. In 2013, our hospital
created a BTO protocol for chronic inflammatory arthropa-
thies, based on the consensus established between the Spanish
Rheumatology Society and the Hospital Pharmacy Society.
Aim and objectives To analyse the percentage development of
BTO for subcutaneous biologic therapy (SBT) in patients with
chronic inflammatory arthropathies, and to determine the
drugs involved after implementation of the protocol.
Material and methods This was an observational retrospective
study comparing patients with chronic inflammatory arthropa-
thies being treated with SBT and BTO in 2016 and 2019.
Optimisation was defined as any prescription with a lower
dose or a longer administration interval than usual. Variables
measured were number of patients being treated with SBT,
optimisation percentage (patients with optimised prescriptions/
patients treated) and optimisation percentage for each drug
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(optimised prescriptions of a drug/prescriptions of that drug).
Data were collected from the electronic prescription software.
Results In September 2016, 246 patients were treated with
SBT: 22% patients had their prescription optimised. Higher
percentages for optimisation were observed for tocilizumab,
adalimumab and etanercept (44%, 34% and 22%, respec-
tively). Golimumab, certolizumab and abatacept had lower per-
centages for optimisation (15%, 11% and 8%, respectively).
In September 2019, 337 patients were treated with SBT:

32% patients had their prescription optimised, 10% more
than in 2016. A higher percentage of optimisation was
observed for tocilizumab, etanercept and adalimumab (55%,
45% and 44%, respectively). Golimumab, certolizumab and
abatacept had a lower percentage of optimisation (32%, 27%
and 27%, respectively). Optimisation of secukinumab was very
limited (2016, 0%; 2019, 3%). No prescriptions for ustekinu-
mab or sarilumab were optimised.
Conclusion and relevance The rise in patients treated with SBT
for chronic inflammatory arthropathies has been accompanied
by a rise in the optimisation percentage over time, showing
how rheumatologists consider BTO effective and safe. This
strategy pursues the minimal effective dose with a consequent
reduction in adverse events and economic savings. Optimisa-
tion was performed mainly for drugs that have been commer-
cialised longer (adalimumab and etanercept) and drugs with a
frequent dosing interval (etanercept and tocilizumab). Future
comparisons will show if drugs with longer dosing intervals
could also be optimised.
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Background and importance Antifibrotics are an important
alternative for the treatment of idiopathic pulmonary fibrosis
(IPF) but long term follow-up studies of their effectiveness
and safety are required.
Aim and objectives To assess the safety and efficacy of pirfeni-
done and nintedanib in patients with IPF.
Material and methods A retrospective observational study was
conducted in all patients treated with pirfenidone and ninteda-
nib for >3 months. Variables collected were age, sex, forced
vital capacity (FVC) at baseline, at 6 and 12 months, and at
the end of treatment, duration of treatment, disease progres-
sion (absolute decline in%FVC >10%), exacerbations and
deaths due to IPF, hospitalisations due to respiratory causes
and adverse drug reactions (ADR).
Results Ninety-four patients were included, 57 received pirfe-
nidone and 37 nintedanib. Mean age was 67 years (79.8%
men). The mean baseline%FVC was 69.9% (SD 16.98) for
pirfenidone and 68.1% (SD 14.33) for nintedanib. Median
duration of pirfenidone and nintedanib treatment was 31.1
months (0.8–56.3) and 16.2 months (5.8–36.8), respectively.
Twenty-nine per cent of patients treated with pirfenidone had
exceeded 2 years of treatment (2.5–4.7 years) and%FVC was

stable at the present time compared with 18.9% in the ninte-
danib group. Of the patients treated with pirfenidone, 45.6%
discontinued (33.3% in the first year) due to ADR (17.5%),
disease progression (14.0%) or death (7.0% IPF related and
12.3% in total). For nintedanib, 62.2% discontinued (35.1%
in the first year) due to ADR (18.2%), disease progression
(21.6%) or death (5.4%, all IPF related). IPF related exacerba-
tions per year of treatment rate was 0.19 for pirfenidone and
0.47 for nintedanib; hospitalisations per year of treatment rate
was 0.21 for pirfenidone and 0.45 for nintedanib. The aver-
age ADR/patient was 1.0 for pirfenidone (19.2% ADR grade
2, 5.1% grade 3) and 0.97 for nintedanib (45% grade 2,
2.7% grade 3). The most frequent ADR in pirfenidone treated
patients were gastrointestinal (24.1%), asthenia (22.4%), cuta-
neous reactions (18.9%), cough (15.5%) and myalgia (8.6%);
for nintendanib, the most frequent ADR were gastrointestinal
(73.53%, mainly diarrhoea), liver enzyme alteration (11.8%)
and bleeding (8.8%).
Conclusion and relevance Both drugs had moderate efficacy
and high toxicity. Although it was not a comparative study,
pirfenidone showed better tolerance than nintedanib and
patients had longer courses of treatment with stable disease.
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Background and importance Pharmacovigilance (PV) is a public
health activity in which clinicians are legally and medically
involved. Notification of adverse drug reactions (ADRs) is
essential to ensure the safety of medications.
Aim and objectives To describe the ADRs notified to the
Regional Centre of Pharmacovigilance (RPC).
Material and methods A retrospective study was conducted
between January 1992 and December 2018. The hospital
pharmacist (HP) was responsible for data collection and notifi-
cation. PV started up in 1992 accompanied by a strong infor-
mation and communication campaign. Data were recorded and
analysed in Excel 2007: sex and age of patients, total number
of reported ADR notifications, detection method, severity and
outcome of the ADRs, medications involved and therapeutic
group (ATC classification).
Results During the 27 years of the study period, 1246 ADRs
were reported (annual average: 46±2.83): 53.6% of patients
were men and 54.2% were >65 years old while 10.6% were
<30 years old. Regarding the detection method, 59.7% came
from the minimum database set for hospital (MDS-H), 34.3%
by voluntary notification of health staff and the remaining
(6%) were detected by the HP during treatment validation.
Mild ADRs accounted for 16.8%, 45% were moderate and
the rest were severe. The outcome of the ADRs reported was
recovered without sequelae in 92.8% of cases; 14 patients
died (1.1%). A total of 1353 drugs were involved (median 42
per year (IQR 33–76.3)). The major therapeutic groups were
N (nervous system) with 20.2% and M (musculoskeletal sys-
tem) 19.6%, followed by C (cardiovascular system) 16.6% and
J (anti-infectives for systemic use) 15.6%.
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In 1992, 19 ADRs were notified, a value that progressively
increased over the years, reaching its highest in 2003 (84
ADRs). In 2004 it decreased to 46, remained constant (mean
35.7±9.7) and then declined to 31 in the last year.
Conclusion and relevance More than one-third of ADRs were
serious, but most patients recovered without sequelae. Most
notifications to the RPC come from the MDS-H, but a signifi-
cant number were detected by health staff and HP. In recent
years, reported ADRs has decreased, so the HP could be an
essential element to develop the pharmacovigilance pro-
gramme, which is key to improving the safety of medicines by
promoting relevant modifications in the technical data sheets
and issuing alerts from the Spanish Agency for Medicines and
Health Products.
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Background and importance Elderly people are polymedicated
due to their multiple comorbidities. The risks of polypharmacy
can be higher than the benefits. Some medicines, labelled
‘increasing risk of fall drugs’, such as benzodiazepines, antide-
pressants and antipsychotics, are among the major causes of
falls. Thus in order to prevent unnecessary falls and their con-
sequences, there is an urgent need to review patients’ thera-
peutic profiles and to adapt to the real needs of each patient.
The orthogeriatric hospital unit was created to provide multi-
disciplinary care to patients aged >65 years with a hip frac-
ture admitted to hospital.
Aim and objectives To review and optimise the therapeutic
profile of patients admitted to the orthogeriatric unit, during
hospital admission and follow-up appointments, to prevent the
recurrence of falls and fractures.
Material and methods An observational, retrospective, cohort
study was conducted in patients aged >65 years admitted to
the emergency service with a hip fracture, between the 1 Jan-
uary 2019 and 30 June 2019. These patients were admitted
to the orthogeriatric unit during hospitalisation and scheduled
for follow-up appointments. Their medication profile was
obtained via the digital medical record and the national plat-
form of healthcare. Descriptive statistics was used to summa-
rise the data.
Results A total of 162 patients met the criteria, 75% were
women (n=121) and median age was 84 years. The average
length of stay was 12.4 days. In 30% (n=48), inappropriate
medicines were considered the most likely cause of the fall.
During hospitalisation, 316 drugs were suspended and 516
were initiated. Of the 162 patients, 80 already attended fol-
low-up appointments with the general practitioner. From
these, 19% (n=15) restarted the inappropriate drugs that were
suspended.
Conclusion and relevance It is possible to conclude that the
majority of patients had inappropriate drugs in their

therapeutic profile. Although only 30% of the patients had
medicines as a precipitant factor for the fall, almost every
patient had one or more ‘increasing risk of fall drugs’. There-
fore, these drugs were discontinued to prevent new falls.
A considerable percentage of patients restarted the sus-

pended drugs. Consequently, there is a need to find a better
strategy to prevent this occurrence.
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Background and importance Hazardous drugs (HD) are those
that exhibit one or more of the following six characteristics in
humans or animals: carcinogenicity, teratogenicity or other
developmental toxicity, reproductive toxicity, organ toxicity at
low doses, genotoxicity, and structure and toxicity profiles of
new drugs that mimic existing drugs, determined hazardous by
the above criteria. Exposure to HD in the workplace could lead
to serious health risks, which increase with exposure frequency.
Therefore, it is crucial to limit exposure with appropriate
equipment.
Aim and objectives To identify HD used in a nursing home
and to analyse the use of appropriate self-protection measures
by nursing staff.
Material and methods A prospective, observational study was
performed in a nursing home over a 1 month period. Direct
observation was carried out about how nursing staff handled
HD. These drugs were identified through the medication sent
to the nursing home and were categorised according to refer-
ence documentation (NIOSH and INSST (group 1, 2 or 3).
Data collected were, for the nursing staff, age, sex, staff at
reproductive risk and use of personal protective equipment
(PPE) during HD handling. Use or not of hazardous drug
waste containment was also collected.
Results A total of 152 drugs were sent weekly to the nursing
home, of which 11 were HD: acenocoumarol, bicalutamide,
carbamazepine, clonazepam, spironolactone, lamivudine, parox-
etine, risperidone, tacrolimus, topiramate and valproic acid
(18% group 1, 36% group 2% and 46% group 3). Nursing
staff comprised 24 workers, 14 women (58.3%) and 10 men
(41.7%), with a median age 41 years. Personnel at reproduc-
tive risk were 10 (66.7%): 7 women and 3 men. All staff
used PPE insufficiently: they did not wear double gloves when
handling HD or goggles with side shields when splashing was
a possibility. Waste disposal was inadequate in 100% because
of containers used were incorrect.
Conclusion and relevance Mishandling of HD was widespread:
nursing staff did not use PPE as recommended by the admin-
istration guidelines for HD. There was no awareness of suit-
able waste disposal. Pharmaceutical interventions could
decrease the potential risk of occupational exposure.
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5PSQ-107 ACTIVE PHARMACOVIGILANCE AND DEDICATED
PHARMACIST: THE EXPERIENCE OF A TERRITORIAL
HEALTHCARE HOSPITAL
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2R Cursano. 1Universita Degli Studi Di Milano, Scienze Farmaceutiche-Scuola Di
Specializzazione in Farmacia Ospedaliera, Milano, Italy; 2Asst Melegnano Martesana,
Hospital Pharmacy, Vizzolo Predabissi, Italy
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Background and importance The main objectives of active
pharmacovigilance (FA) projects are to identify potential warn-
ing signs regarding the use of drugs, prevent adverse reactions
(ADRs) and promote the safe and effective use of medicines.
Aim and objectives The aim of this work was to assess the
introduction of measures designed to tackle clinical appropri-
ateness and safety, organisation of interdisciplinary work
groups, awareness of health personnel and monitoring adher-
ence to chronic therapies.
Material and methods Analysis of reports included in a
national pharmacovigilance network (RNF) by our territorial
healthcare hospital (ASST) was conducted, during two time
periods of 230 days each, one preceding and one following
the beginning of the FA project with a dedicated pharmacist.
Results In the first period, 66 reports were included, of which
15 were serious and 51 were not serious. The signallers were
physicians (55) and pharmacists (11). The age group most
involved were those aged >65 year (50%). Women were
involved in 70% of ADRs. There were 76 suspected drugs,
50% represented by antineoplastics. The most reported ADRs,
described for preferred term (PT), were erythema (8), pruritus
(7), hypotension (6) and urticaria (5), for a total of 134 dif-
ferent PTs. In the second period there were 107 reports, of
which 79 were not serious and 28 were serious (2 deaths). In
addition to pharmacists (66) and physicians (36), 5 ADRs
were added by other health professionals. The age group most
involved was 18–65 years (56%). There were 134 suspected
drugs, with a 106% increase in reports of suspected non-anti-
neoplastic drugs (30–62). The most reported adverse reactions
were pruritus, dyspnoea, erythema and neutropenia, for a total
of 241 PTs (80% increase compared with the first period).
Conclusion and relevance In addition to a significant increase
in the number of reports, there was an evident increase in the
type of drugs and reactions reported, thanks to the collabora-
tion and awareness of health personnel and patients. With the
peculiar organisation of the ASST, divided into two sectors
(namely territorial network and hospital centre), the pharma-
cist can carry out pharmacovigilance activity on various levels,
such as hospital department, direct distribution of drugs, fam-
ily counselling, vaccination centres and assistance continuity
services. This promotes the increase in quantity and quality of
reports, and contributes to improving and updating the safety
profile of drugs, favouring the appropriateness of their use.
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Background and importance The incidence and severity of
cases of Clostridium difficile infection (CDI) has been increas-
ing, as well as hospital stays and hospitalisation costs.
Aim and objectives To analyse the therapeutic approach of
CDI and the contribution of risk factors.
Material and methods A retrospective observational study was
conducted in patients with culture and/or positive toxins for
CD during 2018. The information was obtained after review
of the clinical histories of patients with CDI: demographic
data, previous antibiotic treatment, risk factors (age, SNG,
treatment with immunosuppressants, PPIs, laxatives, NSAIDs
or IBD), severity of the episode, treatment established, subse-
quent recurrences (<4 months after treatment) and
complications.
Results Thirty patients were included, 75.86% with a positive
toxin. Average age was 64.12 years, 65.52% of patients were
women and 96.55% had received previous antibiotic treat-
ments (broad spectrum penicillins, cephalosporins and quino-
lones). Risk factors: 58.62% (17) >65 years, 82.76% (24)
undergoing treatment with PPIs, 20.68% (6) NSAIDs,13.79%
(4) laxatives, 31.03% (9) immunosuppressants,13.79% (4) had
IBD and 10.34% (3) SNG.
CDI were considered mild–moderate in 93.1% (28) of

patients and severe in 6.9% (2). They were treated with van-
comycin (68.97%), metronidazole (6.9%) and vancomycin/met-
ronidazole (17.24%), and 2 were untreated. Most common
pattern was vancomycin 250 mg/6 hours for an average of 14
days. One patient presented with toxicoderma after vancomy-
cin and 10.3% (3) presented recurrences (0.5–3.5 months): 2
patients were treated with vancomycin/metronidazole, and
after a new recurrence with vancomycin/fidaxomycin. In the
other patient, bezlotuxumab/vancomycin was used first with a
good resolution.
In 79.31% (23) of patients their infectious condition was

resolved satisfactorily. Three patients presented complications
(two sepsis and one pseudomembranous colitis). The rest of
the follow-up losses were due to transfer (3) and success for
other reasons (1).
Conclusion and relevance The majority of patients presented
with mild–moderate CDI and vancomycin was used as usual
therapy with good resolution. Risk factors included prior use
of antibiotics, immunosuppressants and PPIs. It is essential to
stratify patients according to severity and re-treat according to
the previous episode.
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5PSQ-109 READMISSIONS OF OLDER PATIENTS PRESENTING TO
HOSPITAL WITH A FALL (RELIEF): A SYSTEMATIC
REVIEW
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Background and importance Falls are an important issue in the
elderly as they are frequent, deleterious and often lead to hos-
pitalisation. Hospitalisation increases the occurrence of adverse
events, including unplanned readmissions.
Aim and objectives Our principal objective was to identify
interventions designed to prevent unplanned readmissions or
emergency department (ED) visits of elderly patients present-
ing to hospital with a fall. Our secondary objectives were to
assess whether these interventions decreased fall recurrence
and to detect any harm or unintended effects of these
interventions.
Material and methods On 11 February 2019, we performed a
systematic review in MEDLINE via PubMed, EMBASE,
Cochrane Central Register of Controlled Trials and Web of
Science, without date or language restrictions. We manually
updated this search on 1 August 2019. Study selection and
data extraction were performed independently by two
reviewers. We included all studies reporting interventions to
prevent unplanned readmissions or ED visits of older patients
(aged �65 years) presenting to hospital with a primary diag-
nosis of a fall (PROSPERO registration No:
CRD42019131965).
Results We identified 475 unique citations after removing
duplicates and 7 studies were included (2 observational and 5
interventional studies, published between 2010 and 2019),
reporting heterogeneous interventions. The evaluated interven-
tion was shown to be effective in three studies, reducing read-
missions or ED revisits (35–58%) compared with the control
groups. In these studies, interventions were multifaceted: (1)
multidisciplinary assessment in a geriatric ward and referral to
health community services, (2) brief patient education in the
ED by an ergotherapist and a physiotherapist and (3) clinical
pharmacy activities by a pharmacy resident in a geriatric emer-
gency unit. Regarding our secondary objectives, only three
studies assessed the reduction in fall recurrence and the results
were not significant; no study assessed harm or unintended
effects caused by the interventions.
Conclusion and relevance Despite relatively heterogeneous
interventions, our systematic review identified diverse interven-
tion patterns to decrease hospital readmissions in older
patients who have had a fall. Also, the included studies were
recent, which underlines the fact that hospital readmissions
are a relatively new concern for researchers and public health
authorities.
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Background and importance A high risk of malnutrition is
associated with decreased functionality and quality of life.
Early identification of malnutrition risk by nutrition assess-
ments plays an important role in the successful interventions
in the elderly.
Aim and objectives To determine the nutritional status of resi-
dents in a long term care facility.
Material and methods A descriptive, observational, cross sec-
tional study was completed during the month of March 2019.
All patients in a long term care facility were included during
that month, except for day and short term residents. Collected
data were age, sex, weight, height, mid-arm and calf circum-
ferences and body mass index (BMI).
MNA is a validated screening tool that is used to evaluate

nutritional status in the elderly. It comprises two sections:
screening with six questions with a maximum score of 14 (0–
7, malnutrition; 8–11, risk of malnutrition; 12–14, normal
nutritional status) and a full evaluation with 12 items up to a
maximum score of 16. The sum of both parts is the final
score and establishes three ranges: 24–30=normal nutritional
status, 17–23.5=at risk of malnutrition and
<17=malnutrition.
Both sections of the MNA were completed by all residents

and information on the possible causes of malnutrition was
provided. Serum albumin was also determined (normal value
3.4–4.8 g/dL).
Results

Abstract 5PSQ-110 Table 1

N 83 Range 50–100

Mean age (years) 86.9

Sex (%)

Women 75.9

Men 24.1

Mean weight (kg) 58.7 95% CI 55.2–62.2

Mean height (m) 1.55 95% CI 1.53–1.57

Mean BMI (kg/m2) 24.3 95% CI 23.1–25.4

Abstract 5PSQ-110 Table 2

Mean score

Screening 11.48 95% CI 20.6–22.1 Normal status

8–11 points

Full evaluation 10.50 95% CI 10.2–10.9

Final score 21.31 95% CI 20.6–22.1 At risk of malnutrition

17–23.5 points

Mean serum

albumin (g/dL)

3.50 95% CI 3.47–3.59
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Conclusion and relevance Screening and serum albumin levels
confirmed normal nutritional status. However, when the full
MNA test score was obtained, a higher prevalence than
expected of patients at risk of malnutrition was noticed. These
results show the need to monitor the degree of nutrition of
institutionalised patients to develop strategies that can improve
the overall status and set new lines of action.
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Background and importance The European list of medicines
under additional monitoring (MUAM), identified with a black
inverted triangle, includes new active substances, biological
medicines, medicines that require a post-authorisation safety
study, medicines approved conditionally or authorised under
exceptional circumstances, and medicines authorised with spe-
cific obligations on the recording or monitoring of suspected
adverse drug reactions (ADR). This list is reviewed monthly
by the Pharmacovigilance Risk Assessment Committee (PRAC).
A drug remains under additional monitoring for 5 years or
until the PRAC decides to remove it from the list.
Aim and objectives To describe the ADR produced by MUAM.
Material and methods This was a descriptive, retrospective
study in a second level hospital, from 2013 to 2018. The
pharmacy service recorded and notified ADR due to MUAM
to the pharmacovigilance centre (FC) after their detection
spontaneously or from the complex analysis information sys-
tem (CAIS). Once patients with ADR by MUAM were
selected, the electronic medical history was reviewed: age, sex,
medicines involved, type of ADR, detection method, admis-
sions due to ADR, description in the data sheet and commu-
nication to the FC.
Results Forty-five ADR (from 26 medicines) were detected in
40 patients (57% men), who had a mean age of 65.8 years
(26–84). Causative agents were: antineoplastics (80%); antian-
ginals (4.4%); agents acting on the renin–angiotensin system
(4.4%); and other (11.2%). The main ADR were febrile neu-
tropenia (lenalidomide (n=2), palbociclib (n=2), ramucirumab
(n=2), imatinib (n=1), brentuximab (n=2), nintedanib (n=1));
bradycardia (ivabradine (n=2), fingolimod (n=1)); hepatocarci-
noma (ledipasvir/sofosbuvir (n=2)); thrombocytopenia (panitu-
mumab (n=2), ibrutinib (n=1)); oliguric acute kidney injury
(sacubitril/valsartan (n=2)); and vomiting (cabozantinib (n=2),
alectinib (n=1)). Drugs with a higher incidence of ADR were:

cabozantinib (vomiting (n=2), asthenia (n=1), osteonecrosis
(n=1)); nivolumab (myocardial infarction (n=1), cerebral hae-
morrhage (n=1), pulmonary thromboembolism (n=1)) and
regorafenib (hypertension (n=1), skin rash (n=1), hyponatrae-
mia (n=2)). ADR detected by spontaneous notification:
77.8%. ADR caused hospital admission in 62.2% of cases
(febrile neutropenia (28.6%)). ADR caused death in 3 patients
(oliguric acute kidney injury due to sacubitril/valsartan (n=2)
and myocardial infarction due to nivolumab (n=1)). ADR not
described in the data sheet: 13.3%. ADR reported to the FC:
93.3%.
Conclusion and relevance Antineoplastic agents were the thera-
peutic group with the highest incidence of ADR. MUAM
caused hospital admission in a high percentage of cases and
were the cause of death in three patients. We found that
13.3% of ADR were considered new, so it is essential to con-
tinue reporting suspected ADR to gather new information to
help define the safety profile of all medicines, especially
MUAM.
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Background and importance Adalimumab (Humira 100 mg/mL)
is a monoclonal antibody (mAb) which is used for the treat-
ment of psoriasis, rheumatoid arthritis and Crohn’s disease in
adults and children. Humira is injected under the skin. The
dose for a child is calculated according to the child’s weight
and the medicine is supplied in prefilled syringes that are self-
administered at home. Adalimumab has low stability after the
vial is open and therefore it is necessary to study its stability
under the usual conditions which the prefilled syringes will be
exposed. In this context, the charge variant characterisation
allows for the detection of structural changes in the drug.
Aim and objectives The objective of the study was to charac-
terise the charge variants of adalimumab under stress condi-
tions (ie, high temperature (60°) and smooth shaking) by
liquid chromatography coupled to UV and mass spectrometry
detection in order to assess the impact of mishandling adali-
mumab in prefilled syringes.
Material and methods Prefilled syringes were prepared with
different volumes of Humira (100 mg/mL) and placed at 60°C
for 3 hours (to ensure there was degradation of adalimumab
and also validation of the method) or underwent smooth
shaking at room temperature for 1 hour. An UHPLC-HESI/
MS (Orbitrap) was the platform used for the analysis. The
column used for the separation was a MabPac SCX-10 RS 2.1
mm×5 mm column, 5mm (Thermo Fisher Scientific).
Results Several charge variants were characterised for adalimu-
mab (basic and acid variants). Significant differences were

Abstract 5PSQ-110 Table 3

Final score

Malnutrition (<17 points) 7.23%

At risk of malnutrition (17–23.5 points) 72.29%

Normal status (24–30 points) 20.48%
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detected in this charge variant profile after samples were sub-
jected to 60°C. The charge variants of adalimumab after sam-
ple smooth shaking remained unchanged.
Conclusion and relevance Exposure of adalimumab to 60°C
modified the chemical structure. The increase in positive
charges in the primary structure indicated the increase in basic
variants. Therefore, it is highly recommended to keep prefilled
syringes refrigerated during transport and storage. On the
other hand, agitation of adalimumab solution did not affect
the charge variant profiles and thus no particular recommen-
dation is needed.
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Background and importance Different factors can influence the
compatibility and stability of the mixture: drug type, concen-
tration, solvent, container, temperature and light. There are
some mixtures of drugs with proven stability, but there is a
lack of evidence about the stability and compatibility of the
combination of ondansetron and midazolam. The objective of
this investigation was to study the compatibility and stability
of a binary mixture of these drugs in solution for subcutane-
ous infusion in palliative care
Aim and objectives To evaluate the compatibility and stability
of two admixtures of ondansetron and midazolam at two dif-
ferent temperatures (25°C and 37°C). The concentrations of
the admixtures were 0.1 g/L–0.1 g/L and 0.5 g/L–1.0 g/L in
NaCl 0.9% stored in elastomeric infusors protected from light
Material and methods Samples were prepared and diluted in
NaCl 0.9% in elastomeric infusors in triplicate to obtain four
different conditions of concentration and/or storage tempera-
ture (0.1 g/L–0.1 g/L; 0.5 g/L–1.0 g/L for ondansetron and
midazolam, respectively, stored at temperatures of 25°C and
37°C).
The concentration of each drug was periodically determined

using HPLC-UV and UV-Vis spectrophotometry methods in the
analytical chemistry laboratory between February and June
2019. Conditions: C18 column, mobile phase methanol:
KH2PO40.05 M, adjusted to pH 3 with H3PO3 (60:40, v/v)
delivered at a flow rate of 1.0 mL/min. The sample injection
volume was 20 mL, and triplicate injections were performed
for every sample. The signal was recorded over 14 min and
the retention times were 4.1 min for ondansetron and 7.8
min for midazolam. Ondansetron and midazolam concentra-
tions were determined at 254 nm.
Results HPLC-UV and UV-Vis spectrophotometric methods
gave the same results. The stability of the admixtures diluted
in NaCl 0.9% were as follow: ondansetron–midazolam (0.1
mg/mL–0.1 mg/mL and 0.5 mg/mL –1.0 mg/mL) were stable

(retained >90% of their initial concentrations) for only 1 day
at 25°C and 37°C, respectively
Conclusion and relevance Recommended use is for a maximum
of 1 day, at the concentrations evaluated; over time it tends
to precipitate. Infuser conditioning decreases stability with
respect to other conditioning materials, so other stability stud-
ies may not be extrapolated if stored under different
conditions.
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Background and importance Dysphagia affects swallowing not
only of food and drink, but also of orally administered medi-
cations. Altering solid dose formulations renders administration
unlicensed and can adversely affect both patient and adminis-
trator, depending on the type of drug. Medication administra-
tion in patients with dysphagia necessitates a multidisciplinary
approach with no one profession holding all the necessary
expertise.
Aim and objectives To improve medication administration for
patients with dysphagia.
Material and methods
. Baseline audit of practice of medication administration to
patients with dysphagia (July/August 2016, n=16).

. Establishment of electronic referral from speech and language
therapist (SLT) to pharmacy for patients with dysphagia.

. Assessment of liquid medications using the International
Dysphagia Diet Standardisation Initiative (IDDSI) flow test to
enable pharmacists and nursing staff to understand if liquid
formulation is suitable for the patient‘s current fluid
recommendations as per SLT.

. Policy on medication management in patients with dysphagia
written and circulated.

. Ongoing audit of medication administration to patients with
dysphagia on wards, and of SLT compliance in completing
electronic referral. Audits at 2 months (August 2017, n=14)
and at 12 months (August 2018, n=30) post implementation
of electronic referral.

Results
. Median percentage of medications being optimally
administered increased from 44% to 89% post
implementation of electronic referral and viscosity guide for
liquid medications.

. 40% of patients needing pharmacy review referred by SLT,
but 40% of patients needing referral were only highlighted
on the day of the audit.

. Patients were reviewed sooner by pharmacy when electronic
referral was completed.

Conclusion and relevance Implementation of SLT electronic
referral to pharmacy increased patient safety. The median
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number of days from SLT assessment to pharmacy review was
0 for patients referred by SLT to pharmacy, compared with a
median of 10 days for those not referred. Median percentage
of medications optimally administered was 89% per patient in
those referred to pharmacy versus 50% in patients not
referred. This project has targeted a number of different areas
to highlight and improve administration of medication to
patients with dysphagia throughout a large acute hospital. The
audit cycle continues with the aim of further improving
patient care in this area.
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Background and importance Errors in medication dispensing
have potential to harm patients.1 Up to 2.7% of dispensed
medications include errors, although fewer ‘near miss’ data
exist.2 Near misses are ‘a dispensing error detected by the
checker before the patient receives the prescription’.1 2 Audits
defined a local near miss rate in 2013. This UK teaching hos-
pital has two automated (acute, specialist) and one non-robotic
(paediatric) dispensaries.
Aim and objectives To determine the frequency, time, staff
group and harm potential of near misses.
Material and methods A group representing all stakeholders
created a data collection tool based on the UK Centre for
Pharmacy Postgraduate Education.3 It recorded type, time and
staff group for near misses in three dispensaries (paediatrics,
adult acute and adult specialist). Data collection were piloted
and then collected in September 2019 over 7 days. Two phar-
macists independently rated the likelihood of harm.
Results Near misses totalled 190/8483 (2.24%) items: 1.10%
(specialist), 1.41% (paediatrics) and 3.10% (acute) dispensaries
(c2, p£0.001). Most near misses (51, 26.8%) occurred
between 5pm and 6pm. Assistant technical officers accounted
for the highest proportion of near misses (16.8%, 32) fol-
lowed by pharmacists (12.1%, 23), technicians (10%, 19),
checking technicians (9.5%, 18), preregistration pharmacists
(6.8%, 13) and trainee technicians (5.3%, 10): 71.1% (135)
of near misses were graded likely to cause patient harm.
Conclusion and relevance Previous audits observed lower near
miss rates than those found in 2019. Hurrying to complete
work may account for the higher error rate between 5pm and

6 pm. Loss of three senior experienced pharmacists in 2015–
2018 in the adult acute dispensary may have affected supervi-
sion of newly qualified pharmacists. The specialist dispensary
implemented automation of drug selection in 2009, which
may account for the 3.9% reduction in near misses. Reporting
dispensing near misses may be too time consuming but regular
audit may inform areas for improvement.
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Background and importance After the National Institute for
Occupational Safety and Health (NIOSH) classified hazardous
drugs (HD), it was deemed necessary to make healthcare
workers aware of the risks associated with handling HD in
their daily work to mitigate these risks.
Aim and objectives To analyse oral HD handling activities to
make handling recommendations based on the lowest dust
inhalation risk and to ensure the safety of healthcare workers
in hospital units.
Material and methods Oral HD were classified into two cate-
gories: groups 1 and 2 and group 3 according to NIOSH
grouping system. Secondly, oral HD handling activities in hos-
pital units based on their dust inhalation risk to the workers
were ranked and decisions were taken accordingly: opening
capsules and sachets must be avoided; marketed liquid formu-
lations is strongly preferred; and in their absence, crushing
tablets using closed systems is preferred over compounding
medications due to shorter administering periods in hospital
units. Finally, the above mentioned ranking was followed for
every oral HD. If no marketed liquid alternatives were found,
research on techniques for crushing and dissolving tablets was
conducted. In the absence of crushing techniques, academic
research on compounding oral HD was carried out. For the
remaining oral HD, information was requested from the
manufacturers.
Results A total of 59 active pharmaceutical ingredients (API)
from groups 1 and 2 were analysed. Marketed liquid formula-
tions were found for 13 API (abacavir, ciclosporin, crizotinib,
phenytoin, megestrol, mycophenolate mofetil, mycophenolic
acid, nevirapine, oxcarbazepine, trametinib, tofacitinib, valgan-
ciclovir, and zidovudine). Techniques on crushing and dissolv-
ing tablets were available for 21 API (abiraterone, axitinib,
busulfan, dasatinib, entecavir, enzalutamide, everolimus,
exemestane, flutamide, imatinib, letrozole, medroxyprogester-
one, melphalan, mercaptopurine, methimazole, methotrexate,
mitotane, ponatinib, rasagiline, sorafenib and tamoxifen).
For 13 API (azathioprine, capecitabine, carbamazepine,

cyclophosphamide, chlorambucil, etoposide, hydroxyurea,

Abstract 5PSQ-115 Table 1

Year Adult specialist

(%)

Adult acute

(%)

Paediatrics

(%)

Hospital average

(%)

2006 5 0.5 N/A* 0.9

2011 1.3 0.8 N/A* 1.1

2013 1.0 0.5 0.7 0.7

2019 1.1 3.1 1.4 2.2

*Not audited.
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procarbazine, spironolactone, sunitinib, tacrolimus, thalidomide
and topotecan) compounding oral information was found. No
information was obtained for 12 API (20.3%) (bexarotene,
bosutinib, cabozantinib, fingolimod, fludarabine, ixazomib,
lenalidomide, nilotinib, pazopanib, pomalidomide, regorafenib
and vinorelbine) for which avoiding their handling and seeking
other therapeutic alternative was advised. For the remaining
79.7% of API, priority was given to the recommendation of
the lowest dust inhalation risk handling alternative.
Conclusion and relevance Safe handling alternatives were found
for most of the analysed oral HD in the sample, with poten-
tial to minimise workers’ handling risk and ensure safety
measures in hospital units.

REFERENCES AND/OR ACKNOWLEDGEMENTS
No conflict of interest.

5PSQ-117 ANALYSIS OF MEDICATION ERRORS IN AN
ONCOLOGY SETTING USING AN INTERNAL
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Background and importance The last 20 years have seen a
growing awareness of the effect of human error in healthcare
in oncology practice. Despite global advances in healthcare
practices, an estimated 1 in 10 patients is still harmed while
receiving care. In 2017, the World Health Organization pub-
lished ‘Medication without harm, global patient safety chal-
lenge’, calling for action to reduce patient harm due to unsafe
medication practices and medication errors. The Italian Minis-
try of Health issued the ‘Raccomandazione 14’ to provide the
Italian health system with shared unequivocal procedures for
anticancer drug supply, compounding, storage, prescription
and administration. Although some progress has been made,
error measurement methods and prevention strategies remain
important areas of research.
Aim and objectives Our main aim was to evaluate the effec-
tiveness of the pharmacy occurrence–reporting system and to
study which procedures can be put in place to minimise drug
preparation errors in oncology.
Material and methods In two oncology settings, the effective-
ness of the pharmacy occurrence–reporting system was deter-
mined over a period of a year and a half to increase
occurrence reporting within the pharmacy and allow adminis-
trators to identify specific areas for improvement within the
chemotherapy drug preparation process. These events were
identified according to the number and type of near misses
documented by pharmacy staff. A web based error reporting
form was developed for all steps of the pharmacy preparation
process. The pharmacy staff was asked to complete the form
when a new error occurred.
Results During the evaluation period, eight errors were
reported to the hospital’s error reporting system. In contrast,
401 total pharmacy events were documented using the phar-
macy’s internal occurrence–reporting system: 46.6% were clas-
sified as errors, 25.2% as non-conformity errors, 23.2% as
near miss errors and 5.0% of the reported events involved
high alert medications according to the institution’s high alert
medications policy classified as sentinel events.

Conclusion and relevance A pharmacy internal occurrence–
reporting system increased staff reporting and identified areas
for improvement within the medication distribution process
that may not have been recorded by a hospital based report-
ing system. Oncology preparation therapy must be regarded as
a high risk activity and improvement in risk management pro-
cedures to minimise risk to patients has to be seen as a prior-
ity of the pharmacist’s work.
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Background and importance Palbociclib and ribociclib are
equivalents in terms of effectiveness in the treatment of meta-
static breast cancer (mBC) HER2 negative with positive hor-
mone receptors (RH). The randomised studies PALOMA-2/3
and MONALEESA-2/3 concluded that the most frequent AE is
neutropenia of any degree with an incidence of 75.8% and
71.5% for palbociclib and ribociclib, respectively.
Aim and objectives To determine the long term safety profile
of palbociclib and ribociclib in real clinical practice.
Material and methods This was an observational, descriptive,
retrospective study. All patients diagnosed with mBC HER2
negative and RH positive who started treatment with palboci-
clib or ribociclib between November 2017 and October 2019
were selected. The main outcomes were percentage of patients
that required dose reduction due to AE, causes of AE and
time of onset. Other outcomes were percentages of dose
delays and their causes. The clinical and analytical data were
obtained from the history clinical electronic programme (Dir-
aya) and the treatment data from the prescription programme
(OncoFarm).
Results During the study period, 22 patients were treated with
palbocicli (4 as firstline therapy) and 44 with ribociclib (22 as
firstline therapy). Median duration of treatment was 17.1
months in the palbociclib group and 5.0 months in the riboci-
clib group. In the palbociclib group, 36% (n=8) of patients
the dose was reduced to 100 mg due to neutropenia (6/8),
thrombocytopenia (1/8) and unknown cause (1/8); one of
these patients required a second dose reduction to 75 mg due
to neutropenia 71 days after the first reduction. In the riboci-
clib group, 6% (n=3) of patients had their dose reduced due
to AE, 4% due to neutropenia and 2% to nausea. In 52% of
patients treated with palbociclib there were 18 delays: neutro-
penia(n=11), leucopenia (n=2), thrombocytopenia (n=2),
unknown (n=2) and rash (n=1). In the ribociclib group, 6%
(n=3) of patients had a dose delay due to AE: 2 due to neu-
tropenia and 1 to nausea and vomiting. At the time of analy-
sis, 7 and 12 patients, respectively, had discontinued treatment
for any cause.
Conclusion and relevance In our sample of patients, tolerance,
in terms of AE, of ribociclib was better than that of palboci-
clib. These data are not consistent with previous studies and

Abstracts

A204 EJHP 2020;27(Suppl 1):A1–A232



it cannot be ruled out that the differences were due to differ-
ences in the profile of the patients.
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Section 6: Education and Research

6ER-001 PCSK9 INHIBITORS: VARIATION IN THE LIPID PROFILE
IN A REAL WORLD SETTING
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Background and importance The proprotein convertase subtili-
sin kexin type 9 inhibitors (PCSK9i), evolocumab and alirocu-
mab, approved by the European Medicines Agency in 2015,
are a new approach in obtaining a large reduction in serum
low density lipoprotein cholesterol (LDL-C), which is tradi-
tionally linked to cardiovascular events.
Aim and objectives This study was conducted to shed light on
the variation in lipid profile of patients treated with PCSK9i,
in a setting that differed from clinical trials.
Material and methods An observational retrospective study was
conducted of all patients treated with a PCSK9i in our hospi-
tal (September 2016 to February 2019). The following data
were obtained from the electronic clinical record: demographic
variables, diagnosis, drug, posology, previous treatments, pre-
scription for primary or secondary prevention and adverse
events. Before (1 determination) and after (1–3 determina-
tions) PCSK9i, total cholesterol (TC), LDL-C, high density lip-
oprotein cholesterol (HDL-C) and triglyceride (TG)
concentrations were obtained and statistically analysed using R
statistical software.
Results Fifty-three patients were included, 33 men, with a
median age of 64 years (range 35–83). Diagnoses were hetero-
zygous familial hypercholesterolaemia (64%), homozygous fam-
ilial hypercholesterolaemia (2%) and dyslipidaemia (34%):
70% received evolocumab (140 mg/14 days, except for 1
patient who received 420 mg/month) and 30% received aliro-
cumab (75 mg/14 days except for 2 patients who received
150 mg/14 days). Regarding previous treatments, 83% had
been treated with ezetimibe and 73% with a statin. Eight
patients suffered adverse effects of whom four discontinued
treatment. Analytical data were obtained from 51 patients
(table 1).

Conclusion and relevance A large decrease in TC and LDL-C,
which is agreement with commercialisation trials, was
observed. A slight increase in HDL-C levels can be assumed,
although clinical trials referred to a higher increase. Moreover,
no statistically significant reduction in TG was observed in
this study in contrast with the clinical trials. These findings
reveal the importance of real world data studies, in a context
where all the variables are not controlled, unlike in clinical
trials, to disclose the real efficacy of new drugs.
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Background and importance Hospitalised influenza positive
patients should be isolated and prescribed antiviral treatment.
During the flu season of 2017–2018, influenza screens were
processed off-site. On-site molecular flu testing was introduced
prior to the 2018–2019 season. This study investigated its
impact on the clinical management of hospitalised adult
patients with a high suspicion of influenza virus infection.
Aim and objectives This retrospective cohort study investigated
the impact of on-site influenza testing on adult inpatients by
comparing key clinical parameters over the flu seasons before
and after its introduction.
Material and methods Data from influenza peaks in January
2018 and January 2019 were used to compare: (i) uptake of
influenza testing, using laboratory records; (ii) turnaround
times (TATs), recorded using iLab; (iii) infection control isola-
tion data; and (iv) oseltamivir use, as prescribed in inpatient
drug kardexes.
Results Number of flu tests performed: 2018=47; 2019=73
(55% increase).
Median TAT (days): 2018=7.2 (range 4–11); 2019=0.5

(range 0–3).
Appropriate isolation of flu positive patients: 2018=36%

(8/22); 2019=78.3% (18/23).
Flu exposure (bed nights): 2018=48 (48/98, 49%);

2019=12 (12/110, 10%).
Flu exposure in coronary care (no isolation facilities) (bed

nights): 2018=7 (2 patients); 2019=10 (4 patients).
Inappropriate isolation of flu negative patients (bed nights):

2018=41 (results unavailable during treatment);
2019=0.
Appropriate oseltamivir use in flu positive patients:

2018=63.6% (14/22); 2019=95.7% (22/23).
Oseltamivir use in flu negative patients: 2018=60% (15/25)

and median duration=5 days (range 2–7); 2019=28% (14/50)
and median duration=1 day (range 1–3 days).

Abstract 6ER-001 Table 1

Before iPCSK9

(mg/dL) (mean

±SD)

After iPCSK9

(mg/dL)

(mean ±SD)

%

change

Mean

differences

(mg/dL)

95% CL

(mg/dL)

P value

TC 268±84 163±75 40 107 90 to124 <0.001

LDL-C 188±79 85±68 55 105 90 to 121 <0.001

HDL-C 49±16 52±17 4 �3 �6 to �1 0.011

TG 161±95 149±103 7 19 �7 to 44 0.156
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Appropriate isolation and oseltamivir use in flu positive
patients: 2018=27% (6/22); 2019=74% (17/23).
Conclusion and relevance Increased flu screening in 2019
despite a national fall in hospitalised flu cases compared with
2018 suggests that clinicians were more likely to consider
influenza when rapid diagnostics were available on-site. On-
site testing significantly reduced TAT, having a measurable
impact on the appropriateness of isolation and oseltamivir
use. The absence of isolation facilities in the coronary care
unit represented a significant clinical risk of influenza
exposure.
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6ER-003 EFFECTIVENESS OF NEOADJUVANT TREATMENT IN
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Background and importance Neoadjuvant chemotherapy has
become the standard treatment for patients with inoperable
locally advanced tumours, and it is also optional for operable
stages. The literature reports rates of 20–30% and 56–66%
for pathological complete response (pCR) in patients treated
with combinations of anthracyclines and taxanes, and dual
blockade of human epidermal growth factor receptor 2
(HER2), respectively.
Aim and objectives To assess the effectiveness of neoadjuvant
chemotherapy in stage II/III breast cancer according to expres-
sion of HER2 and hormonal receptors (HR) based on pCR.
Material and methods A retrospective observational study was
carried out between January 2016 and December 2018 in a
second level hospital. Through the Farmatools software,
patients were identified. Clinical histories were obtained
through Selene software to compile demographic (sex and
age) and clinical (stage, HR and HER2, lymph nodes, treat-
ment regimen and pCR results) data.
Results Within the study period, 35 patients received neoadju-
vant chemotherapy regimens for breast cancer. Median age of
the women was 50 years (IQR 18 years), 54.3% were diag-
nosed with stage II neoplasia and 62.9% had lymph nodes
involved: 40% reached pCR. Patients were classified according
to HER2 expression:
45.7% showed positive HER2 expression (HER+), 50% of

whom reached pCR after neoadjuvant treatment. In 81.25%,
treatment was a docetaxel–carboplatin–trastuzumab regimen
plus pertuzumab, obtaining pCR in 53.85%, and 18.75%
received chemotherapy regimens based on anthracyclines+tax-
xane+trastuzumab+ pertuzumab, reaching a pCR of 33.33%.
In the 54.3% of HER2 negative (HER2�) patients,

31.58% reached pCR: 94.74% received combinations of
anthracyclines+taxanes, obtaining a pCR of 33.33%. Only one
patient was treated with docetaxel–cyclofosfamide (TC), not
achieving pCR. Within the HER2� group, 57.89% did not
overexpress any receptor, qualifying as triple negative (TN).
All of these patients received regimens based on anthracyclines
and reached a pCR of 45.45%.
Conclusion and relevance pCR rates obtained in our centre

were correlated with the results described in the literature,

and slightly lower in HER2+ patients. In the case of the TN
subgroup, a pCR rate greater than in reported data was
found, despite being the subgroup with the worst prognosis.
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Background and importance Ribociclib, an orally bioavailable
CDK4/6 inhibitor, is currently approved in combination with
anaromatase inhibitor for the treatment of pre/perimenopausal
women with HR positive, HER2 negative advanced breast
cancer. Alterations in the CDK4/6-Rb-E2F pathway, which
promotes cell proliferation, usually occur in human tumours.
Thus ribociclib remains as an attractive therapeutic strategy
for the treatment of other neoplasms in which this pathway is
significantly dysregulated.
Aim and objectives To evaluate the preliminary clinical
response of ribociclib as a single agent, in terms of best over-
all response (BOR) and progression free survival (PFS) in
patients with Rb+ advanced solid tumours (AST) and
lymphomas.
Material and methods A literature review was carried out of
studies published during 2016–2019 in the electronic databases
Medline, Embase and Cochrane Library. No restrictions in
terms of language or publication year were applied. Search
strategy terms were: ‘Ribociclib’, ‘clinical response’, ‘single
agent’ and ‘advanced cancer’. Boolean operators were used to
connect specific search keywords for each database and other
free text terms.
Results Five clinical trials were found. A phase I study of sin-
gle agent ribociclib in 132 patients from Europe and USA
with Rb+ AST and lymphomas showed preliminary signs of
clinical activity (NCT01237236): 3 patients achieved a partial
response (PR), 43 a BOR of stable disease (SD) and 8 had
PFS for >6 months. In another phase I trial in 17 Japanese
patients with advanced oesophageal, breast, peritoneum and
soft tissue tumours (NCT01898845), ribociclib exhibited a
limited response, as no patient achieved a complete response
(CR) or PR, and 4 achieved BOR on SD. In a phase I study
in 32 paediatric patients with neuroblastoma and malignant
rhabdoid tumours treated with single agent ribociclib
(NCT01747876), BOR was SD in 9 patients and 5 achieved
SD for more than 6, 6, 8, 12 and 13 cycles, respectively. The
results of phase 0 and phase Ib studies that assessed the clini-
cal response of ribociclib as monotherapy in glioblastoma
(NCT02933736, NCT02345824), showed limited clinical effi-
cacy and ineffectiveness, respectively. Both studies mentioned
the presence of a significant increase in cells mTOR/PI3K sig-
nalling pathway activity.
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Conclusion and relevance Inhibition of the CDK4/6-Rb-E2F
pathway by ribociclib showed preliminary limited clinical
response in patients with AST and lymphomas. However, the
observation of prolonged SD support further investigation of
ribociclib in combination with other agents, especially mTOR/
PI3K inhibitors.
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Background and importance Bee venom immunotherapy (b-
VIT) is an established therapeutic option for anaphylaxis by
hymenoptera venom. Some cases of omalizumab (anti-IgE
monoclonal antibody) and b-VIT combination have been
reported to suppress systemic reactions developing due to b-
VIT itself.
Aim and objectives To describe the efficacy of omalizumab in
avoiding the anaphylaxis risks due to b-VIT.
Material and methods A 33-year-old beekeeper woman, asth-
matic, with a diagnosis of severe anaphylaxis due to hyme-
noptera venom, presented b-VIT management difficulties,
suffering systemic reactions. b-VIT was initiated weekly and
over 4 weeks, from 40 mg (0.4 mL) to 100 mg (1 mL), div-
ided into two equal doses, separated by 30 min, each
injected into a different arm, increasing progressively to 20
mg per week.
The patient then received doses of 50 mg (0.5 mL) in

each arm, with 30 min between injections, per month over
another 3 months. The following month she received 100 mg
(1 mL) in one arm, suffering grade III anaphylaxis. It was
decided to continue with the divided and spaced doses, pre-
senting good tolerance. She suffered a new bee sting anaphy-
laxis and therefore 5 months later the off-label use of
omalizumab 300 mg monthly was authorised to allow a dose
increase in b-VIT.
Results After two single doses of omalizumab 300 mg in 1
month intervals she had a bee sting with just a local reaction.
After that, omalizumab 300 mg plus 100 mg (50 mg in each
arm) of b-VIT monthly was started. The dose of one arm was
increasing while the other arm was decreasing proportionally
until reaching the dose of 100 mg in one arm. Shortly after
she had a completely asymptomatic new bee sting.
Conclusion and relevance The omalizumab and b-VIT combina-
tion was effective in suppressing undesirable systemic reactions
in our patient. The last asymptomatic sting implies good
expectations for its use. However, as there is little evidence of
this off-label use, it is necessary to observe if the patient can
continue the treatment without omalizumab in the future,
even at higher b-VIT doses if necessary.
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Background and importance The emergence of new technolo-
gies has allowed great advances in the way we communicate.
The hospital pharmacy can take advantage of these technolo-
gies available to the entire population to improve communica-
tion and access between healthcare professionals and patients.
Aim and objectives To evaluate the level of digital health liter-
acy of patients with multiple sclerosis (MS), their technological
profile and their preferred way of communicating with the
hospital pharmacist (HP).
Material and methods This was a descriptive observational
study conducted between March and October 2019 in patients
who attended for a pharmaceutical consultation. The informa-
tion was obtained through paper surveys conducted anony-
mously during the patient‘s visit. The information collected
was transferred to a Google form and the data obtained were
analysed in a spreadsheet using descriptive statistics.
The sections of the survey were: sociodemographic data,

technological profile (TP), knowledge and use of digital health
tools (KD), assessment of the level of digital health literacy
(AD) (using the eHealth Literacy Scale-eHEALS) and preferred
patient–HP way of communication (PC).
Results The survey was completed by 57 MS patients, 64.9%
women (n=39), with an average age of 41.6 years.
TP: 94.7% (n=54) of patients owned and used a ‘smart-

phone’ daily, 49.1% (n=28) used a laptop and 28.1% (n=16)
used a tablet.
KD: 55.4% (n=31) used Google as a source of health

information, 26.8% (n=15) did not use the internet to find
information about their disease or drug treatment and 8.9%
(n=5) stated that they consulted websites recommended by
their doctor, pharmacist or nurse. Regarding the most con-
sulted online sources of information, 80% (n=44) visited
Google and 14.5% (n=16) patient forums. The best known
and used digital tools were WhatsApp (89.3%,n=50), Face-
book (50.9%,n=29) and email (52.6%,n=30).
eHEALS evaluation:
the average score obtained was 3.3±1.1.
PC: the preferred platform to communicate with the HP

was instant messaging (IM) (61.5%), followed by email
(48.1%) and telephone (42.3%). Most of the patients (56%)
preferred to receive information from the HP when collecting
medication, either monthly (39.6%) or during treatment
changes (35.4%). In addition, 52% rated positively receiving
information through IM.
Conclusion and relevance The surveyed patients have an
acceptable level of digital health literacy and the majority used
‘smartphones’ and IM widely, making it a population of
patients with a good technological profile for the development
of mobile digital solutions based on instant communication.
Despite this, patients prefer direct communication with the
HP.
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PSORIASIS
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Background and importance Psoriasis is a disease that has neg-
ative effects on the physical, psychological and social well
being of patients, with a significant deterioration in quality of
life and a negative impact on productivity. Several biological
therapies are commonly used to treat moderate–severe psoria-
sis plaques, but due to their high cost, they represent a signifi-
cant share of hospital spending. Adalimumab (ADA) is a
monoclonal antibody used in psoriasis plaque, which specifi-
cally binds to tumour necrosis factor a (TNF), neutralising it.
Aim and objectives The main purpose in the treatment of
psoriasis is to keep the skin affected under control. The aim
of the study was to assess the long term persistence of ADA
in patients with moderate–severe psoriasis plaque in clinical
practice in our environment.
Material and methods A retrospective, observational, 10 year
study (2009–2018) was carried out. All patients diagnosed
with psoriasis and receiving ADA treatment during this period
were located in the Farmatools V.5.54 ‘external patients’ pro-
gramme. The data were obtained from the pharmacotherapeu-
tic history recorded in the pharmacy service. ADA was used
following the official authorised indications.
The following data were collected: sex, date of birth, prior

therapies, start date of treatment, changes in pattern (optimisa-
tions and intensifications), discontinuation date and causes.
Results In 46 patients, 33% women and 67% men, with an
average age of 47.3 (23–74) years, 34.7% had received prior
biological treatment (12 etanercept, 3 infliximab and 1 usteki-
numab). In 15 patients (32.6%) the dosing regimen was opti-
mised during treatment, even suspending it for extended
periods of time. Seventeen patients (36.9%) switched to
another biological treatment during the study (13 to ustekinu-
mab, 2 to secukizumab and 2 to etanercept). In the statistical
analysis, the average duration of treatment with adalimumab
was 61 months.
Conclusion and relevance ADA represents an effective alterna-
tive in a high percentage of patients with psoriasis, with good
long term persistence, allowing optimisation in many cases.
The safety profile was favourable throughout the study
period.
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Background and importance The therapeutic arsenal of multi-
ple sclerosis has expanded in recent years. From the hospital
perspective, we need to know what place these drugs should
occupy in therapeutics.

Aim and objectives To study the use of dimethyl fumarate
(DF) in relapsing–remitting multiple sclerosis (RRMS) and the
adequacy of clinical practice guidelines in our hospital. We
decided to focus our research on DF because it is the most
prescribed recently marketed drug in our hospital.
Material and methods This was an observational, retrospective
study and all patients who received at least one DF prescrip-
tion from the outpatient pharmaceutical care unit between
2015 and 2019 were included. Data collected were age, sex,
continuation or suspension of treatment, treatment line, phar-
macological treatment before and after and duration of treat-
ment. In the case of a change in treatment, the reason for the
change was registered (ie, adverse events (AE) or inefficacy).
Results Thirty patients were included, 87% women, with a
median age of 36.5 years (19–59) and 46.7% of patients were
being treated with DF at the time of the study.

. DF was used as firstline treatment in 53% of patients and as
secondline in 30% with the majority prior treatment being
glatiramer acetate in 67%.

. Treatment changes were recorded in 53% of patients, of
which 50% were due to AE and 50% to inefficacy. The most
common AE was gastrointestinal disorder.

. Change in treatment for AE (n=8): the changes registered
were for teriflunomide (5), glatiramer acetate (2) and beta
interferon (1).

. Change in treatment due to inefficacy (n=8): cladribine (4),
alemtuzumab (2), natalizumab (1) and teriflunomide (1).

. The average duration of treatment was 15 months.

Conclusion and relevance In conclusion, DF was used as a
firstline treatment for RRMS in 53% of patients. The average
duration of treatment in our centre was short considering that
it is a progressive disease. In patients who suffered a change
in treatment due to AE, it was mostly decided to switch to
another firstline drug, generally teriflunomide. In patients who
underwent a change in treatment due to inefficacy after first-
line treatment, it was decided to go with secondline treatment,
usually in patients with very active disease.
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Background and importance Over the past few years, several
drugs for the treatment of multiple sclerosis have become
available. Current guidelines recommend treatment selection
with disease modifying drugs (DMD) based on patient or pro-
vider preferences. Studies based on hospital pharmacies con-
tribute to a better knowledge of drug utilisation patterns in a
real world setting and are very important in informing health-
care decision making in multiple sclerosis treatment.
Aim and objectives We aimed to characterise time trends in
the utilisation of DMD for multiple sclerosis, between 2012
and 2017.
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Material and methods This was an observational cohort study
based on hospital pharmacy claims data. All patients with mul-
tiple sclerosis, with at least one drug claim for any available
DMD (interferon, fingolimod, dimethyl fumarate, glatiramer
acetate, natalizumab or teriflunomide) between 2012 and
2017, in a general hospital, were eligible. Main outcomes
included comparison of treatment patterns, treatment switches
over time and oral drug uptake, between 2012 and 2017.
Results A total of 269 patients were included, with a mean
age at first drug claim of 42.2 (SD 10.7) years. The sample
included 13.0% naïve patients and the remaining had received
treatment previously. In 2012, the majority of patients were
receiving treatment exclusively with interferon (68.8%), glatir-
amer acetate (24.1%), natalizumab (4.0%) and fingolimod
(1.0%); the remaining switched between treatments over 1
year. Despite more treatment options in 2017, interferon was
still the most used (52.7%%), followed by glatiramer acetate
(20.2%), teriflunomide (8.5%), natalizumab (6.9%), fingolimod
(5.9%) and dimethyl fumarate (2.7%). Over the study period,
77.3% of patients never switched therapy, of these 53.2%
remained on interferon, glatiramer acetate (18.6%) and natali-
zumab (4.5%). In 2012, almost all patients were receiving
injectable DMD. During follow-up, oral DMD patient uptake
rose from 0.6% in the third quarter of 2012 to 19.5% at the
end of 2017.
Conclusion and relevance Unlike previous published studies,
this cohort of patients did not show widespread adoption of
oral DMD. This study also showed a low proportion of
switches to new drugs, with the majority of patients still
receiving treatment with interferon over a 6 year period.
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Background and importance Biologics have become the main-
stay for treatment of inflammatory bowel disease (IBD) but
these drugs often require dose escalation to maintain effective-
ness. Currently, therapeutic drug monitoring (TDM) can be
used to measure drug concentrations in blood and antibodies
against tumour necrosis factor a (TNFa) inhibitors and there-
fore individualise recommended doses in IBD. TDM is associ-
ated with greater effectiveness compared with empirical dose
adjustment.
Aim and objectives The study aimed to characterise TDM of
the TNFa inhibitor adalimumab in patients diagnosed with
IBD.
Material and methods This was a retrospective observational
study based on medical and pharmaceutical records. Inclusion
criteria comprised patients with a diagnosis of IBD, on main-
tenance therapy with adalimumab in a general hospital,
between 2014 and 2019. The main outcomes included dose
escalations, therapy discontinuation and TDM.

Results A total of 40 patients met the inclusion criteria, with
a mean age of 39.6 (SD 15.7) years, 50.0% were women,
average weight was 66.2 (SD 15.7) kg, and 90.0% had
Crohn’s disease and the remaining had ulcerative colitis. Adali-
mumab was more frequently administrated as a fourthline
therapy for IBD (32.5%), considering also conventional ther-
apy. Prior to adalimumab, 80% of patients were treated with
immunosuppressants, 57.5% with salicylates, 52.5% with
infliximab, 45.0% with corticosteroids and 12.5% had been
previously treated with adalimumab. The majority of patients
(60%) were being treated with adalimumab as monotherapy,
30% concomitantly with immunosuppressants and the remain-
ing with salicylates or corticosteroids. Median time on therapy
with adalimumab was 25.1 months. For all patients, although
in a small proportion of patients TDM was performed
(15.0%), 83.3% maintained therapy with adalimumab, while
only 67.6% of patients without TDM remained on therapy
with adalimumab. Dose escalation occurred in 32.5% of
patients, 15.4% following TDM and 84.6% occurred empiri-
cally. All patients with TDM continued therapy whereas
45.5% of patients with empirical dose escalation either discon-
tinued therapy or showed a low response.
Conclusion and relevance The study showed that TDM of ada-
limumab led to a lower proportion of discontinuations or low
response in IBD treatment. Although TDM is still performed
in a minority of patients, its use should be encouraged in a
real world context.

REFERENCES AND/OR ACKNOWLEDGEMENTS
No conflict of interest.

6ER-011 REAL WORLD ADHERENCE TO MULTIPLE SCLEROSIS
THERAPY

1M Rodrigues, 2A Soares, 2P Almeida, 2A Alcobia, 3M Vargas Gomes*, 4V Andreozzi,
5J Félix. 1Hospital Garcia De Orta, Department of Neurology, Almada, Portugal; 2Hospital
Garcia De Orta, Pharmaceutical Services, Almada, Portugal; 3Exigo Consultores, Outcomes
Research, Lisboa, Portugal; 4Exigo Consultores, Quantitative Department, Lisboa, Portugal;
5Exigo Consultores, Exigo Consultores, Lisboa, Portugal

10.1136/ejhpharm-2020-eahpconf.446

Background and importance Good adherence to disease modi-
fying therapy for multiple sclerosis is associated with a
reduced risk of relapse, maximising the beneficial effects of
treatment. Hospital pharmacists are key healthcare professional
in patient therapy management and adherence.
Aim and objectives The study aimed to assess adherence to
multiple sclerosis therapy in a real world setting.
Material and methods This was a retrospective cohort study
based on drug hospital pharmacy claims for multiple sclerosis.
Patients with at least one drug claim for multiple sclerosis
(interferon, fingolimod, dimethyl fumarate, glatiramer acetate,
natalizumab or teriflunomide) were identified from a general
hospital, between 2012 and 2017. Adherence was evaluated
using medication possession ratio (MPR), defined as the total
number of days with drug supply divided by the observation
period. Adherence was calculated at 6, 12 and 24 months.
Only patients who had a drug claim between 30 days before
the defined time point or anytime until the end of follow-up
were included. Patients with an MPR �80% were considered
adherent to therapy.
Results There were 269 patients with at least 6 months of fol-
low-up: mean age at first drug claim was 42.2 (SD 10.7)
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years. Six month, 12 month and 24 month adherence rates
(MPR �80%) were as follows: interferon (n=149) 94.0%,
87.2% and 67.1%; glatiramer (n=55) 78.2%, 70.9% and
56.4%; natalizumab (n=18) 94.4%, 83.3% and 66.7%; and
fingolimod (n=15) 73.3%, 80.0% and 66.7%. Overall adher-
ence with injectable drugs seemed higher at any time point
than oral drugs: injectable drugs 93.6% (6 months), 86.7%
(12 months) and 70.0% (24 months) compared with 73.5%,
70.6% and 55.9%, respectively, for oral drugs.
Conclusion and relevance This retrospective analysis showed
high 6 month to 24 month adherence rates for injectable
DMD in multiple sclerosis. Both interferon and natalizumab
had higher adherence rates than reported elsewhere in the lit-
erature. Oral DMD had lower adherence rates than injectable
DMD but more consistent rates with other studies in the
literature.1
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Background and importance Persistence of therapy is funda-
mental to achieve disease management goals. Due to the
chronic nature of multiple sclerosis treatment, interventions by
hospital pharmacists is fundamental to patient persistence with
disease modifying drugs (DMD), reducing relapses and slowing
disease progression.
Aim and objectives The study aimed to assess persistence for
multiple sclerosis therapy.
Material and methods This was a retrospective cohort study
based on hospital drug claims for multiple sclerosis. Patients
with at least one claim for interferon, fingolimod, dimethyl
fumarate, glatiramer acetate, natalizumab or teriflunomide
were eligible if naïve or had switched between 2012 and
2017. Naïve were defined as patients without any claim in
the previous 365 days. Switchers were defined as patients
who changed to other drugs anytime during the study
period (2012–2017). The main outcome was persistence,
defined as time from initiation to discontinuation of a given
DMD, which was considered as a gap in therapy when a
subsequent claim for the same drug occurred >90 days
after the end of the previous claim. The proportion of per-
sistent patients was reported for 6 and 12 months. Time to
event analysis was performed with the Kaplan–Meier estima-
tor and semi-parametric Cox proportional hazard regression
model.
Results A total of 87 patients were included with a mean age
of 43.0 (SD 10.9), of whom 44.8% (n=39) were naïve and
55.2% (n=48) were switchers. Overall, 55.2% of patients
were receiving treatment with injectable drugs (glatiramer
acetate 24.1%; interferon 23.0%; natalizumab 8.1%) and

44.8% with oral drugs (fingolimod 19.5%; teriflunomide
18.4%; dimethyl fumarate 6.9%). For the overall sample,
median time to discontinuation was 4.5 years. Median time
to discontinuation for injectable DMD was significantly lower
(median 1.2 years) than for oral DMD (median not reached)
(log rank <0.001). The risk of discontinuing treatment was
10.0 times higher for patients receiving treatment with inject-
able DMD compared with oral DMD (HR=10.0, 95% CI
3.0 to 33.5). The probability of persistence for injectable
DMD decreased substantially from 6 months (70.2%, 95%
CI 57.2% to 86.1%) to 12 months (52.5%, 95% CI 37.9%
to 72.9%).
Conclusion and relevance Treatment with oral drugs was asso-
ciated with higher persistence in patients with multiple
sclerosis.
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Background and importance Psychotropic induced weight gain
(PIWG) may lead to an increased risk of cardiovascular dis-
eases, metabolic disorders and, ultimately, treatment discontin-
uation. Identification of the genetic makeup at risk for PIWG
could characterise subjects at risk for this possible severe side
effect and help move a step forward in the direction of per-
sonalised treatment in psychiatry.
Aim and objectives The hypothesis tested in the study was that
PIWG might be genetically driven. Analysis of the complete
molecular pathways may grant sufficient power to tackle the
biologic variance of PIWG.
Material and methods A genetic sample from the CATIE trial
(n=765; 556 men, mean age 40.93±11.03 years) treated with
diverse antipsychotic drugs was investigated. A molecular path-
way analysis was conducted in an R environment for the iden-
tification of the molecular pathways enriched in variations
associated with PIWG.
Results The developmental biology molecular pathway was
found to be significantly (p adj=0.018) enriched in genetic
variations significantly (p<0.01) associated with PIWG. A total
of 18 genes were identified and discussed. The developmental
biology molecular pathway was involved in the regulation of
b cell development, and the transcriptional regulation of white
adipocyte differentiation. Interestingly, this finding was a result
of a hypothesis free approach.
Conclusion and relevance The results correlate with previous
evidence and are consistent with our earlier results in the
STAR*D sample. Furthermore, the involvement of b cell
development and transcriptional regulation of white adipocyte
differentiation pathways stress the relevance of peripheral tis-
sue rearrangement, rather than increased food intake, in the
biologic modifications that follow psychotropic treatment and
may lead to PIWG. Further research is warranted.
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Background and importance Oxygen is a dangerous medication
because of its oxidising properties. Its use can be difficult for
patients with respiratory insufficiency. Because of the impact on
quality of life, oxygen dependent patients have low therapeutic
adherence. This can lead to an increase in rehospitalisations and
comorbidities. We have proposed educational sessions about the
proper use of oxygen for these patients.
Aim and objectives The aim of the study was to build educa-
tional sessions and assess their impact on patient knowledge.
Material and methods The course was a collaboration between
pharmacists, pulmonologists, physiotherapists, nurses and an
oxygen provider service. It dealt with pathophysiology, oxygen
safety, different types of equipment and travelling with oxy-
gen. The sessions took 2 hours, once a month, and involved
all patients receiving oxygen therapy in the institution. A hos-
pital pharmacist and a pharmacist from the oxygen provider
service moderated the course. Surveys were given to patients
during these session to characterise the population, to measure
the improvement in their knowledge before/after the course
and to assess their satisfaction.
Results We collected data from 43 patients. Mean age was
66.1 years and the sex ratio was 1.26. A total of 67.4% of
patients used liquid equipment, 74.4% for at least 1 year:
48.8% of patients were hospitalised for pulmonary causes dur-
ing the last year, 60.5% of patients had never had any educa-
tion about oxygen therapy and 32.6% went out without their
oxygen.
The progression of patients was 4.6 points out of 20 after

the educational sessions. The difference was significant
(p<0.01, unilateral Student’s test, paired values). All patients
were satisfied with the educational sessions but 20.9% said
they had concentration difficulties.
Conclusion and relevance Oxygen is a treatment with limited
compliance due to its impact on the quality of life of patients.
The use of this essential medication must be considered at
risk because it requires safety information and can cause disor-
ders if misused. The results of this study highlight the interest
in educational sessions for patient care.
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Background and importance Pharmacists, being highly accessi-
ble healthcare professionals, can handle requests by patients
for pharmacist recommended medicines and refer to physicians

when prescription medications or further assessment is
required. This study seeks to establish whether patients are
ready to trust the pharmacist with the prescribing of medi-
cines and whether patients associate pharmacist prescribing
with risks.
Aim and objectives To assess public perception regarding the
risks of potential antibiotic prescribing by pharmacists.
Material and methods A pre-validated questionnaire was used.1

The questionnaire was disseminated to the general public in
shopping malls and popular shopping streets over a 4 week
period in Malta. Statistical analysis was undertaken using Stat-
istical Package for the Social Sciences (SPSS) V.25.
Results A total of 400 participants completed the questionnaire
(51% women, 33% aged >60 years). Forty-four per cent of
participants stated they always visited the same pharmacy.
Older participants (�60 years) tended to visit the same phar-
macy more often than the younger age group (p<0.001). Sev-
enteen per cent admitted to asking their pharmacist for
antibiotics without a doctor’s prescription and 51% expected
to be prescribed antibiotics on visiting a doctor when they felt
they had symptoms of an infection. Forty-two per cent associ-
ated a risk to patients if pharmacists were to recommend a
selected number of antibiotics.
Conclusion and relevance The expectations of patients to be
prescribed antibiotics as soon as they feel symptoms of an
infection need to be addressed through proper education.
There is a perception of risk with the prescribing of antibiot-
ics by pharmacists.
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Background and importance Antineoplastic and immune-modu-
latory drugs are top for public pharmaceutical spending.
About half of the clinical trials conducted in Italy concern
oncohaematology, with an important investment by big
pharma and a source of savings for the national health system
(NHS). According to GCPs and the regulation (EU) N. 536/
2014, pharmacists are involved in traceability, storage, return
and destruction of investigational medicinal products to ensure
their quality, the safety of the subjects involved, and the reli-
ability and robustness of the data.
Aim and objectives To quantify the economic value of unused
infusion drugs at our centre.
Material and methods To guarantee the traceability system, we
used a database for all of the main information regarding the
drug (product description, batch number, expiry date, location,
storage condition) and its accountability (status change date,
received, used, available, kit, subject ID, shipment/cycle/
returned/destroyed). The analysed data were collected from
January 2018 to October 2019 for the clinical trials managed
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by the oncology and haematology departments. An economic
value (ex-factory price) was assigned to the high cost drugs
destroyed on-site or returned to the sponsor. We considered 5
days up to the effective expiry date to create a useful range
for their potential use.
Results Twenty-six drugs were destroyed on-site and 69
returned to the sponsor from 4 compassionate use programmes,
11 non-profit clinical trials and 34 profit clinical trials: in
55.8% of cases the drugs had not expired (C¼ 2.3 million). In 5
of 21 cases (23.8%) the non-expired drugs had been destroyed
or returned in the non-profit clinical trials compared with 46
of 70 cases (65.7%) in the profit clinical trials. The economic
value of the high cost drugs on the market was about C¼ 4.1
million (64.2% oncological, 35.8% haematological drugs),
which is about 29% of the total annual value of C¼ 14.5 million
for infusion drugs managed by our pharmacy.
Conclusion and relevance Based on our data, the drug supply
process needs to be improved and greater collaboration is
needed (between AIFA–sponsor–clinical trial centres–CRO) to
reduce the waste described and optimise the available eco-
nomic resources.
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Background and importance One of the new advances in
oncology patient care will be based on continuous control of
adverse reactions derived from the use of antineoplastic treat-
ments and on the identification of early progression of the
disease in these patients by means of what are known as
PROs (results reported by patients).
Aim and objectives The application of this system requires
Web-2.0 skills by the patient. Thus the objective of the study
was to determine the perception and skills of oncology
patients for future implementation of a digital platform for
communication of PROs in our centre.
Material and methods A transversal descriptive study was car-
ried out during September 2019 in which patients who came
to receive their treatment at the day hospital oncology unit
were surveyed. The survey consisted of four questions on
demographic/social information and nine questions with infor-
mation on the management of the participants’ Web-2.0.
Results We included 122 patients, 63.9% (n=78) women, with
a mean age of 59.9 years (28–85). Education: 12.3% (n=15)
no education; 34.4% (n=42) primary; 17.2% (n=21) secon-
dary; 16.4% (n=20) non-university education; and 19.7%
(n=24) university.
Questions about managing Web-2.0:

. Do you consult the internet in your daily life?
� Every day 50%.

� Once a week 20.5%.
� Never 29.5%.

. Internet consultation device:
� Computer 32%.
� Tablet 15.6%.
� Mobile 61.5%.

. Do you solve doubts about your disease with the Internet?
� Yes 24.6%.
� No 50%.
� Just at the beginning 25.4%.

. Do you tell your doctor about your disease that you consult
on the Internet?
� Always 13.1%.
� Sometimes 13.1%.
� Never 73.7%.
� Use of e–mail: 45.1%.

. Social networks used:
� Facebook 45.1%.
� Twitter 8.2%.
� Instagram 15.6%.
� Blog 5.7%.
� WhatsApp 77%.
� None 22.1%.

. Do you think that the use of Web–2.0 could be helpful,
during treatment, as communication between health
professionals and patients?
� Yes 77.9%

. On which device would you prefer to use it?
� Computer 18%.
� Tablet 9.8%.
� Mobile 68.8%.

Conclusion and relevance Our study showed that more than
half of patients never use e-mail, and that approximately 25%
never consult the Internet and do not believe that Web-2.0
will mean any improvement. This type of analysis will help us
to know which patient profiles to direct follow-up by PROs
in a more efficient way.
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Belgrade, Department of Pharmacy-Institute of Orthopaedic Surgery ‘Banjica’, Belgrade,
Serbia; 3Leipzig, Leipzig, Leipzig, Germany
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Background and importance One of the strategic projects of
the European Association of Hospital Pharmacy (EAHP) is the
creation of a common training framework (CTF) for the hos-
pital pharmacy profession in Europe. For this purpose, CTF
working group 2 has performed a comprehensive literature
review. It concluded that education and training of health per-
sonnel improves patient outcome and that the benefit of a
CTF is lacking. Nevertheless, it was not reported unequivo-
cally whether or not the pharmacists were specialised.1

Aim and objectives To find relevant publications that confirm
that postgraduate education of hospital pharmacists can
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improve patient outcome and patient care, in order to support
a hospital pharmacy CTF legislation process in the European
Union.
Material and methods We identified 70 publications based on
data up to 2010 from our previous study1 and were evaluated
with indepth assessment regarding pharmacists’ qualifications.
Results Forty (57%) publications had sufficient information on
the qualifications of pharmacists and an additional 7 (10%)
papers had partial information. Of the papers with detailed
information on pharmacists’ qualifications, 30 (43%) defined
the pharmacists as ‘clinical pharmacists’ having additional
training. Other qualifications were mentioned, such as inten-
sive care, pain, oncology, paediatric, internal medicine and
infectious diseases specialised pharmacists, that also verified
the importance of postgraduate training. Further information
on the qualifications of pharmacists were included in addi-
tional training to highlight their competency in clinical serv-
ices. The publications provided evidence of the positive effect
of pharmaceutical interventions for patient outcomes in many
fields, including internal medicine, acute care medicine, oncol-
ogy, paediatrics and surgery, also demonstrating the economic
benefits of the interventions.
Conclusion and relevance Clear evidence was provided that
only qualified pharmacists with a postgraduate education can
provide the correct services to patients and consequently
improve their outcomes, similar to other professions (physi-
cians and nurses) in the healthcare system.

REFERENCES AND/OR ACKNOWLEDGEMENTS
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6ER-019 TEACHING AND LEARNING EFFECT ANALYSIS OF AN
INTERPROFESSIONAL TRAINING PROGRAMME FOR
UNDERGRADUATE PHARMACY INTERNS

1YN Lin*, 2CW Huang. 1Tainan Municipal Hospital managed by Show Chwan Medical Care
Corporation, Pharmacy, Tainan, Taiwan ROC; 2Chia Nan University of Pharmacy and
Science, Pharmacy, Tainan, Taiwan ROC
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Background and importance Insufficient communication and
lack of integration between medical departments can lead to
adverse events.
Aim and objectives The purpose of interprofessional education
(IPE) is to educate students on how to enhance their interpro-
fessional practice (IPP) and improve healthcare outcomes for
patients through teamwork.
Material and methods Clinical teachers and students (under-
graduate pharmacy interns) attended at least three consensus
meetings between medical departments for a patient based sit-
uation, such as bisphosphonate related osteonecrosis of the
jaw. Data on teaching and the learning effect were collected
with a 5 point questionnaire (threshold based on expert valid-
ity as 3) between November 2016 and September 2019. The
outcome of two way feedback between the clinical teachers
and students was evaluated with a one sample t test using
SPSS (Statistical Product and Service Solutions) V.23.0.
Results Thirty-eight questionnaires were collected for each
patient based situation. The average score was up to 3 for
teachers assessing students and up to 4 for students assessing

teachers. An improvement in knowledge and skill with the
interprofessional training was found (eg, an increase in under-
standing of common morbidities and diseases (4.39±0.59),
improved communication skills with other professionals (4.37
±0.63) and increasing familiarity with the referral process
between medical departments (3.24±0.63)). The satisfaction of
students with the interprofessional training was as follow:
appropriately arranged learning content (4.58±0.55), meeting
time (4.24±0.68) and instructor qualifications (4.66±0.58).
Conclusion and relevance Our results indicated that interprofes-
sional training for a patient based situation had a positive
influence on students’ collaboration with medical departments.
Several patient based situations translated to IPE/IPP in our
hospital were listed in a book and published as a reference
teaching material.
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6ER-020 STANDARDISATION OF PROCESSES BY ELECTRONIC
ASSISTED PRESCRIPTION PROGRAMME IN A
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Background and importance Standardisation of processes and
electronic assisted prescription programmes (EAPP) are essen-
tial tools to prevent medication errors, especially relevant in
vulnerable populations, such as children.
Aim and objectives To standardise the processes associated
with pharmaceutical prescriptions for hospitalised paediatric
patients in a university hospital, through an EAPP, as a precur-
sor to the installation of automatic dispensing cabinets.
Material and methods The study was conducted in a tertiary
university paediatric hospital with intensive care (ICU) and
paediatric onco-haematology units (reference population 557
576 inhabitants), during the period July 2018 to June 2019.
Interventions performed to ensure patient safety during

EAPP implementation were: (1) meetings with professionals
involved to agree on particularities/actions; (2) adaptation/vali-
dation of drug information in the EAPP to the paediatric pop-
ulation; (3) configuration of the EAPP login credentials; (4)
training activities for nurses (all individualised sessions as
required by work shifts) and doctors (group sessions to
explain the tool and individualised training to prescribe); (5)
protocolisation of pharmaceutical prescriptions for frequent
pathologies; and (6) standardisation of intravenous infusions
(fixed concentrations) for administration of drugs in the ICU.
The process was conducted in areas with simple prescrip-

tions to those with more complex prescriptions. As an initial
pilot, one area maintained a double prescription system to
detect weaknesses/areas of improvement. Pharmacists per-
formed pharmaceutical validation of prescriptions and spent
part of their time in the paediatric units resolving doubts/
problems and detecting/correcting errors.
Results Around 1500 medication sheets were reviewed/com-
pleted with dosage regimens according to weight/paediatric
age group/indication, standardised administration schedules and
medication alerts. Login users reviewed 50 residents, 87 doc-
tors and 160 nurses.
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There were two general sessions in the hospital and eight
group training sessions for doctors (1–2 per unit/medical sub-
specialty). Individualised training was done on demand and
not counted. A total of 110 hospitalisation beds (65 general
paediatrics/31 paediatric surgery/14 ICU) were included in the
EAPP and 100% of prescriptions were validated by
pharmacists.
Twenty-two protocols were designed to standardise prescrip-

tions, mainly in the paediatric surgery and onco-haematology
areas. Eighty-two fixed concentration intravenous infusions
were designed for prescription/administration of drugs in the
ICU, detailing the preparation, conservation, stability, and dos-
age and administration regimens.
Conclusion and relevance The EAPP was successfully imple-
mented in the paediatric hospital with a high degree of stand-
ardisation and validation of pharmaceutical prescriptions,
which will improve patient safety and decrease medication
errors. In future studies, we intend to analyse this positive
effect.
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6ER-021 DEGREE OF BURNOUT AMONG PHARMACISTS IN
ISRAEL

H Shachaf*. Bnai Zion medical centre, Pharmacy, Haifa, Israel
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Background and importance The pharmacy profession has
experienced significant changes in recent years. Initially the
main tasks of the pharmacist were medicinal preparation, but
more recently it involves logistical, clinical and regulatory
tasks. Currently, Israeli pharmacists work under increasing
workload pressures due to an increase in the ageing popula-
tion and an increase in drug consumption and regulations. We
used a sample of 242 pharmacists to measure the degree of
burnout with respect to their working environments and dem-
ographic backgrounds.
Aim and objectives To examine the degree of burnout among
pharmacists, an issue that has not been studied with respect
to the professional transformation that has occurred in the
recent decade.
Material and methods The research questionnaire was pub-
lished in Google Forms, an online survey administration appli-
cation, and distributed using the social media network.
Overall, 242 pharmacists participated in the survey. The ques-
tionnaire was based on the MBI-Maslach Burnout Inventory,
which is a burnout index that relates to three aspects: deper-
sonalisation, emotional and personal accomplishment. Data
analysis was done using ANOVA in Microsoft Excel. A p
value <0.1 was considered a statistically significant difference.
Results Substantial lack of professional satisfaction was indi-
cated by the fact less than 50% of pharmacists expressed satis-
faction for any of the questions in the questionnaire and
76.8% of pharmacist would not recommend pursuing this pro-
fession to a relative. A high burnout index was found among
pharmacists who worked in shifts. The Israeli Arab sector
expressed the highest burnout index for every parameter.
Conclusion and relevance This preliminary study, although a
small sample size, strongly suggests that pharmacists in Israel

have a high burnout index according to the Maslach scale.
Future studies are required to better quantify the burnout sta-
tus and prevalence, in addition to propositions that could
potentially confront the modern challenges of pharmacy as a
career.
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6ER-022 PERCEPTION OF RARE DISEASES AND ORPHAN
MEDICINES

A Serracino-Inglott*, S Vassallo, M Attard Pizzuto. University of Malta, Department of
Pharmacy, Msida, Malta
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Background and importance In recent years, there has been a
notable increase in awareness about rare diseases (RDs) and
interest in research and development of orphan medicines
(OMs).
Aim and objectives The aim of this project was to assess
knowledge, perception and experiences of the public and
healthcare professionals (HCPs) regarding RDs and OMs, such
as accessibility of OMs.
Material and methods Two questionnaires were developed and
validated. The public questionnaire was shared on social media
platforms. The questionnaire for HCPs was distributed to dif-
ferent pharmacies and clinics in all districts of Malta and
uploaded online. An anonymous random sample of 50
patients with RDs were recruited to complete the question-
naire via the National Alliance for Rare Diseases Support
Malta (NARDSM).
Results A total of 229 people completed the public question-
naire. Respondents were aged 18–77 years and 28 respondents
were patients with RDs.

. 5 of 28 patients faced problems when accessing OMs.

. 85 of 229 respondents knew or were related to someone
with an RD.

. 143 of 229 respondents were aware of the RDs organisations.

. 223 respondents desired more awareness of RDs.

73 HCPs completed the questionnaire, including 62 phar-
macists, 8 general practitioners and 3 community nurses.
Respondents’ years of practice varied from 1 to 36 years.

. 39 respondents had encountered a patient with an RD at a
point in their career.

. 56 respondents identified the definition for RD as ‘A disease
that affects 1 in 2000 patients in the EU’.

. 47 respondents wished to see the ORPHA code system being
used in hospitals.

. 23 respondents agreed that these drugs should benefit from
the same incentives that OMs do.

Conclusion and relevance The fact that 18% of patients with
RDs had problems in accessibility shows there is need to
improve the accessibility of OMs. Although awareness of the
RD organisations was significant (62%), RD organisations
should try to achieve greater awareness. Lack of awareness of
RDs perceived by 97% of respondents indicates that HCPs,
such as pharmacists, have a role to play to increase awareness.
As regards HCPs, a significant suggestion was to include the
ORPHA code in hospitals (64%).
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6ER-023 THE ROLE OF INSTITUTIONAL REVIEW BOARDS, AND
HOSPITAL PHARMACISTS AS MEMBERS, IN THE
INFORMED CONSENT PROCESS IN CLINICAL
RESEARCH: A RETROSPECTIVE OBSERVATIONAL
STUDY
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Background and importance It is the responsibility of institu-
tional review boards (IRBs) and hospital pharmacists, as mem-
bers of these boards, to review a research proposal and
ensure that adequate informed consent procedures are imple-
mented in an ethical way, promoting participant autonomy
and protecting them from potential harm. In this context,
informed consent forms (ICFs) have become increasingly com-
plex and difficult for patients to understand.
Aim and objectives To analyse non-approval of clinical research
by IRBs, related to deficiencies found in the ICFs. Secondary
outcomes were type of objections in terms of readability,
length, description of study purpose, design, expected benefits
and foreseeable risks. Other ethical and legal aspects, such as
voluntary agreement to participate, right to withdraw, biologi-
cal sample management and access to personal data were also
analysed.
Material and methods This was a retrospective observational
study of the clinical studies evaluated by the IRB in a tertiary
hospital. We evaluated the IRB resolutions of all clinical stud-
ies over 4 years, including interventional studies (clinical trials)
and non-interventional research assessed by the IRB where a
hospital pharmacist was a member of the board. The commit-
tee’s decisions on approval were registered in the minutes of
the meetings. The pharmacists reviewed the minutes, evaluat-
ing the final opinion of the committee (approval/non-approval
of the study) in the first review.
Results A total of 91 sets of minutes, corresponding to the
IRB meetings over 4 years, were analysed. In these meetings,
1858 clinical trials were evaluated (1057 clinical trials and
801 non-interventional studies). Of these, 1558 required
informed consent for participation (83.9%, 95% CI 82.1–
85.5) and 987 were not approved at first review due to defi-
ciencies detected in the ICF (63.3%, 95% CI 60.9–65.7). The
main reasons for non-approval were unreadability (11.7%),
inadequate information given about access to personal data
rights (9.2%), biological sample management (7.8%) and
expected benefits (7.6%).
Conclusion and relevance There was a high proportion of defi-
ciencies in the ICFs for clinical research. They were an impor-
tant reason for non-approval of protocols evaluated by IRBs.
Taken together, there are three fundamental weaknesses in
ICFs where IRBs in hospitals play a key role: improving their
readability, adapting them to regulations concerning data pro-
tection or biological sample management, and avoiding mis-
leading information concerning enrolment.
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NP-001 IMPACT OF AN ORAL NUTRITION PROTOCOL IN
PATIENTS TREATED WITH ELECTIVE RADICAL
CYSTECTOMY: A LONG TERM FOLLOW-UP

1P Declercq, 2F Van der Aa, 1L De Pourcq, 1I Spriet. 1Hospital Pharmacy University Hospitals
Leuven and Department of Pharmaceutical and Pharmacological Sciences, University of
Leuven; 2Department of Urology, University Hospitals Leuven and Department Development
and Regeneration, Faculty of Medicine, KULeuven
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Background and importance Before we implemented an oral
nutrition protocol, parenteral nutrition (PN) was standard of
care after elective radical cystectomy (RC) patients in our hos-
pital. PN is expensive, with often metabolic and infectious
complications.
Aim and objectives The main objective of this study was to
explore the impact of the introduction of an oral nutrition
protocol on catheter-related bloodstream infection (CRBSI)
incidence. Besides, length of stay and parenteral nutrition
(PN) associated costs were compared.
Materials and methods In this large retrospective case-control
study, before (PN group) and after the implementation of the
oral nutrition protocol (since March 2010), two cohorts of
549 patients who underwent an elective RC were included. A
central venous catheter was present in every patient, which is
standard of care. The incidence of a CRBSI, the length of
stay and PN associated costs were compared.
Results In both the control (June 2000–March 2010) and the
case (March 2010–December 2017) group, an equal number
of 549 patients were included. CRBSI was reduced from 22
(4%) to 10 (1.8%) (p=0.031).
The median length of stay between both groups, 20 [17 –

25] days before vs. 17 [14 – 21] days after the implementa-
tion of the oral nutrition protocol, also differed significantly
(p<0.001).
Implementing the oral nutrition protocol resulted in a paren-

teral nutrition associated cost saving of C¼ 470 per patient.
Conclusion and relevance This large follow-up study showed
that an oral nutrition protocol is associated with a reduction
in CRBSI. Besides, postponing PN in favour of oral nutrition
enhances recovery and is associated with cost savings. In con-
clusion, we believe that the clinically relevant results of our
study are confirming that oral nutrition should be standard of
care in elective regular RC patients.

NP-002 MEDICATION SAFETY IN PATIENTS TREATED WITH
ORAL ANTITUMOR AGENTS: A PROSPECTIVE,
RANDOMISED INVESTIGATION TO IMPROVE PATIENT
SAFETY AND WELL-BEING BY INTENSIFIED CLINICAL
PHARMACEUTICAL/PHARMACOLOGICAL CARE

1P Dürr*, 2K Schlichtig, 2MF Fromm, 1F Dörje, In collaboration with participating institutions
of the CCC Erlangen-EMN. 1Pharmacy Department, Erlangen University Hospital, Erlangen,
Germany; 2Institute of Experimental and Clinical Pharmacology and Toxicology, Friedrich-
Alexander-Universität Erlangen-Nürnberg, Erlangen, Germany
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Background and importance During the last few years, pre-
scription rates of oral anticancer drugs have increased rapidly.
Because of the independent intake of these highly complex
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therapies, a close patient guidance and management is essential
to prevent treatment failure because of drug-drug or drug-
food interactions, side effects or non-adherence.
Aim and objectives The aim of this study is to investigate
whether integrating a clinical pharmacist/clinical pharmacolo-
gist into a multi-professional care team can improve patients’
safety, knowledge and well-being.
Materials and methods For this purpose, 200 patients will be
randomised. While the intervention group will receive an
intensive care program with information material and side
effect management, the control group will only receive routine
clinical care. Primary outcome parameters are the number of
drug related problems (medication errors and side effects)
regarding the oral anticancer drug and patient satisfaction
(TSQM questionnaire). Further outcome parameters will
include, for example, the number of serious side effects and
hospitalisation rates.
Results For this interim analysis, 100 patients were included.
In the intervention group the number of drug related prob-
lems regarding the oral anticancer treatment was reduced
(7.38 vs. 4.75 per patient; p<0.05) and patient satisfaction
was significantly increased (p<0.01). The intervention group
showed a lower rate of serious side effects and was less fre-
quently admitted to a hospital.
Conclusion and relevance The high rate of drug related prob-
lems in this patient population indicates that cancer patients
treated with oral anticancer drugs must be considered as a
high-risk patient group. Early intervention can reduce serious
side effects and increases patients’ satisfaction. The integration
of a clinical pharmacist/clinical pharmacologist in a multi-pro-
fessional care team increases medication safety in patients
treated with oral anticancer drugs.
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NP-003 STEADY-STATE PHARMACOKINETICS AND EARLY
SAFETY DATA IN HIV-INFECTED AFRICAN CHILDREN
WEIGHING �25 KG AFTER SWITCHING TO 50 MG
FILM-COATED DOLUTEGRAVIR TABLETS IN THE
ODYSSEY TRIAL

1PDJ Bollen*, 2A Turkova, 3E Kaudha, 4E Chidziva, 5A Lugemwa, 6A Kekitiinwa, 2A Parker,
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7Hospital 12 de Octubre, Madrid, Spain
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Background and importance ODYSSEY is an ongoing interna-
tional randomised trial evaluating dolutegravir (DTG)-based
antiretroviral therapy (ART) versus standard-of-care in HIV-
infected children starting first- or second-line ART. Pediatric
DTG film-coated tablets (FCTs) of 10 mg and 25 mg are
unavailable in low- and middle income countries (LMIC) were
most HIV-infected children live. Adult DTG 50mg FTCs are
produced by generic manufacturers at low-cost, are well-toler-
ated, and already available in many high- and LMICs.

Aim and objectives Within ODYSSEY pharmacokinetic (PK)
substudies were undertaken to assess PK and safety data for a
simplified paediatric DTG dosing approach using WHO
weight bands (WBs) 25 to <30 kg and 30 to <40 kg and
once daily 50 mg adult DTG doses.
Materials and methods Steady-state 24-hour PK curves were
constructed from data in children (�3 h fasted) observed tak-
ing current EMA-approved DTG doses of 25 mg and 35 mg
(10 mg+25 mg FCTs)) in 25-<30 kg and 30-<40 kg WBs,
respectively. After all children switched to single daily 50 mg
DTG tablet, a second 24 h PK curve was constructed. We
aimed to achieve DTG exposures comparable to historical
adult data for DTG 50 mg FCTs QD taken under fasted con-
ditions (geometric mean (GM): Ctrough0.83 mg/L, AUC0-
24h43.4 h*mg/L, Cmax3.34 mg/L). Additionally, results were
compared to PK data for DTG 50mg BID in adults (GM
ranges: Ctrough2.41 to 2.72 mg/L, AUC0-24h93.4 to 92.7 h*mg/
L, Cmax5.41 to 5.55 mg/L). Safety was evaluated after switch
to the 50mg dose at 2, 4 and 12 weeks and then every 12
weeks.
Results 28 black-African children (52 PK profiles) from
Uganda and Zimbabwe (61% male) with a median (range) age
of 11.0(7.5–17.9) years old were included. For children
weighing 25-<30 kg on DTG 25 mg (17 profiles) GM with
coefficient of variation (CV%) for Ctrough and AUC0-24h was
0.39(48) mg/L and 33.1(23) h*mg/L, respectively, and after
switch to DTG 50 mg (16 profiles) values were 0.77(43) mg/
L and 58.6(28) h*mg/L, respectively. For children weighing
30-<40 kg on DTG 35 mg (9 profiles), Ctrough and AUC0-24h
were 0.46(63) mg/L and 40.3(35) h*mg/L, and after switch to
DTG 50 mg (10 profiles) values 0.63(49) mg/L and 53.5(32)
h*mg/L, respectively. The 50 mg dose resulted in Cmax values
of 5.41(25) mg/L and 5.22(25) mg/L in WB 25-<30 kg and
30-<40 kg, respectively, which did not exceed historical Cmax
values for adults on 50 mg BID. After a median (IQR) fol-
low-up of 30(12–30) weeks on 50 mg DTG 3/28(11%) chil-
dren had grade 3 or 4 adverse events (one SAE; cryptococcal
meningitis) and all were considered unrelated to DTG.
Conclusions and relevance Adult 50 mg FCT once-daily dolute-
gravir provides appropriate PK profiles in children �25 kg,
with no safety signal, allowing practical dosing and rapid
access to dolutegravir. WHO has released new pediatric dosing
guidelines in response to these results.

NP-004 INITIATION OF A CLINICAL PHARMACIST LED,
PROSPECTIVE AUDIT ON ANTIBIOTIC PRESCRIBING

A Bor*, N Gyimesi, T Hlavács, Z Tiszai, EE Nagy, E Szilágyi, A Süle. Péterfy Hospital and
Jenő Manninger Traumatology Center, 1076 Budapest, Péterfy Sándor street 8-20
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Background and importance A pharmacist led, prospective
audit on antibiotic prescribing was introduced on three hospi-
tal wards, as an element of the local, institutional antibiotic
stewardship program (ASP).
Aim and objectives Our aims were to document and evaluate
each antibiotic prescription and therapy based on the antimi-
crobial stewardship program recommendations and to give
feedback to prescribers on their compliance to ASP guidelines.
Material and methods A paper-based audit form was prepared.
Patient data, documentation of allergies, indication of the ther-
apy and circumstances of microbiological testing were
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recorded. The pilot phase was started in September 2018, and
ended in November 2018. Detailed information on antibiotic
therapy and the 48-72-hour revision and its outcome were
also documented. Pharmacist interventions and their accept-
ance were collated. Microsoft Excel and R-Commander were
used for data management and analysis.
Results 69 patients were involved in our study, 45 men and
24 women (mean age was 57.7 years ± 16.4 years and 71.3
years ± 12.5 years). Overall, 84 antibiotic therapies (50
empirical and 34 targeted) were evaluated. 21 different antimi-
crobial agents were prescribed, the most frequent were cefur-
oxime (21 cases) and amoxicillin-clavulanic acid (15 cases).
Based on clinical pharmacist and infectologist follow-up deci-
sions, 44 cases (52%) of all antibiotic therapies were inappro-
priate. Initial antibiotic therapies weren’t optimal in 29 cases
(35%), mainly due to the unnecessarily wide spectrum of the
chosen drug (65% of initial inappropriate therapies). Thera-
peutic decisions at the revision point were inappropriate in 32
cases (38%). Pharmacist interventions were offered in 50
cases, most frequently de-escalation (16 cases), and parenteral-
oral conversion of the therapy (15 cases). The interventions
were actioned in 60% of the cases. Higher rates of interven-
tions were accepted when modification of the dose was
advised (87%) and lower acceptance when de-escalation was
suggested (31%).
Conclusion and relevance The audit gives the pharmacist an
opportunity to give continuous feedback to prescribers in
order to improve their compliance with the ASP guidelines.
The relatively high rate of inappropriate antibiotic prescrip-
tions shows a need for improvement in this area. Longer
term, an improved synergy between clinical pharmacists and
prescribers may result in an increased acceptance rate of phar-
macist interventions.
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Background and importance Transitions of care have been
determined to be one potential source of errors, especially in
relation to medications. WHO has pointed out the need to
improve patient safety at transitions for many years as the
probability of communication errors increases with a patient
moving between facilities, sectors and staff. Almost two thirds
of medication errors happen at transitions of care and these
mistakes expose patients to medication-related problems and
adverse drug events.
Aim and objectives To assess the effect of pharmacist-led medi-
cation reconciliation and to evaluate if a hospitalised patient’s
medication history is accurately recorded.
Materials and methods Medication reconciliation was per-
formed by the pharmacist within 24 hours after the patient’s

admission to the nursing, internal medicine or surgical ward
using the validated data collection form in 5 hospitals.
Results A total of 101 patients were included in the pilot
study with a mean age 73 years. A total of 218 medication
discrepancies (MD) were revealed and 80% patients had at
least one MD, a mean of 3.74 MDs per patient among those
having MDs. 65% MDs were identified as unintentional MDs
and they affected 54% patients with a maximum number of
10 discrepancies per patient case. 41% of MDs were consid-
ered clinically relevant by the joint decision of the pharmacist
and the prescriber and the patient’s medication list was modi-
fied. The most common discrepancies were drug omission
(50%), relating food supplements (14%), incorrect dose (10%)
and frequency (5%). Older female patient taking at least 5
medications had the highest probability of discrepancies to
arise.
Conclusion and relevance The results indicate that the process
of collecting medication history needs improvement by imple-
menting medication reconciliation as in 80% of cases patients’
medication list obtained by the pharmacist and nurse were not
a complete match and half of the patients had at least one
unintentional medication discrepancy. This finding is similar to
other studies regarding medication reconciliation.

NP-006 A PAIR OF PHARMACY TECHNICIAN/NURSE TO TRAIN
ON THE ANTI-RETURN VALVES

1J Villain, 1C Toullic, 1M Moenaert, 2J Charles, 1P Drancourt, 1J Boyer. 1Pôle Pharmacie,
Service des Dispositifs Médicaux Stériles, Centre Hospitalier de Valenciennes, France;
2Service Neurologie, Centre Hospitalier de Valenciennes, France

10.1136/ejhpharm-2020-eahpconf.464

Background and importance The training of nursing staff is a
major issue in hospitals. In the cardiology intensive care unit,
an audit showed a lack of knowledge of the health care staff
about the use of anti-return valves.
Aim and objectives The aim is to make nurses aware of the
proper use of anti-return valves by a fun and practical training
delivered by a pharmacy technician and a nurse of another
care service.
Materials and methods Training was developed, along with a
pre/post knowledge assessment (three questions) and a satisfac-
tion questionnaire. It has two clinical cases. The first com-
pares in real time and interactively the fluid movement of
two assemblies, one of which contains an anti-return valve
undergoing obstruction of the perfusion. The second one has
to objective to let them mounting an infusion line by position-
ing the anti-return valves. After qualification by a pharmacist,
the pharmacy technician/nurse pair then formed the cardiology
intensive care team.
Results The duration of training for the capacitation of the
pair was 2h30.
Six 30-minutes sessions were conducted to train 16 nurses

(100% of the staff).
The pre-training questionnaire average was 8.7/20 and in

post-training 16.2/20, which is a statistically significant
improvement in knowledge (p-value<0.05). 100% of the
nurses were satisfied with the training (content, pace,
duration).
Regarding the pair of trainers, the completion of the train-

ing allowed the nurse to discover the practices in another
department and the pharmacy technician to work in
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collaboration with the nursing staff taking into consideration
the difficulties they may encounter.
Conclusion and relevance This training made it possible to
raise awareness of the proper use of the anti-return valves to
secure them in a secure way. It has helped to foster collabora-
tion between pharmacy preparers and the nursing staff, the
nurse bringing his technical knowledge of the care and the
pharmacy preparer on the equipment. A post-training audit
will be organized within a few months in the cardiology
intensive care unit.
On the strength of this success, we wish to continue the

development of trainings dispensed by a pharmacy technician
and a nurse of another care service.

NP-007 A MIXED METHODS EVALUATION OF THE CROSS-
SECTOR PHARMACIST VOCATIONAL TRAINING
FOUNDATION PROGRAMME: IS THE TRAINING
PROGRAMME FIT FOR PURPOSE?

1FJ McMillan, 1A Power, 2C Bond, 2J Clelland, 2J Inch. 1Pharmacy, NHS Education for UK;
2Aberdeen University

10.1136/ejhpharm-2020-eahpconf.465

Background and importance Pharmacists increasingly have port-
folio careers, in different settings, including hospital, commun-
ity and primary care.
Aim and objectives A cross-sector Pharmacist Foundation Train-
ing programme was introduced in Scotland from September
20171 to develop transferable skills and competences for phar-
macists working in these sectors. The aim was to assess the
effectiveness of the programme.
Materials and methods The approach was underpinned by two
theoretical frameworks.2 3 Pharmacists and tutors were invited
to take part in focus groups at baseline, mid, and end-of-train-
ing, to explore their experiences. Proceedings were audio-
recorded and transcribed. On-line baseline and end-of-training
self-assessment questionnaires and routine assessment data
were analysed.
Data was managed in nVIVO v11 and analysed thematically

Quantitative data from the questionnaires and assessments was
analysed in SPSS and Excel.
Results Of the 72 registered FPs, 48 (67%) completed a base-
line questionnaire. Twenty pharmacists (28%) and 16 tutors
attended a focus group. Preliminary focus group themes
include training/support needs, professional identity, patient
safety, and training barriers/facilitators. Tutors highlighted skill
gaps and noted variation in competence, training and support
needs.
Questionnaire analyses suggest that pharmacists feel part of

the team. They are confident communicating with patients/
carers, meeting their needs, and managing pharmaceutical care
issues. but have less confidence dealing with supply chain
issues or applying local formularies.
Conclusions and relevance Baseline data suggests pharmacists’
high self-assessed competence is not matched by reflective
focus group discussions or tutor feedback. Ongoing evaluation
will confirm if the programme has enabled the development
of the requisite competences for future practice.
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NP-008 MONITORING OF PRESCRIPTIONS ON PROPHYLAXIS
OF VENOUS THROMBOEMBOLISM (VTE) IN MEDICAL
PATIENTS IN BEATRIZ ÂNGELO HOSPITAL

F Tátá*, P Cardoso, L Soares, R Figueiredo, T Lobo, M Capoulas, A Loba, E Marques,
C Santos. Hospital Beatriz Ângelo, Loures, Portugal
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Background and importance VTE is an important public
health problem because of its impact in terms of morbidity,
mortality, and associated costs. VTE prevention is a priority
strategy to improve patient safety. More than half of all
hospitalised patients are at risk for VTE. Previous studies
have reported overall VTE prophylaxis rates ranging from
13% to 64%.
Aim and objective To assess the risk of VTE in patients hospi-
talised for medical pathology, using clinical records using the
Padua score. Classify patients according to prescription, risk
factors (RF) and contraindication (CI). To verify the use of a
VTE risk assessment model. Create a computer application
with the Padua score and integrate it into the prescription
program.
Materials and methods Descriptive observational study during
September in the medical patients admitted with age �18
years. Patients were classified according to the Padua score,
LMWH prescription and contraindications in 5 populations:
(a) with prescription and without RF or CI, (b) without pre-
scription and with RF (c) with an unadjusted dose (d) with
prescription and with RF, (e) without prescription and without
RF or CI. Pharmaceutical intervention was performed in
patients classified in (a), (b) and (c), pharmaceutical interven-
tion, medical justification and information on the use of a
VTE evaluation model were recorded.
Results Of the total number of patients (218), 66.5% had a
risk of VTE of these 58.7% had no CI for pharmacological
prophylaxis. Of the 58.7%, 42% do not have prescription of
prophylaxis or have dose misfit. Of the population without
risk of VTE 35.6% have a prescription of prophylaxis. Of the
population at risk of VTE and cancer, 39% do not have pro-
phylaxis whereas in the population at risk of VTE and with-
out cancer, 18% have no prescription. A pharmaceutical
intervention was performed in 81% of the prescriptions with
an acceptance rate of 29%.
Conclusion and relevance According to the results, 42% of the
patients do not have prophylactic prescription or have an
unadjusted dose. In patients with score �4 and without CI,
the prophylaxis percentage is lower in cancer patients. The
vast majority of physicians still do not use a VTE risk assess-
ment model. The application with Padua score was presented
to physicians.
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NP-009 THE IMPACT OF TNFa INHIBITORS ON
GLUCOCORTICOIDS USE AMONG PATIENTS WITH
ARTHRIDIS

1R Hafthorsdottir, 2AL Gunnarsdottir, 3TJ Love, 4G Gerdur, 5B Gudbjornsson, on behalf of
ICEBIO. 1Faculty of Pharmaceutical Sciences, The University of Iceland, Reykjavik, Iceland;
2Faculty of Pharmaceutical Sciences, The University of Iceland and Hospital Pharmacy, The
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Iceland and Department of Education, Research and Development, The University Hospital
of Iceland, Reykjavik, Iceland; 4Department of Rheumatology, The University Hospital of
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Background and importance Glucocorticoids (GC) use among
patients with arthritis is common, but due undesirable side
effect it is vital to minimize their use as possible. The introduc-
tion of TNFa inhibitors has been a breakthrough in the treat-
ment of arthridis leading to remission for many patients. In the
literature there is however scarce information regarding the
impact of TNFa inhibitors on GC use among these patients.
Aim and objectives To explore oral GC use in patients with
rheumatoid arthritis (RA), psoriatic arthritis (PsA) and ankylos-
ing spondylitis (AS) before and after initiation of treatment
with TNFa inhibitors (TNFi).
The aim was also to evaluate if those patients on long

term GC treatment were receiving adequate preventive osteo-
porosis treatment and how treatment with TNFi affect the use
of topical steroids in patients with PsA.
Materials and methods Clinical data on patients with RA, PsA
and AS which initiated TNFi therapy with etanercept, inflixi-
mab, adalimumab or golimumab for the first time between
2005-2015 was collected from the ICEBIO registry, a nation-
wide register on all patients treated with biologic drugs due
to rheumatologic disorders in Iceland. Five controls were ran-
domly selected from the Icelandic Medicine Database in Ice-
land (IMD) and matched to each patient in relation to age,
sex and time frame. The use of oral GC, topical steroids and
bisphosphonate was collected from IMD for period of four
years, two years period before and two years period after the
initiation of TNFi. The use was then evaluated in number of
individuals, number of prescriptions and DDD (Defined Daily
Dose).
Results 621 patients with RA, PsA or AS received 2630 pre-
scriptions (3105 controls received 1337 prescriptions) for GC
during the research period. The GC use varies between
patient groups. The total GC use (DDD) doubled over the
two-year period prior to the TNFi treatment, but decreased
sharply after the initiation of TNFi. The number of individu-
als on GC decreased by one third after initiating TNFi ther-
apy and the majority of those who continued GC treatment
were patients with RA. 38% of those on long term GC treat-
ment (<7.5 mg/day for three months) were receiving adequate
preventive treatment for osteoporosis. The use of topical ste-
roids decreased by half among PsA patients and one third dis-
continued the treatment after initiating TNFi.
Conclusion and relevance TNFi therapy does impact GC use
among patients with arthritides, however large portion of RA
patients are still on GS two years after initiate TNFi therapy.
Better osteoporosis treatment is warranted for these patients.

NP-010 CLINICAL AND PHARMACOKINETIC RESULTS AFTER
THE SWITCH TO INFLIXIMAB BIOSIMILAR IN
INFLAMMATORY BOWEL DISEASE: 2 YEARS OF
REAL-LIFE EXPERIENCE

1N Martín-Gutiérrez, 1JG Sánchez-Hernández, 1N Rebollo-Díaz, 2A Fernández-Pordomingo,
2JF Muñoz-Núñez, 1V Recarey-Gerpe, 1MJ Otero-López. 1Pharmacy Service, Complejo
Asistencial Universitario de Salamanca; 2Gastroenterology Service, Complejo Asistencial
Universitario de Salamanca
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Background Debate on the use of biosimilars focuses on the
therapeutic efficacy and safety of switching between biosimilars
and their reference products.
Purpose To determine the clinical results and pharmacokinetic
behaviour of switching from originator infliximab to biosimilar
in patients with inflammatory bowel disease (IBD) over 2
years.
Materials and methods Prospective, longitudinal study (April
2017–March 2019). Patients with ulcerative colitis (UC) or
Crohn’s disease (CD) treated with originator infliximab
(Remicade) and changed to biosimilar (CT-P13) were
included.
The following outcome variables were defined: Clinical

Remission (CR)= Harvey Bradshaw index <5 in CD or par-
tial Mayo index <3 in CU; Endoscopic Remission (ER)=
mucosa healing with absence of ultrasound activity; Biochemi-
cal Remission (BR)= fecal calprotectin <100 mg/Kg.
Infliximab serum concentrations were determined by ELISA

and pharmacokinetic parameters (volume of distribution (Vd)
and clearance (CL)) were estimated by Bayesian population
pharmacokinetics analysis.
Evaluation of variables was performed in four temporal sec-

tions: prior to the switch, immediately after, and again 8
months and 2 years after.
ANOVA test was used to compare pharmacokinetic parame-

ters means and the percentage of patients who reached the
outcome variables in the different temporal sections was
calculated.
Results 42 patients (55% women) were included, with a
median [range] age of 42 [18-70] years, 10 diagnosed of UC
and 32 of CD.
Prior to the switch, 93% of the patients presented CR and

ER, and 95% BR. These results were identical immediately
after switching. Eight months after the switch, 93% of the
patients presented CR and 88% ER and BR. At the end of
the two years’ follow-up, 97% presented CR and 92% ER
and BR.
Regarding pharmacokinetic behaviour, there were no signifi-

cant differences between the average values of CL estimated
in the different sections, which were: 0.393 L/d; 0.392 L/d;
0,395 L/d and 0,390 L/d (p=0.91), nor among the Vd, whose
results were: 5.25 L; 5.25 L; 5.24 L and 5.28 L (p=0.93),
respectively.
Conclusion After switching from infliximab originator to
biosimilar in a real cohort of IBD patients, no changes in
clinical outcomes or pharmacokinetic behaviour were
observed over 2 years, which supports the switch in clinical
practice.
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NP-011 MEDICATION RECONCILIATION IN AN EMERGENCY
DEPARTMENT – PROCESS ASSESSMENT FOR A MORE
EFFICIENT SERVICE

M Dreetz Holt, A Teigen, M Hermann, R Kjome. Stavanger University Hospital, Stavanger,
Norway

10.1136/ejhpharm-2020-eahpconf.469

Background and importance Medication reconciliation (MR) is
the process of providing an exact and accurate list of all med-
ications a patient is taking. This process is necessary to ensure
that patients get the correct medications when admitted to
hospital, thus preventing drug related problems. The pharma-
cists in the emergency department at Stavanger University
Hospital use a method based on IMM-methodology (Inte-
grated Medicines Management) when executing MR. This is
time consuming, partly due to asking patients open questions
and the lack of electronic resources available at the time
IMM-methodology was developed.
Aim and objectives This thesis aims to make the pharmacist’s
method for MR at the emergency department more efficient,
thus obtaining correct medicine lists as early as possible for
more patients.
Materials and methods An observation study surveyed possible
improvements in the established method for MR at Stavanger
University Hospital. This subsequently led to implementing a
revised method for MR through an intervention study, com-
paring the methods with efficiency (time usage/patient) and
quality (proportion of patients with discrepancies and number
of discrepancies per patient). The revised method was deemed
not qualitatively inferior to the established method if the pro-
portion of discrepancies had a maximum deviation of 10%.
Results In total two hundred patients (78 years ± 10, 58%
women) were included in the control group and currently
hundred patients (78 years ± 9, 50% women) in the interven-
tion group. The time usage for completing a MR in the inter-
vention group was reduced by 34% compared to the control
group. There was no difference in the proportion of patients
with discrepancies/number of discrepancies per patient (respec-
tively 79%/1.9 in the control group and 80%/1.9 in the inter-
vention group).
Conclusion and relevance Data from the first 100 patients in
the intervention group shows that the revised method for per-
forming MR makes the process more efficient without signifi-
cantly deterioration of quality.

NP-012 COST EFFECTIVENESS ANALYSIS AND INDIRECT
COMPARISON CAN SUPPORT THE PRICE’ DEFINITION
OF A DRUG? THE CASE OF ENCORAFENIB AND
BINIMETINIB IN METASTATIC MELANOMA, THE
PHARMACIST’S POINT OF VIEW

1A Marinozzi, 1AMP Mangano, 1E Antonicelli, 1A Caprodossi, 1R Connestari, 1M Lalli,
1E Maradonna, 2R Berardi, 1L Patregnani. 1PF Farmaceutica – ARS – Regione Marche,
Ancona, Italy; 2AOU Ospedali Riuniti di Ancona – Clinica Oncologica, Ancona, Italy
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Background and importance The hospital pharmacist (HP)
plays a key role in accessing new drugs at both regional and
hospital level.
Aim and objectives The aim of this study is to propose a cost-
effective approach, from the perspective of the HP, comparing
the case of Encorafenib and Binimetinib, (EB) two BRAF

metastatic melanoma treatments (soon to be commercialized),
with similar competitor drugs.
Materials and methods We developed a probabilistic model
and a survey to quantify the economic impact of the price of
these two new drugs. A cost-effectiveness model (in terms of
OS) was developed using Montecarlo’s simulations comparing
EB vs Dabrafenib-Trametenib (DT) vs Vemurafenib-Cobimetinib
(VC): The comparison arm of the 3 drugs registration studies
was the Vemurafenib as the results of the arms were similar
(both PFS and OS). In order to estimate the potential cost of
EB (currently in negotiation), a survey was conducted within a
Regional University Hospital taking into account Clinicians,
HPs and Economists point of view.
Results The survey showed that EB could cost up to 18%
more than DT, due to the 7.5-months of life gained (MoLG)
more than the best competitor. The price emerged from the
survey was used to conduct the cost-effectiveness analysis in
order to estimate an incremental relationship between the
alternatives. From the 10,000 simulations carried out consider-
ing a threshold value of C¼ 5,000/MoLG emerged that EB
was cost effective in 80% vs. DT showing an incremental ratio
of C¼ 4,239/MoLG; Furthermore, it was found to be cost
effective in 83% vs.VC showing an incremental ratio of C¼
3,129/MoLG.
Conclusion and relevance EB potential cost could be more
than the alternatives, but with a negotiation price similar to
the available alternatives, the NHS would benefit in terms of
health (MoLG) without significant additional expense. Further-
more, when direct comparisons are not available, it is advis-
able to analyze possible strategies of indirect comparison such
as the Network metaanalysis. The methodology used in the
survey to investigate the HP’s willingness to pay could be a
support tool that could be used from AIFA representatives to
assess the perception of added value in the analysis of new
therapeutic treatments.

NP-013 THE NEOCHECK PROJECT: DEVELOPMENT OF A
PRESCRIPTION-SCREENING TOOL SPECIFIC TO
NEONATOLOGY

1,2Thomas Rudolf von Rohr, 3Roberta de Luca, 1,2Pascal Bonnabry, 3Riccardo Pfister,
1,3Caroline Fonzo-Christe. 1Geneva University Hospitals, Pharmacy, Geneva, Switzerland;
2School of pharmaceutical sciences, University of Geneva, University of Lausanne, Geneva,
Switzerland; 3Geneva University Hospitals, Neonatology and Pediatric Intensive Care Unit,
Geneva, Switzerland
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Background and importance Neonatal pharmacotherapy is chal-
lenging and often based on little evidence. Off label use of
drugs is common practice and patients are at a high risk of
medication errors and drug-related problems. Prescription-
screening tools are used in geriatrics, internal medicine and
pediatrics to optimize drug prescribing.
Aim and objectives Our aim was to develop a prescription-
screening tool specific to neonatology.
Materials and methods Clinical guidelines on neonatal pharma-
cotherapy were identified by a literature review and synthe-
tized into short statements. A 2-rounds Delphi consensus
method was used to establish the content validity of Neo-
check. The statements were submitted to a group of 23
experts in 10 Swiss neonatology centers. The level of agree-
ment was evaluated on a 5-point Likert scale (1 being the
highest level of agreement). Statements for which >65% of
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experts gave the statement a rating of 1 or 2 were selected at
round 1. This cut off was raised to >75% at round two.
Results A total of 1375 clinical guidelines were identified
from the literature search. After synthesis, 158 statements
were submitted to the group of 23 Swiss experts. The mean
agreement rating was 1.62 (95% CI 1.55 to 1.70) during the
1st round of Delphi and 1.32 (95% CI 1.28 to 1.37) during
the 2nd round. The final Neocheck tool is composed of 141
statements on 11 medical domains and 49 neonatal diseases.
On average, 95% (95% CI 94%-96%) of experts either totally
agreed or slightly agreed with the validated statements.
Conclusion and relevance A prescription-screening tool specific
to neonatalogy was developed and validated by a group of 23
Swiss experts. The impact of Neocheck on the optimization of
drug use in neonates and its potential interest as a teaching
tool for young physicians and clinical pharmacists need to be
evaluated in the future.

NP-014 MEDICINE BOXES FOR DISTRIBUTION OF PAID
PHARMACEUTICALS TO OUTPATIENTS IN THE FUTURE

C Olesen*, MN Pedersen, KBU Anthonsen, MS Wellner. Hospital Pharmacy Central
Denmark Region, Aarhus, Denmark

10.1136/ejhpharm-2020-eahpconf.472

What was done? The process for distribution of paid pharma-
ceuticals (PPs) to outpatients in Central Denmark Region
(13053 km2, 1.3 million inhabitants) is made uniform and
more flexible for the patients. Going forward, the patients
will pick up their PPs in medicine boxes.
Why was it done? In Denmark, some expensive medications
are provided without cost to a selected group of patients
(paid pharmaceuticals, PPs). Approximately 35000 patients are

receiving PPs from the hospitals in Central Denmark Region,
40% from the hospital pharmacy, the rest directly from hospi-
tal wards. Going forward, the hospital pharmacy will take
over a larger percentage of these patients. The reasoning
behind this decision is to free up time at the hospital wards,
increase quality and patient safety and create a model that
meets patient needs.
How was it done? During development of the new model for
distribution, patients and hospital staff were asked to identify
important factors when handling and picking up PPs. A task-
force has assessed different models, and decided to test a
medicine box. When picking up PPs from the medicine box,
the patient will receive a personal code delivered by SMS.
They will enter the code in the medicine box to unlock the
box and pick up their PPs.
What has been achieved? The medicine box was evaluated by
patients in a questionnaire (n=71). 87% checked ‘very satis-
fied’ or ‘satisfied’ when evaluating distribution of PPs by the
medicine box, while only 64% chose either of these categories
for distribution by the hospital wards. An impressive 94%
checked ‘very satisfied’ or ‘satisfied’ for operation of the med-
icine box.
The medicine box seems to address patient needs in a suffi-

cient manner and fulfill the chosen standards for a future dis-
tribution model for PPs.
What next? 90% of patients receiving PPs from the hospital
are expected to use the medicine box as a means of distribu-
tion in the future. 15 medicine boxes are being installed at 11
different locations in Central Denmark Region.
In the trial period, only pharmaceuticals suitable for keep-

ing at room temperature were used in the medicine box.
When implemented full scale, medicine boxes with cooling are
also being installed.

Abstracts

EJHP 2020;27(Suppl 1):A1–A232 A221



The number next to the author indicates the page number, not the abstract number.

A Colon Lopez De Dicastillo, A196
Abad FJ, A99
Abasolo Tamayo X, A86
Abaz Sazatornil R, A88
Abbassi A, A54, A188
Abdel-Kader-Martin L, A136
Abdelaziz H, A95
Abdulla A, A149
Abella Vázquez L, A10
Acin P, A113
Adade C, A27
Adade CA, A32
Adresciani E, A35
Aglili FZ, A186
Agnoletto L, A176
Agraz Pamplona I, A157
Agraz-Pamplona I, A173
Aguar Carrascosa M, A110
Aguilar Ros A, A35
Aguilera Jimenez V, A114, A183
Aguirrezabal Arredondo A, A51, A144
Agustín Ferrández MJ, A88
Agusti Maragall C, A114, A141
Aimasso U, A48
Alañón Pardo MM, A77, A159
Alañon Pardo MM, A120
Aladawi R, A95
Alaoui Mdaghri A, A186
Alarcón-Payer C, A84
Alarcon I, A47
Alarcon-Payer C, A84, A121
Alcácera MA, A76
Alcacera Lopez MA, A121, A122, A188
Alcala Soto A, A158
Alcobia A, A3, A4, A123, A124, A156, A162, A209,

A210
Aldaqdouq Y, A185
Aldave Cobos P, A95, A107, A114, A172, A189
Aldaz A, A68
Alegre-Del Rey EJ, A2, A82, A109
Alerany Pardo C, A62, A103, A104
Alfaro-Lara E, A213
Alferez García I, A184
Alhaddad K, A185
Alhomoud F, A184, A185
Aliat Z, A186
Aliprandi E, A170
Aljuzair Z, A185
Alkhayyat N, A122
Allagianni C, A133
Almeida P, A208, A209, A210
Almendros-Abad N, A191
Almuqbel D, A122
Alomar M, A122
Alonso Diez M, A51, A144
Alonso Martinez C, A55, A62, A103
Alonso Moreno M, A115
Alonso Peralta CA, A73, A111
Alonso Seco M, A150
Alsuwayegh A, A122
Alvarado Fernández MD, A167
Álvarez Á García, A69
Álvarez Ambite R, A80
Álvarez Asteinza C, A8, A152, A197, A205
Álvarez Atienza S, A127
Álvarez Del Vayo-Benito C, A213
Alvarez Lavin M, A51

Álvarez Núñez N, A123
Álvarez Nuñez N, A80
Álvarez Tosco K, A10, A11, A55
Alvarez Tosco K, A108, A207
Alvarez Tosco KI, A116
Álvarez-Sánchez R, A69
Álvaro Alonso EA, A35
Alvaro Alonso EA, A101, A203
AM Martín De Rosales Cabrera , A25, A100
Ambrosio Herrero A, A154
Ammar H, A188
Amor MÁ, A6
Amor-García MÁ, A117, A182
Amor-Garcia MA, A171
Amuge P, A216
Andrade Andrade I, A184
Andre D, A50
Andreozzi V, A208, A209, A210
Andresciani E, A109, A182
Andretta M, A5
Ángeles, A178
Antúnez-Rodríguez A, A142
Anthonsen KBU, A221
Anton Lopez J, A13
Antonazzo IC, A196
Antonicelli E, A220
Aparicio Carreño C, A21
Aparicio Hernández-Lastras MJ, A117
Aperta J, A156
Apesteguia A, A76
Apezteguia Fernández C, A180
Apolo Carvajal F, A124
Aquerreta I, A68
Arévalo-Bernabé ÁG, A130
Aragon Gracia I, A73, A111
Arancón Pardo A, A98
Aranguren Oyarzabal A, A124
Araque Arroyo P, A77
Araujo-Rodríguez F, A213
Arcenillas P, A135, A193
Arco Prados Y, A151
Arenere Mendoza M, A121
Arevalo AG, A155
Arias Martínez A, A152, A197, A205
Arias Santiago SA, A179
Arias-Martinez Á, A8
Armando A, A208
Arnaiz Diez S, A164
Arnaiz S, A75
Arnold D, A41
Arocas Casañ V, A97
Arrieta Loitegui M, A60
Arrieta M, A59
Arrojo Suarez J, A13
Arrondo Velasco A, A100, A107
Asensi Diez R, A120, A133
Attard Pizzuto M, A211, A214
Attjioui H, A15, A32, A186
Audureau P, A73
Aufegger L, A192
Aumente MD, A102
Avila Alvarez JR, A76
Ayerra Pérez H, A96
Azzopardi LM, A211

Báez Gutiérrez N, A154
Báez N, A181

Béatrice D, A144
Baños-Roldán Ú, A9
Bacci C, A179
Badibouidi F, A81, A148
Baena-Caparrós J, A130
Bagaglini G, A9
Baguena-Martínez M, A130
Ballesta-López O, A99, A112
Ballesteros Cabañas G, A136
Bandín-Vilar EJ, A23, A125
Bane S, A39
Barbadillo Villanueva S, A196
Barbazán Vázquez FJ, A21
Barbero Hernández MJ, A121
Barbosa R, A34, A43
Barcia Martín MI, A100
Barcia Martin MI, A56
Bardan Garcia B, A201
Baroni M, A196
Barragán Muñoz A, A113, A153
Barrail-Tran A, A59
Barrantes González M, A136
Barreiro Fernandez EM, A81
Barreiro-Fernandez EM, A11, A92
Barrera Ledesma M, A58
Barrera Puigdollers MT, A76
Barriga P, A75
Barriga Rodríguez P, A164
Barro Ordovas JP, A116
Barroso A, A209
Bastida C, A74
Batista R, A159
Bautista Sanz MP, A180
Bechar H, A27
Bedouch P, A189
Behague P, A21
Bejarano F, A145
Belda-Rustarazo S, A158
Belhouari M, A15
Belhout M, A187
Belló Crespo M, A117
Bella R, A19
Bello Crespo M, A173
Beltrán-García I, A99
Beltran García I, A96
Beltran Garcia I, A15, A49
Ben Cheikh Brahim A, A54
Ben Hammamia R, A188
Benítez González R, A212
Benchaabane M, A81
Benhabib A, A5
Benider A, A146
Benito Ibáñez V, A175
Benito Reyes A, A46
Bennana A, A191
Bennani I, A186
Benoit B, A159
Benomar A, A186
Berardi MA, A35, A109, A182
Berardi R, A220
Berisa S, A36
Bermejo Vicedo MT, A78
Bermejo Vicedo T, A86, A163, A166
Bermejo-Albares ML, A182
Bernardez Ferran B, A82
Bernias Domínguez MI, A20, A81, A175
Bernias Domínguez PM, A81, A175

Author Index

A222 EJHP 2020;27(Suppl 1):A1–A232



Bernias MI, A52
Bertino C, A8, A199
Bertran De Lis B, A52, A206
Bertran De Lis-Bartolome B, A97
Betancor García T, A11, A108, A160, A207
Bettayeb R, A189
Biagini S, A196
Bighinati L, A34
Bilbao Gómez-Martino C, A98, A154
Bitlloch Obiols M, A114, A141, A183
Blaise F, A24
Blanco Castro E, A101
Blanco Crespo M, A169
Blanco Rodicio A, A140
Blanco-Dorado S, A23, A82
Blanco-Grau A, A130
Blasco-Segura P, A105
Blazquez Andion M, A48
Blazquez Urtizberea U, A144
Blazquez-Ramos N, A154
Bocchio F, A7
Bocquet F, A12
Bodrogi Z, A19
Boey E, A148
Bokri E, A54
Bollen PDJ, A216
Bond C, A218
Bonnabry Pascal, A220
Bonsergent M, A59
Bor A, A216
Borchetto SL, A211
Borghesi ME, A7
Borràs Trias L, A191
Borras J, A99
Borrega Canelo L, A100
Borrero-Rubio JM, A12, A178
Borsino C, A176
Bosch Ojeda C, A202
Bossacoma Busquets F, A13, A44, A45, A46
Botz L, A18, A19, A108
Bouatia M, A32, A186, A191
Bouhlala N, A15
Bouriaud M, A189
Bouz L, A40
Bouzioukh R, A211
Bouzou N, A115
Boyer J, A217
Brasleret Y, A12
Bravo Jiménez B, A166
Brera F, A9
Briceño Casado MDP, A82, A109
Briceño-Casado MDP, A2, A178
Briceño-Casado MP, A11
Brieva Herrero MT, A111
Brito A, A123, A124, A162
Buendía-Bravo S, A42
Burger DM, A216
Burgos Sierra F, A16
Bury Macias RP, A157
Bury-Macias RP, A173
Busto Iglesias M, A23
Busto-Iglesias M, A125
Bustreo S, A94

C AleranyPardo, A55
Cáceres Velasco C, A200
Cáceres-Velasco C, A163
Cámara Aguilera FJ, A33
Cárdaba Pérez C, A175
Cañamares Orbis I, A35, A101, A124, A203

Cañuelo Coleto B, A200
Caba C, A75
Caba Hernández C, A164
Caba Porras I, A33, A89, A168, A169
Cabañas Poy MJ, A106
Cabeças T, A124
Cabello Bravo A, A86
Cabeza J, A27, A43, A201
Cabeza-Barrera J, A69
Caliz Hernandez B, A124
Calleja MA, A102
Calleja-Hernández MÁ, A91
Calles-Blanco A, A171
Calonge Jimenez V, A166
Calvi M, A7
Calvo Arbeloa M, A95, A100, A107, A114
Calvo Garcia A, A195
Calvo MI, A38
Calzado Gómez G, A14
Calzavara E, A62, A190
Cameán-Fernández M, A22
Camean-Castillo M, A12
Campabadal C, A145
Campbell Davies S, A62
Campbell Davies SE, A9
Campins Bernadas L, A114, A141, A183
Campomori A, A204
Campos J, A34
Campos Montellano FJ, A121, A122
Camuffo L, A28, A29, A30, A31, A42, A179
Canadell L, A145
Canadell Vilarrasa L, A24, A78, A106
Canales D, A60
Canales-Siguero MD, A59
Cancanelli L, A28, A29, A30, A31, A42
Canevet C, A21
Cano Dominguez S, A162
Cano Marrón M, A165
Cano Molina JA, A97
Cantarelli L, A10, A13, A14, A104, A127, A176,

A212
Cantos Gil L, A62
Cantudo Cuenca MR, A66, A197
Capano F, A4
Caparros Ruiz R, A103
Capela A, A34, A43
Capilla Santamaria E, A124
Capilla-Montes C, A42
Capilli M, A29
Capoulas M, A209, A218
Cappanera S, A35
Cappe A, A112
Caprodossi A, A220
Carabias Ané L, A174
Caraffa A, A28, A75
Caravella G, A8, A199
Cardenas M, A102
Cardona Pascual I, A62, A103
Cardona Peitx G, A174
Cardona-Pascual I, A55
Cardoso J, A124
Cardoso P, A218
Carmona Caballero JM, A65
Carnaccini F, A180
Caro Teller JM, A60
Caro-Teller JM, A59
Carr B, A187
Carr J, A14, A134
Carrara F, A139, A172
Carrasco Gomariz M, A83, A85

Carrasco Piernavieja L, A25, A100, A167
Carrascosa Piquer O, A76
Carrión Madroñal IM, A83, A125, A150, A151,
A166, A198

Carrillo C, A145
Carrucciu GA, A204
Carson L, A131
Carvajal-Sánchez MÁ, A44, A45
Casajús Navasal A, A88
Casanova Vázquez J, A73, A111
Casas A, A94
Casas Fernández X, A80
Casas Martínez A, A131
Castellana E, A48, A52
Castellanos I, A39
Castellanos Ortega A, A49
Castells G, A135, A193
Castera MDe, A99
Castillejo García R, A167
Castillo Méndez MJ, A10
Castillo-Martin C, A9, A22, A60, A167
Castillo-Salinas F, A130
Castro Balado A, A23, A36, A125
Castro Domínguez JM, A177
Castro Vida M, A178
Català Foguet JM, A44, A45, A46
Cathelineau F, A21
Cattel F, A48, A52, A94
Cavada Carranza I, A83
Cavada-Carranza I, A194
Cavallo L, A141, A176
Cavana Carranza I, A85
Cazorla Poderoso L, A88
Ceballos Lezna I, A80
Cebrián Lara L, A89
Centelles Oria M, A49
Centelles-Oria M, A99
Ceravolo G, A38, A157
Cervero Corbella S, A145
Cervi L, A4, A28, A141
Cesaroni E, A182
Cesbron S, A54, A129
Cháfer Pericás C, A183
Chacon M, A36
Chadapaud S, A67
Charbonneau F, A12
Charles J, A217
Charmillon A, A23, A24, A73
Charques Trallero V, A58
Chatain C, A50
Chaumais MC, A50
Cheikh A, A32, A186, A191
Chen S, A192
Cherrah Y, A186
Chidziva E, A216
Chinchilla Alarcón T, A100, A171
Chuan CL, A132
Chueca N, A69
Cidoncha Muñoz I, A195
Cilurzo F, A20, A28, A29, A30, A31, A42
Cimino D, A139, A172
Ciudad Gutiérrez P, A154
Claramunt García R, A33, A56, A84, A121, A126,
A138

Claramunt Garcia R, A89, A168, A169
Clavijos Bautista S, A79
Clavijos-Bautista S, A44, A45
Clelland J, A218
Clemente Bautista S, A106
Clemente-Bautista S, A130

Author Index

EJHP 2020;27(Suppl 1):A1–A232 A223



Clerici I, A153
Codina Jiménez C, A174
Colas V, A21
Colbers A, A216
Colicchio A, A28, A75
Collado-Borrell R, A6, A171
Collier H, A126
Colom Moreno R, A89
Colomer C, A134
Comandone T, A29
Comes Escoda A, A13
Comet Bernad M, A18
Compagnon M, A112
Company Albir MJ, A15
Company-Albir MJ, A112
Conde García MC, A120, A159
Conesa Nicolás E, A119
Connestari R, A220
Corbineau E, A54, A129
Corbucci I, A1
Cordero Ramos J, A167
Cordero-Ramos J, A9, A22
Corfitsen HT, A210
Corrales Pérez L, A175
Corru’ F, A141
Cortés Salgado A, A86
Cortes De Miguel S, A158
Cortoos PJ, A126
Costa P, A34
Creedon G, A205
Crescenzi S, A57
Criado Illana MT, A200
Criado-Illana T, A163
Crul M, A41
Crusells Canales MJ, A188
Crusells MJ, A76
Cruz Jurado J, A80
Cruz MÁ Pérez, A108
Cruz MÁ Perez, A46
Cruz-Cruz T, A42
Cuadros Martinez C, A143, A155, A158, A159
Cuadros-Rodríguez L, A201
Cuartero Lozano JA, A44
Cuellar MJ, A147
Cullen S, A14
Cura Y, A206
Curci V, A62, A190
Cursano R, A8, A199
Cutajar A, A147

Dávila-Fajardo CL, A142
Díaz Díaz CL, A160
Díaz Díaz L, A55, A108
Díaz Ramón M, A164
Díaz-González M, A134
Díaz-Villamarín X, A142
Dörje F, A215
D’angelo C, A176
D’huart E, A23, A24
Dürr P, A215
Dahl M, A128
Dall’aglio M, A4, A141
Dalla Fontana E, A8
Dalleur O, A61
Damas Fuentes RM, A55
Damuzzo V, A176
Dani Ben Abdel-Lah L, A66, A197
De Dios López A, A24
De Francesco A, A48
De Franco Iannuzzi A, A152

De Frutos Soto A, A2
De La Calle Riaguas B, A208
De La Higuera Diaz S, A208
De La Maza Uriarte I, A175
De La Riva Bohigas R, A172
De La Rubia J, A118
De Leon Gil A, A116
De Leon Gil JA, A87
De Miguel Bouzas JC, A177
De Pourcq L, A138, A215
De Thurah A, A6
Debailleul M, A21
Dechartres A, A200
Declercq P, A61, A138, A215
Decoene A, A17
Decreau-Gaillon G, A143
Degli Esposti L, A5
Degrassat-Théas A, A12
Del Estal J, A145
Del Estal Jiménez J, A24, A78, A106
Del Prado JR, A102
Del Río Valencia JC, A85, A93, A100
Del Rio Ortega P, A73, A111
Del Rosario García B, A14, A127, A212
Del Rosario Garcia B, A10, A13, A104, A176
Del Vecchio M, A190
Delande E, A211
Delgado Rodriguez J, A114, A141, A183
Delgado Sánchez O, A33
Delgado Sanchez O, A118
Delgado Silveira E, A166
Delgado-Cuesta EM, A9
Delgado-Valverde M, A22
Della Costanza C, A170
Della Fontana E, A199
Della O, A193
Demeo MS, A109
Demoré B, A24, A30
Demore B, A23, A24, A70, A73
Derfoufi S, A146
Desruet MD, A189
Di Benedetto A, A7
Di Gerardo M, A8, A199
Di Martino E, A20, A194, A195
Diaz Cambron A, A46
Diaz Ramon M, A97
Diaz Ruiz MDP, A207
Diestre Ortin G, A113
Diez Fernandez R, A83, A85
Dijkers E, A34, A37
Dobrito AM, A75
Dohou AM, A61
Dol L, A67
Dolan E, A134
Dolz Bubbi E, A46
Domínguez Bachiller M, A56, A127, A167
Domínguez Menéndez JA, A144
Domenech-Moral L, A130
Domingo A, A118
Domingos S, A124
Dominguez Bachiller M, A25, A100
Dominguez Barahona A, A150
Dominguez Cantero M, A11, A92, A109
Dominguez-Cantero M, A2, A12, A81, A82, A178
Dorta Vera D, A46
Dossou FMD, A61
Drago A, A210
Drancourt P, A217
Dreetz Holt M, A220
Dridi H, A54

Du Bois I, A61
Duarte Perez JM, A89
Dupont L, A81
Duque Aguilar JJ, A164
Duque JJ, A75
Durán Román C, A21
Duran Piñeiro G, A49
Durand L, A115
Durand M, A189

E Ruiz De Velasco Artaza , A51
Ebbers H, A32
Echarri-Arrieta E, A125
Egües Lugea A, A189
El Assil A, A27
El Edrisi M, A95
El Karbane M, A32
El Orche A, A32
El Wartiti MA, A186, A191
Elósegui Horno I, A121
Elberdin Pazos L, A101
Elizondo Armendáriz J, A100, A114
Elizondo Armendáriz JJ, A172, A189
Elizondo Armendariz JJ, A95, A107
Elliott L, A203
Elouadghiri B, A15
Enemark U, A6
Enneffah W, A191
Enrico F, A29
Escalona Rodriguez S, A135
Escaut L, A59
Escobar Cava P, A96
Escobar Rodríguez I, A35, A203
Escobar Rodriguez I, A101
Escolano Pueyo A, A88
Escribano Valenciano I, A20
Escrig-Fernández R, A112
Escudero Brocal A, A124
Escudero-Vilaplana V, A6, A171
Espinosa Bosch M, A202
Espona M, A113
Espuny Miró A, A164
Estaire Gutierrez J, A58
Esteban Alba C, A101, A203
Esteban Cartelle B, A163
Esteban Casado S, A35, A203
Esteban-Casado S, A101
Esteve Pitarch E, A24, A78, A106
Esther , A127
Etkind M, A193
Expósito Afonso IJ, A80
Expósito-Hernández J, A91
Exposito J, A43

Félix J, A208, A209, A210
Fages M, A76, A177
Falcón-Rodríguez FJ, A22
Falk A, A128
Fanchini L, A94
Fantini L, A180
Fanuel Remoue AS, A54
Farré Riba R, A45, A46
Farre Riba R, A44
Fassi Fihri A, A27
Fazio M, A29
Feal B, A25
Federici M, A29
Felluga G, A1
Fenix-Caballero S, A2, A12, A81, A82, A92, A109
Fernández Anguita MJ, A128

Author Index

A224 EJHP 2020;27(Suppl 1):A1–A232



Fernández C, A25
Fernández Díaz E, A144
Fernández De Uzquiano E, A215
Fernández Fradejas J, A86
Fernández Gabriel E, A87
Fernández González B, A21
Fernández López EG, A87
Fernández Laguna C, A205
Fernández Laguna CL, A8, A152, A197
Fernández LC, A75
Fernández Lisón LC, A164
Fernández MÁ González, A98
Fernández Martínez I, A119
Fernández Navarro JM, A96
Fernández Torres RM, A101
Fernández Varela AM, A113
Fernández Vera D, A46
Fernández Zamora C, A79
Fernández-Ferreiro A, A36
Fernández-Fraga F, A63
Fernández-Gómez AE, A142
Fernández-López C, A91
Fernández-Molina S, A113, A153
Fernández-Pordomingo A, A219
Fernández-Zamora C, A44, A45
Fernàndez Fernàndez RA, A145
Fernandes A, A124
Fernandes L, A142
Fernandez B, A94
Fernandez C, A200
Fernandez Caballero R, A102
Fernandez Cortes F, A69
Fernandez Cuerva C, A133, A168
Fernandez Fraga F, A79
Fernandez Garcia B, A86
Fernandez Oliveira C, A87, A101
Fernandez Oropesa C, A16
Fernandez Rubio B, A115
Fernandez Uria J, A51
Fernandez Vera DF, A55
Fernandez-González-Caballos JA, A9
Fernandez-Vega Cueto-Felgueroso L, A36
Ferràndez D, A151
Ferrada Gascó A, A96
Ferrada-Gascó A, A99
Ferrandez Martí D, A58
Ferrandez-Quirante O, A113
Ferrante F, A57
Ferrari Piquero JM, A60
Ferrari-Piquero JM, A59
Ferreira A, A34, A37
Ferreira AI, A142
Ferreira D, A34
Ferrer Machín A, A10, A11, A55, A108, A160,

A207
Ferrer Machin A, A116
Ferreras López N, A123
Ferrero MM, A3, A22
Feutry F, A31
Figueiredo R, A218
Fillatre A, A187
Fiogbe DA, A61
Firman P, A119
Fittler A, A19
Flet L, A189
Flores-Moreno S, A136
Floret E, A21
Florit-Sureda M, A153
Floug Q, A187
Foglio F, A29

Folcarelli M, A57
Fonseca Capdevila E, A101
Font P, A102
Fonzo-Christe Caroline, A220
Ford D, A216
Formiga Ribas E, A191
Fortes González S, A177
Fox A, A131
Fraga S, A34, A43
Fragiadaki M, A2
Fraile C, A94
Fraile Gallart MJ, A164
Fraile Rodriguez C, A86
Francisco , A72
Franco AC, A16
Franklin B, A192
Franklin BD, A193
Freddi N, A176
Freire M, A215
Fremaux P, A189
Fresán Restituto D, A114
Fresquet Molina R, A121, A122
Fromm MF, A215
Fronteau C, A168
Frontini R, A212
Frutos Perez-Surio A, A122, A188
Fruttero C, A3, A22
Fruttero R, A22
Fuentes Socorro C, A96
Furniss D, A193

Gándara Ande A, A21
Gómez Álvarez ME, A152
Gómez D, A111
Gómez Delgado M, A68, A161
Gómez EP, A52, A206
Gómez Espinosa P, A208
Gómez Lluch MT, A120, A159
Gómez MÁ Ocaña, A10, A55
Gómez Silva G, A96
Gómez Zamora M, A33
Gómez-Caballero EP, A97
Gómez-De Rueda F, A121
Gómez-Ganda L, A130
Gómez-Sayago L, A163
Gómez-Valent M, A113, A153
Gago-Sanchez AI, A102
Galassi M, A170
Galceran MDLE, A151
Galfrascoli E, A62, A190
Galindo Allueva M, A121, A122
Gallego Muñoz C, A181
Gamarra Calvo S, A103
Gambitta L, A62, A190
Ganfornina Andrades A, A88, A128
Garau V, A204
García Á Solaz, A183
García A, A106, A118
García Albás JJ, A96
García Cairós J, A14
García Del Barrio MA, A94
García Esteban B, A208
García García B, A33
García Gil S, A14
García Giménez I, A150
García Jimenez V, A197
García M, A25
García MÁ Amor, A71
García Marín J, A177
García Marco D, A150

García Marrero R, A127
García Matillas CN, A119
García Moreno F, A71
García Sánchez R, A71
García Sánchez S, A71, A117
García Silva AL, A108
García Soler JI, A97
García Villanova J, A69
García-Del-Barrio MÁ, A86
García-Fernández C, A158
García-Fumero R, A84, A91
García-García A, A182
García-Moreno F, A182
García-Moreno FJ, A6, A117
García-Navas P, A142
García-Quintanilla L, A23, A125
García-Sánchez S, A6, A182
García-Trevijano M, A98
García-Valdés MDM, A84
Garcia Albás JJ, A53
Garcia Cairos J, A10, A13, A176
Garcia De Santiago B, A116
Garcia Fumero R, A162
Garcia Garcia S, A62, A103, A104
Garcia Gil S, A10, A13, A176
Garcia Gomez N, A126, A138
Garcia Marin J, A76
Garcia Martin E, A116
Garcia Monsalve A, A91
Garcia Peralo A, A195
Garcia Robles AA, A110, A112, A183
Garcia Yubero C, A116
Garcia-Garcia S, A55
Garcia-Monsalve A, A89, A90
Garcia-Palop B, A130
Garcia-Quintanilla L, A36
Garfield S, A193
Garnier N, A21
Garreffa MR, A152
Garreta G, A135, A193
Garrido Ameigeiras MR, A164
Garrido Martínez MT, A166
Garrido MR, A75
Garzone AMF, A35, A109, A182
Gasperoni L, A28, A75
Gastalver-Martin C, A42
Gatti V, A211
Gavin C, A187
Gavioli B, A180
Gavira Moreno R, A92, A204
Gavrus Ion D, A44, A45, A46
Gazquez-Perez R, A64
Gea Navarrete S, A117, A173
Gendre P, A54, A129
Gerdur G, A219
Gheza SG, A204
Giammona R, A20, A194, A195
Gibb DM, A216
Gil Navarro MV, A65
Gil-Sierra MD, A2, A82, A109, A178
Gilabert-Sotoca M, A39
Gillespie U, A129
Giménez V, A25
Giménez-Manzorro Á, A182
Gimenez Poderós T, A111
Gimenez-Manzorro A, A171
Gimeno Gracia M, A122, A188
Gimeno Navarro A, A110
Gimeno-Gracia M, A76
Gimeno-Navarro A, A112

Author Index

EJHP 2020;27(Suppl 1):A1–A232 A225



Ging P, A52
Gini R, A196
Giraldez Montero JM, A49
Giralt M, A193
Godinho J, A142
Gomez Domingo MR, A62, A103
Gomez Germá P, A92
Gomez Pedrero AM, A56
Gomez-Domingo M, A55
González A, A106
González De La Fuente GA, A14, A127
González Franco RM, A111
González García I, A11, A55, A160
González García J, A14, A80
González Joyanes MP, A108
González MA, A123
González Pérez-Crespo MC, A119
González-Barcia M, A23, A36
González-Colominas E, A57
González-López J, A23
Gonzalez De La Fuente G, A104
Gonzalez De La Fuente GA, A13, A176
Gonzalez Del Valle E, A162
Gonzalez Fernandez A, A50
Gonzalez Franco RM, A73
Gonzalez Furelos T, A131
Gonzalez García I, A108
Gonzalez Garcia J, A10, A13, A104, A176
Gonzalez Lozano E, A97
Gonzalez Martinez M, A124
Gonzalez Perera I, A87
Gonzalez R, A57
Gonzalez Suarez S, A150
Gonzalez-Garcia M, A39
Gonzalez-Moreno P, A155
Gonzalez-Padilla M, A139
Gordon Sahuquillo M, A49
Gorgas MQ, A106, A155
Gorgas-Torner M, A55
Gorgas-Torner MQ, A173
Gouveia A, A16
Gozalo Esteve I, A164
Gracia García B, A207
Gracia Garcia B, A76
Gracia Piquer R, A121, A122, A188
Gracia R, A76
Gracia-Pérez A, A99
Gramage Caro T, A78, A163, A166
Grande E, A3, A22
Granero Lopez M, A201
Granollers Rabal P, A62
Grau S, A57
Gregis F, A211
Grimaux J, A12
Grutzmancher Saiz S, A151
Gudbjornsson B, A219
Guenault N, A21
Guerra Estevez D, A58
Guglielmi S, A109
Guido E, A7
Guijarro Herrera S, A162
Guimaraes R, A115
Guindel Jiménez C, A123
Guisado Gil AB, A83, A125, A150, A166
Gumiel-Baena I, A63
Gunnarsdottir AL, A219
Gurrera Roig T, A114, A141, A183
Gutiérrez Á Yuste, A169
Gutiérrez A, A134
Gutiérrez Lorenzo M, A178

Gutiérrez Nicolás F, A14, A127, A212
Gutiérrez Palomo S, A37
Gutiérrez S, A106
Gutierrez A, A94
Gutierrez Nicolas F, A10, A13, A80, A104, A176
Gutierrez Palomo S, A67
Gutierrez-Palomo S, A89, A90
Gyimesi N, A216

Hafthorsdottir R, A219
Haleder Z, A63
Hamdad F, A187
Handschin G, A190
Hariki M, A160
Hatzel S, A211
Hayek Peraza M, A10
Hedli K, A187
Heery H, A132
Henard S, A70, A73
Henares López A, A85
Henman M, A187
Herdeiro MT, A156
Hermann M, A220
Hermosilla Fernández J, A27
Hermosilla J, A43
Hernán-Moreno N, A194
Hernández Gago Y, A108
Hernández Rojas S, A11
Hernandez Ovejero H, A124
Hernandez Rojas S, A108, A207
Hernandez-Gonzalez M, A173
Hernando Verdugo M, A118
Hernanz Chaves R, A53
Herranz Alonso A, A40, A71
Herranz-Alonso A, A6, A117, A171, A182
Herrera Expósito M, A178
Herrera Hidalgo L, A65
Herrero A, A215
Herrero Ambrosio A, A98
Herrero Corell I, A86
Herrero Juarez RA, A200
Herrero Poch L, A177
Herrero Revuelta JL, A40
Herrero-Durán I, A117
Hickey E, A205
Hijazi Vega M, A63, A194
Hindlet P, A200
Hlavács T, A216
Horna Oreja O, A122
Horno Ureña F, A84
Hornyák J, A18
Horta Hernández AM, A169
Horváth L, A212
Hosford J, A202
Houchi H, A160
Hoyo-Muñoz A, A171
Huang CW, A213
Humbert C, A59
Hunfeld N, A149
Hung KKC, A156
Huon JF, A54, A129, A168, A189
Hurkens K, A137
Hussar L, A217
Husson F, A193
Hwang SJ, A32

Ibáñez Carrillo M, A67
Ibáñez Caturla J, A79
Ibáñez Zurriaga MD, A195
Ibañez Carrillo M, A50

Ibañez Heras N, A79
Ibañez-Caturla J, A44, A45
Ibañez-Heras N, A194
Ichinose H, A160
Idoate AI, A68
Ielo D, A4
Iezzi A, A153
Iglesias Carbajo A, A8
Iglesias Gómez R, A15, A110
Iglesias Jimenez E, A13
Iglesias-Bolaños AM, A42
Iglesias-Gómez R, A99
Illaro Uranga A, A73
Illodo Becerra J, A114
Illodo Becerra JA, A95, A107
Imaz C, A131
In collaboration with participating institutions of the
CCC Erlangen-EMN, A215

Inch J, A218
Inmaculada JN, A215
Inmaculada S, A47
Inserra C, A19
Ippolito M, A48
Isoardo A, A3, A22
Issa R, A27
Iwazawa H, A160
Izham M, A95
Izquierdo García E, A203
Izquierdo Garcia E, A101
Izquierdo Muñoz S, A2
Izquierdo-Macián I, A112

Jankowiak-Gracz H, A41
Jaume Gaya M, A69
Javier , A127
Jemos C, A42, A139, A172
Jerez Rojas J, A56
Jiménez De-Juan MDC, A128
Jiménez López Y, A33
Jiménez Morales A, A84, A121, A206
Jiménez-Morales A, A84
Jiménez-Nácher I, A98
Jiménez-Pulido IP, A90, A105
Jimenez L, A64
Jimenez López Y, A56
Jimenez Lopez Y, A126, A138
Jimenez Morales A, A179
Jimenez-Cabrera S, A102
Jimenez-Galan R, A136
Jimenez-Pulido IP, A90
JJ Ortiz De Urbina González, A80
Jochebeth A, A95
Joly LM, A143
Jornet Montaña S, A24, A78, A106
Jorques M, A113
José Arístides LG, A11
Juanbeltz Zurbano R, A95
Juanes Borrego A, A48, A51, A53, A71
Juarez JC, A155
Jubraj B, A193
Juez Santamaría C, A119
Juliá Luna FJ, A208
Jurado-Romero A, A139

Kälvemark A, A129
Kaji M, A160
Kanal K, A217
Kaudha E, A216
Kekitiinwa A, A216
Kempen T, A129

Author Index

A226 EJHP 2020;27(Suppl 1):A1–A232



Kennedy I, A205
Khaireddine R, A54, A188
Khan SU, A95
Khangtragool A, A64
Kieran M, A52, A146
Kim J, A32
Kinahan C, A132
Kirchdorfer K, A137
Kiss D, A108
Kjome R, A220
Klaas C, A26
Klems M, A137
Klovrzová S, A40
Koch K, A137
Kock-Hauser C, A174
Korczowska E, A41
Kosaka S, A160
Koufopoulou SA, A133
Kovács S, A19
Krüger C, A195
Kreundl K, A137
Kriouile Y, A186
Kujau BR, A26
Kuttikrishnan S, A95
Kuy H, A137

Lázaro Cebas A, A35, A203
Lázaro Cebas J, A200
Lázaro-Cebas J, A163
López Á Pieras, A8, A152, A197, A205
López Álvarez R, A150
López A, A118
López AM, A56
López Broseta PA, A24, A78, A106
López Cortés LE, A65
López Gálvez MI, A118
López López AM, A121
López Suarez D, A123
López Vinardell L, A51, A53, A71
López-Montero E, A82
Labeaga Beramendi Y, A21
Lacalle Fabo E, A114
Lacasa C, A38
Lacassagne P, A47
Ladisa V, A170, A190
Lago Rivero N, A140
Lakhdari H, A193
Lalli M, A220
Lalueza P, A155
Lalueza-Broto P, A130
Lam RPK, A156
Lampe L, A21
Lamsaouri J, A15, A191
Langebrake C, A195
Laorden Carrasco A, A97, A164
Lara C, A215
Lara Cantón I, A183
Largeau B, A189
Larrabeiti Echevarria A, A53, A96
Larrayoz Sola B, A172
Larrea Goñi N, A95
Larrea Vargas M, A164
Larrosa García M, A62, A104, A157
Larrosa Garcia M, A103
Larrosa-Garcia M, A55, A173
Larrubia Marfil Y, A116
Lasmar M, A188
Lastra CF, A191
Latre Gorbe C, A13
Laurent V, A168

Lauria Pantano C, A190
Lavandeira Pérez M, A169
Lazaro Cebas A, A101
Le Meur L, A159
Le Poole S, A115
Leal-Macias MT, A155
Lecis M, A38, A157
Leclercq V, A21
Lee RHY, A156
Leenhardt J, A189
Legido Soto JL, A140
Leis Trabazo R, A49
Lemaitre N, A187
Lemmens R, A137
Leonardi Vinci D, A194, A195
Lepelletier A, A168
Letona Carbajo S, A188
Letona S, A76
Letort C, A54
Levin G, A26
Lewis P, A147
Liang YH, A149
Liekweg A, A174
Lin YN, A132, A213
Linés-Palazón M, A130
Linares A, A120, A133
Linares Alarcón A, A184
Linkens A, A137
Lisby M, A6
Llanos Garcia MT, A124
Llinares Esquerdo M, A170
Llinares-Esquerdo M, A89, A90, A105
Llorente Gutierrez J, A116
Lloret Llorca A, A119
Lo Cricchio G, A190
Lo Surdo G, A196
Loba A, A209, A218
Lobardero Pin M, A46
Lobo T, A198, A218
Lobo-Leon E, A64
Lomares Manzano I, A88
Longobardo G, A30
Lopez AM, A126
Lopez Aspiroz E, A116
Lopez Bouzo L, A55
Lopez C, A57
Lopez Faixo D, A114, A141
Lopez Garcia A, A79
Lopez Lopez AM, A138
Lopez Mendez P, A79
Lopez Vinardell L, A48
Lorenzo García MP, A35
Lorenzo Martin S, A196
Losa López L, A207
Losa Lopez L, A76
Lostaunau G, A118
Lourenço L, A124
Loutski S, A81
Love B, A14, A134
Love TJ, A219
Lozano Blázquez A, A152, A205
Lozano Blazquez A, A8, A197
Luber R, A98
Luca Roberta de, A220
Lucas N, A47
Lucatelli MV, A179
Lucksiri A, A64
Lugemwa A, A216
Luis SR, A215
Luna F, A15

Luna Higuera A, A65, A184
Luque Márquez R, A65
Luque S, A57
Lyne J, A205

M Ruiz De Villegas García-Pelayo , A171
Márquez Nete N, A206
Márquez Pete N, A162, A179
Mékidèche T, A211
Mañes M, A52, A206
Mañes Sevilla M, A20, A74, A81, A97, A175
Macía Rivas L, A205
Macía Rivas MD, A8, A152
Machetti M, A38
Maffei S, A196
Maffeis G, A29
Magallon Martinez A, A88
Maison P, A5
Majuelos Aicart L, A55
Makridaki D, A133
Makumbi S, A216
Maldonado Montoro MDM, A179, A206
Malengo D, A139, A172
Malo Fumanal S, A188
Mancini M, A28, A75
Mandy B, A211
Mangano AMP, A220
Mangoni G, A4, A28, A29, A30, A31, A42, A141
Mangues Bafalluy MA, A48, A51, A53, A71
Manresa-Ramón N, A44, A45
Manzaneque A, A135, A193
Manzano Martin MV, A88
Marín-Ventura L, A163
Maradonna E, A220
Maray Mateos I, A8, A152, A197, A205
Marchesi F, A211
Marco N, A145
Marcos Salazar MS, A25
Mariño EL, A191
Marin Pozo JF, A89, A168, A169
Marin Rubio S, A141, A183
Marinozzi A, A220
Marliot G, A31
Maroto E, A52, A206
Marqués-Miñana MR, A99
Marques E, A218
Marques L, A198
Marquez-Fernández E, A111
Marquez-Megías S, A134
Martín Cerezuela M, A49
Martín Conde JA, A11
Martín Fernández N, A150, A151
Martín Herranz I, A87
Martín I, A25
Martín Marqués M, A24, A78, A106
Martín Val A, A145
Martín-De-Diego R, A194
Martín-Gutiérrez N, A219
Martínez Álvarez E, A80, A123
Martínez Agulleiro LM, A113
Martínez Chillaron E, A96
Martínez De La Plata JE, A66, A121
Martínez De La Torre F, A59, A60
Martínez Martínez C, A96
Martínez Martínez F, A206
Martínez Simón J, A127
Martínez-Bahamonde FJ, A125
Martínez-Galán F, A38
Martínez-Múgica Barbosa C, A21
Martínez-Núñez ME, A63

Author Index

EJHP 2020;27(Suppl 1):A1–A232 A227



Martínez-Pérez S, A89, A90, A105
Martínez-Suarez A, A60
Martin Conde JA, A87, A116
Martin Cruz B, A20
Martin Herranz I, A101
Martin-Gil M, A102
Martin-Gutierrez N, A102
Martinez Aguirre I, A144
Martinez Bautista MJ, A88
Martinez C, A53
Martinez Camacho M, A150
Martinez Casanova N, A124
Martinez Castro B, A165
Martinez De Arriba R, A175
Martinez Hernandez A, A116
Martinez Perez S, A91
Martinez Sogues M, A165
Martinez Sotelo J, A69
Martinez Suarez A, A167
Martinez-Diaz C, A81, A92
Martinez-Dueñas Lopez-Marin L, A126, A138
Martinez-Gallo M, A173
Martinez-Sogues M, A39
Martos Rosa A, A178
Mas-Serrano P, A134
Mastrogiacomo A, A4
Mateos MV, A118
Matilla Fernández B, A123
Matilla García E, A180
Matoses Chirivella C, A50, A91
Matysová L, A40
Mayer M, A108
Mayet A, A122
Mayorga Bajo I, A124
Mazaud P, A17
Mazet R, A189
Mazza D, A4, A141
Mc Gann C, A14, A134
Mccarthy S, A202
Mchugh J, A205
McMillan FJ, A218
MDV Sanchez Matamoros Piazza , A158, A159,

A199
Meana A, A36
Meca N, A135, A193
Medaglia ML, A4
Medaglia MLA, A141
Medina M, A151
Medina Persinal M, A36
Meegan C, A52, A146
Mefetah H, A32, A186, A191
Meier K, A41
Mejias Trueba M, A65, A115, A135, A136, A154,

A181
Melanophy G, A187
Melgarejo Ortuño A, A71
Melgarejo-Ortuño A, A6, A117, A182
Mely L, A211
Membre S, A112
Membrive C, A179
Menárguez Blanc R, A8, A152, A197
Menéndez Naranjo L, A164
Menarguez Blanc R, A205
Mendiola Garcia S, A58
Mendoza Acosta I, A169
Mendoza Aguilera M, A24, A78, A106
Mendoza-Paredes K, A173
Menendez Naranjo L, A97
Mengato D, A1, A176
Mengual A, A118

Mensa Vendrell M, A136
Menti AM, A5
Merayo-Lloves J, A36
Merino Almanzan M, A89
Merino Almazán M, A33
Merino Alonso FJ, A116
Merino Alonso J, A10, A11, A55, A87, A108, A160,

A207
Merino-Bohórquez V, A22
Merlo FD, A48
Meroño Saura MA, A79
Meroño-Saura MA, A44, A45
Mesa Expósito R, A55, A116
Mesa Exposito R, A108, A207
Mestres-Gonzalvo C, A137
Metsemakers WJ, A61
Meyer F, A73
Miarons Font M, A106, A141
Miarons-Font M, A55
Migliazzi C, A170, A176
Milani F, A176
Milani M, A139, A172
Miljković N, A212
Milosevic V, A137
Minghetti P, A20, A28, A29, A30, A31
Minischetti M, A176
Minniti E, A190
Miralles Andreu G, A29, A67, A91, A170
Miralles-Albors P, A113, A153
Miralles-Andreu G, A89, A105
Miranda Del Cerro A, A166
Mocquard J, A129
Modamio P, A191
Moenaert M, A217
Moleón-Ruiz M, A213
Molina Garcia T, A79, A83, A85
Molina JÁ Cano, A164
Molina-García T, A63, A194
Molnár B, A108
Moncín Torres C, A18
Mondelo-García C, A36
Monte E, A147
Monteagudo Santolaya E, A89
Montero Delgado A, A207
Montero Hernández M, A117
Montero Hernandez M, A173
Montero Llorente B, A78, A163, A166
Montero Pérez O, A198
Montero S, A216
Montero-Perez O, A93
Montoro Ronsano BJ, A104, A157
Montoro Ronsano JB, A62, A103
Montoro-Ronsano B, A173
Montoro-Ronsano JB, A130
Montoya Egea JM, A119
Montoya Matellanes J, A46
Monzón-Moreno A, A213
Moons L, A61
Moquard J, A54
Morón-Romero R, A69
Mora Herrera C, A143, A199
Mora MA, A197
Mora Mora M, A66
Mora Mora MA, A66
Mora Rodríguez B, A93, A171
Mora-González AM, A44
Mora-Santiago MR, A68, A72
Moralejo MÁ Andrés, A96
Morales Barrios JA, A13, A176, A212
Morales Lara MJ, A65, A184

Morales Triadó A, A145, A174
Morandell G, A1
Moraza Á Narrillos, A71
Morell Baladron A, A195
Moreno ÁMVillalba, A125
Moreno Diaz R, A180
Moreno Escudero IM, A37
Moreno Garcia M, A83, A85
Moreno M, A215
Moreno Nuñez L, A72
Moreno Palomino M, A98, A154
Moreno Perulero ML, A120
Moreno Ramos F, A98
Moreno-Ramos C, A11
Moretti V, A35
Morgado M, A156
Moriel C, A52, A206
Moriel Sánchez C, A20, A81, A175
Moriel-Sánchez C, A74, A97
Moroba-Estor A, A39
Morona I, A52
Morona Minguez I, A175
Mosquera-Torre A, A82
Motoki T, A160
Mousa S, A68
Moussour M, A112
Moya Carmona I, A161
Moya Sola J, A15
Moya-Carmona I, A68, A72, A139
Muñoz Burgos M, A135
Muñoz Castillo I, A85, A93, A100, A120, A133,
A171

Muñoz Castillo MI, A168
Muñoz Cejudo BM, A66, A197
Muñoz Cid CL, A56, A89, A121, A126, A138,
A168, A169

Muñoz Olea J, A166
Muñoz-Núñez JF, A219
Mueller D, A137
Muiño I, A145
Mujuru H, A216
Mukhtar O, A68
Muniain MP, A145
Murcia López AC, A67, A170
Murcia Lopez AC, A50
Murgadella Sancho A, A76, A207
Murillo-Izquierdo M, A60
Muros M, A47
Musazzi UM, A20
Muziotti C, A67

Nájera Pérez MD, A79
Núñez Arias D, A113
Núñez-Núñez M, A69
Nael K, A217
Nagy EE, A216
Naine C, A12
Nalda-Molina R, A134
Nanduudu A, A216
Nardelli M, A28
Narrillos-Moraza Á, A6, A117, A182
Narrillos-Moraza A, A171
Natalia N, A201
Natalia-Iglesias N, A43
Navarrete-Rouco ME, A113
Navarro A, A106
Navarro Ruiz A, A29, A37, A50, A67, A89, A90,
A91, A105, A170

Navarro-Bailón A, A102
Navas N, A27

Author Index

A228 EJHP 2020;27(Suppl 1):A1–A232



Naveau M, A31
Nazco Casariego GJ, A10, A13, A14, A80, A104,

A127, A176, A212
Nchinech N, A15, A186
Nebot Villacampa MJ, A121
Neefs J, A138
Nemec K, A41
Nevot-Blanc M, A39
Nicolás J, A135
Nicolas J, A193
Nikou K, A133
Nisse YE, A24, A30, A144
Nizet P, A54, A129
Nolan M, A205
Norton J, A193
Nos-Mateu P, A99
Notario Dongil C, A77, A159
Noya Pereira MS, A87
Nozza S, A211
Nuñez Bracamonte S, A119
Nyaka B, A18

O’Connor M, A134
O’Connor S, A205
O’Meara M, A205
O’neill R, A98
Obayashi K, A147
Oborne A, A203
Oca Luis B, A175
Ocaña Gomez MA, A116
Ode Febles J, A10
Oijen B, A137
Olesen C, A6, A16, A221
Oliva Hernandez L, A55
Oliveira R, A124, A198
Oliveras A, A57
Oliveras Simón C, A145
Omini L, A29
Omodeo Salè E, A42, A139, A153, A172
Omran S, A68
on behalf of ICEBIO, A219
Ortega A, A68
Ortega Belío I, A172
Ortega De La Cruz C, A100, A168
Ortega Navarro C, A71
Ortega-Garcia MP, A105
Ortenzi GB, A35, A109, A182
Ortiz De Urbina JJ, A123
Ortiz González M, A33
Ortiz Latorre JL, A68, A139, A161
Ortiz M, A168
Ortiz Pérez S, A60
Ortiz-Pérez S, A59
Ortonobes Roig S, A113
Osman D, A59
Osorio-Prendes S, A171
Otero Millan L, A140
Otero MJ, A106
Otero Villalustre C, A46, A55
Otero-López MJ, A102, A219
Ouahchi Z, A54, A188
Outeda Macías M, A87
Outeda Macias M, A101

P De Juan García Torres , A169
Pérez Almagro MF, A33
Pérez Blanco JL, A65, A154
Pérez Blanco JS, A106
Pérez Cano E, A33, A56

Pérez Encinas M, A72, A127
Pérez Facila A, A159
Pérez Fernández E, A72
Pérez Huertas P, A110
Pérez P, A75
Pérez Ramírez C, A206
Pérez Senoff R, A69
Pérez-López C, A72
Pérez-Moreno MA, A213
Pérez-Robles R, A201
Pérez-Villalón P, A105
Pacheco Garrido R, A166
Pacheco López P, A79
Pacheco P, A44, A45
Padilla Salazar ML, A10
Palacios L, A145
Palanques Pastor T, A15, A183
Palanques-Pastor T, A99
Palmas G, A109
Palomo-Palomo C, A58
Panciroli C, A4, A141
Papandreou V, A133
Pappalardo F, A180
Parés I, A135
Parés RM, A151
Pardo MDP, A76
Pariente Junquera A, A2, A118, A208
Park D, A32
Park SJ, A32
Parker A, A216
Parra Alonso E, A196
Parra Llorca A, A110
Parramón-Teixidó CJ, A130
Pascual Masiá L, A38
Pasqualini A, A204
Patregnani L, A220
Patricia L, A215
Paubel P, A12
Peña-Lorenzo D, A102
Pedersen MN, A16, A221
Pedraza-Nieto L, A102
Pedro-Botet J, A57
Peláez Bejarano A, A198
Peral Ballester L, A29, A37
Pereira A, A198
Pereira Blanco O, A88
Pereira M, A124
Pereira Vazquez M, A165
Perelló Alomar C, A33
Perez Abanades M, A195
Perez Cano E, A126, A138
Perez Contel A, A113, A153
Perez Cordon L, A114, A141, A183
Perez CY, A55
Perez Encinas M, A25, A56, A100, A167
Perez Fácila A, A77
Perez Martín C, A207
Perez Martin C, A108
Perez Martin CY, A116
Perez Moreno M, A88
Perez P, A147
Perez Puente P, A164
Perez Ramírez C, A179
Perez T, A189
Perez-Periañez Orillo L, A73
Perez-Periañez Orrillo L, A111
Pernia López MS, A40
Perrone V, A5
Petrongonas M, A2

Pezzella D, A139, A172
Pfister Riccardo, A220
Piñeiro Corrales G, A140
Piñeiro Figueira B, A201
Piacenza M, A19
Picaza Iturricha E, A175
Piccoli M, A28, A29, A31, A42, A139
Piccoli MA, A30, A172
Pieraccini F, A180
Pieri G, A179
Pierobon E, A4
Pinilla Lebrero G, A95, A100, A107, A114, A172,
A189

Pinilla Rello A, A88
Pintado A, A120
Pinteño Blanco M, A69
Pinto C, A142
Pinto Nieto CM, A178
Pirrone A, A8, A199
Plasencia García I, A55, A108, A160
Plasencia Garcia I, A116
Plata Bello A, A127
Plaza Aniorte J, A79
Plaza Diaz A, A48, A53, A71
Plo Seco I, A72, A127
Polidori C, A35, A109, A182
Polidori P, A20, A194, A195
Polito G, A57
Polo García J, A100, A114, A172
Polo Garcia J, A95, A107, A189
Polonini H, A34, A37
Pomares Bernabeu M, A29, A50, A91, A170
Pomares-Bernabeu M, A90, A105
Pompilio A, A35, A109, A182
Ponce M, A113
Pons D, A112
Porfiri L, A109
Portillo Horcajada L, A116
Portillo-Haro S, A69, A91, A142, A158
Portilo-Haro S, A93
Pottier M, A31
Poveda Andrés JL, A96, A110, A183
Poveda Andres JL, A15, A49
Poveda-Andrés JL, A99, A112
Power A, A218
Prabhu K, A95
Prado Mel E, A135
Prieto Castello M, A89
Provenzani A, A20, A194, A195
Proy Vega B, A77, A120
Pruvost A, A17
Puértolas Tena I, A18
Puebla Villaescusa A, A76, A164, A207
Puerta Puerta JM, A84
Puerta-Puerta JM, A84
Puig Campmany M, A53, A71
Puig-Campmany M, A51
Puivecino Moreno C, A92, A143, A155, A158,
A159, A199, A204

Puivecino-Moreno C, A64
Pujal Herranz M, A114
Puzziferri R, A179

Queipo García E, A118
Quesada Asencio A, A37
Quesada Marques V, A55
Quesada Sanz MP, A177
Quesada-Muñoz L, A78, A86
Quiñones Ribas C, A145, A174

Author Index

EJHP 2020;27(Suppl 1):A1–A232 A229



Quintens C, A70

Racca P, A94
Raffaelli J, A26
Rahali Y, A27
Rajj R, A108
Ramírez Herraiz E, A195
Ramírez Tortosa MDC, A206
Ramón Rigau N, A96
Ramón-López A, A134
Ramirez Galleymore P, A49
Ramirez Roig C, A97
Ramirez Tortosa MDC, A179
Ramon N, A53
Ramos Díaz R, A80, A127
Ramos J, A47
Ramos Martinez B, A195
Ramos Rodríguez J, A14
Ramos Rodriguez J, A10, A13, A104, A176
Ramos Santana E, A176
Ramos Terrada N, A104
Rampazzo R, A176
Randmäe L, A217
Ranjit N, A143
Raoult M, A21
Ratsimbazafy C, A200
Ravey M, A70
Rebollo Diaz N, A106
Rebollo-Díaz N, A219
Recarey-Gerpe V, A219
Recasens L, A57
Rendón De Lope L, A167
Renilla Sánchez M, A127
Retamar-Gentil P, A60
Retamero A, A151
Retamero Delgado A, A58
Revilla López E, A62
Revuelta Amallo A, A51, A144
Rey Ferrin A, A69
Rey-Búa B, A102
Rey-Pérez A, A130
Ribed-Sánchez A, A6, A117, A182
Ribeiro M, A43
Ribera E, A155
Richelmi P, A190
Richter K, A19
Rico-Gtierrez T, A200
Rico-Gutierrez T, A163
Rieutord A, A50
Rinaki E, A2
Rioja Carrera M, A73, A111
Rios-Sanchez E, A178
Ritorto G, A94
Rivano M, A28, A29, A30, A31, A42
Rizkallal E, A38
Rizo Gómez A, A136
Robert S, A1, A70, A144
Roberto G, A196
Robinson S, A202
Roch MÁ, A145, A151
Roch MÀ, A151
Rochina A, A106
Rochina Astorga A, A37
Rodríguez Campos E, A33
Rodríguez Esquíroz A, A95, A107, A172, A189
Rodríguez Fernández Z, A80, A123
Rodríguez Ferreras A, A205
Rodríguez Marín M, A78
Rodríguez Martín E, A98
Rodríguez Martínez T, A79

Rodríguez Mauriz R, A191
Rodríguez Penín I, A113, A131
Rodríguez Ramallo H, A154, A181
Rodríguez-Martínez T, A45
Rodríguez-Martínez TM, A44
Rodrigues D, A156
Rodrigues M, A208, A209, A210
Rodriguez Á Casinos, A165
Rodriguez A, A57, A113
Rodriguez B, A21
Rodriguez Bernuz C, A145
Rodriguez Esquiroz A, A100
Rodriguez Goicochea M, A162
Rodriguez Jimenez E, A150
Rodriguez Legazpi I, A201
Rodriguez MA, A47
Rodriguez Penin I, A201
Rodriguez Reyes M, A13
Rodriguez Torne G, A16
Rodriguez Vargas B, A180
Rogado Vegas B, A73, A111
Rogliano PF, A115
Rohr Thomas Rudolf von, A220
Rojo P, A216
Rolando B, A22
Rolle E, A52
Román Á Santiuste, A117
Romero Alonso MM, A58
Romero Delgado C, A14
Romero Dominguez R, A136
Romero Garrido JA, A154
Romero J, A76
Romero Puerto J, A177
Romeromartín C, A208
Romo Murillo MA, A46
Roperti M, A179
Roque F, A156
Rosado Ancín M, A96
Rosado Ancin M, A53
Rosado María MC, A197
Rosas C, A60
Rosas-Espinoza C, A59
Rosique JD, A99
Rossi L, A180, A211
Rotea S, A25
Roura J, A181
Rousseau F, A187
Rouvinen M, A217
Rovira M, A181
Roy S, A50
Rubio Alonso L, A117
Rubio B, A52
Rubio Uría C, A212
Rudi Sola N, A58, A191
Ruffino E, A190
Ruggiero F, A4, A141
Ruiz Boy S, A74
Ruiz Briones P, A71
Ruiz Gómez A, A164
Ruiz Garcia S, A195
Ruiz J, A53, A71
Ruiz Ramos J, A48, A51
Ruiz-Briones P, A6, A117
Ruiz-Molina F, A163
Rumi L, A118
Rupérez Pascualena FJ, A35
Ryan C, A95
S Nuñez Bracamonte MH García Lagunar E Conesa

Nicolás A Lloret Llorca C Juez Santamaría CN

García Matillas I Fernández Martínez JM Montoya
Egea, A47

Sáenz González P, A183
Sáez Garrido M, A164
Sánchez Alcaraz A, A89
Sánchez Argaiz MC, A171
Sánchez Celma M, A45
Sánchez Del Moral R, A125, A198
Sánchez Gómez E, A83
Sánchez García AM, A67
Sánchez Hernandez JG, A106
Sánchez JA, A75
Sánchez Lerma BC, A108
Sánchez MÁ Carvajal, A79
Sánchez Martín A, A206
Sánchez Rojas F, A202
Sánchez Ruiz A, A56
Sánchez Sánchez MT, A118
Sánchez Yañez E, A72
Sánchez-Devicente N, A111
Sánchez-Hernández JG, A219
Sánchez-Yáñez E, A68
Sànchez X, A151
Sørensen CA, A6
Sørensen SB, A6
Süle A, A216
Saad S, A115
Saar M, A217
Sablatschan C, A137
Saccardi A, A7
Sagaria N, A1
Sagrado MÁ Rodríguez, A78, A163
Saillard J, A168, A189
Sakji I, A31
Sako N, A187
Salazar Laya B, A113
Salguero Olid A, A128
Salmerón-Garcia A, A43
Salmeron García A, A27
Salmeron Garcia A, A201
Salmeron Navas FJ, A92
Salmeron-Navas FJ, A11, A12, A81
Salom C, A145, A151
Salvador Gómez T, A121, A122
Salvador T, A76
Samouh Y, A146
Sampaio C, A34, A43
San Juan Martínez N, A76
San Juan Martinez N, A207
Sanchez Celma M, A13, A44
Sanchez Cuenca MJ, A16
Sanchez Ferrer J, A164
Sanchez Ulayar A, A114, A141
Sanchez-Hernandez G, A102
Sanchez-Matamoros Piazza V, A143
Sanchez-Matamoros-Piazza V, A155
Sanchez-Sanchez P, A55
Sanchez-Sancho P, A104, A155
Sancho Ferrando E, A49
Sandoval-Fernandez Del Castillo S, A60
Sangiorgi D, A5
Sanjoaquin Conde I, A188
Sanjoaquin I, A76
Sanjuan Belda A, A24, A78, A106
Sanjurjo Sáez M, A40
Sanjurjo Saez M, A71
Sanjurjo-Sáez M, A6, A117
Sanjurjo-Saez M, A171, A182
Santandreu Estelrich MM, A33
Santaolalla Sánchez A, A96

Author Index

A230 EJHP 2020;27(Suppl 1):A1–A232



Santaolalla Sanchez A, A53
Santiago Gallego B, A20
Santiago Pérez A, A203
Santiago Perez A, A101
Santiago-Gallego B, A74
Santiuste Roman A, A173
Santos Azorín A, A150
Santos C, A198, A209, A218
Santos Ramos B, A154
Santos Rubio MD, A83, A151, A166
Sanz Márquez S, A72, A127
Sanz Merino S, A78
Sanz Parras MS, A69
Sarabia MA, A47
Saracco GM, A52
Sarobe Carricas M, A100, A114, A172
Sarobe Carricas MT, A107
Sato H, A147
Saurina Gomila JM, A69
Sawires M, A129
Scaldaferri M, A48, A52, A94
Scanlon E, A205
Schäfer I, A195
Schaadt N, A108
Scherer M, A195
Scherrenberg D, A61
Schlichtig K, A215
Schmid M, A205
Schoenenberger Arnaiz JA, A39, A165
Schwab C, A200
Sebők S, A18
Sebastián C, A135
Sebastian C, A193
Seckute J, A39
Seetaboot S, A64
Segarra Cantón O, A106
Seguí C, A118
Seguí Solanes C, A58
Segui Gregori I, A173
Selmin F, A28, A29, A30, A31, A42
Selva J, A134
Selvetti G, A75
Selvi P, A93
Sepp E, A217
Serandour N, A54, A129
Sermon A, A61
Serou N, A192
Serra P, A204
Serra Prat M, A183
Serracino-Inglott A, A214
Serragui S, A186
Serrais J, A151
Serrano Alonso M, A86
Serrano-Alonso M, A94
Shachaf H, A214
Shakeshaft C, A216
Shine C, A146
Sierra Sánchez JF, A92, A204
Sierra Torres MI, A33
Siliquini S, A109
Silvari V, A202
Simões A, A162
Simoes A, A123
Singh S, A98
Sinna R, A187
Siquier Homar PJ, A69
Smith E, A131
Soós G, A63
Soares A, A3, A4, A208, A209, A210
Soares L, A218

Soares T, A34, A43
Sobalak N, A24, A30
Sobrino C, A215
Sobrino Jiménez C, A98, A154
Socoro N, A181
Socoro-Yuste N, A74
Solís J, A206
Soler Blanco N, A113
Soler Company E, A117, A173
Solis J, A52
Solis Olivares J, A175
Sollano I, A52
Sollano Sancho I, A175
Somogyi-Végh A, A108
Soria Martín A, A177
Soria Martin A, A76
Sorian-Irigaray L, A90
Soriano Irigaray L, A29, A170
Soriano L, A106
Soriano Martínez M, A181
Soriano Martinez M, A115
Soto Baselga I, A97
Soto I, A52, A206
Soto-Baselga I, A74
Sotoca JM, A181
Sousa I, A142
Soy Muner D, A136
Soy-Muner D, A74
Spagnuolo A, A8, A199
Spriet I, A61, A70, A138, A215
Stefania V, A19
Steinhoff M, A95
Stewart D, A95, A129
Stewart-Kelcher N, A203
Strobbe G, A31
Strobino S, A38, A157
Suarez González M, A207
Such Díaz A, A35, A101, A203
Sunkonkit K, A64
Svrcek G, A12
Szilágyi E, A216

Tátá F, A218
Tévar Alfonso E, A55, A160
Taberner Bonastre P, A165
Taddei B, A211
Takács H, A63
Takahashi E, A147
Takahashi K, A147
Takahashi Y, A147
Takechi Y, A147
Tamayo Bermejo R, A65, A85, A93
Taoufik J, A191
Tapia B, A94
Tarason L, A57
Tarazona Casany MV, A147
Tardáguila Molina P, A169
Tatsumichi T, A160
Tauste Hernández B, A184
Tavella A, A1
Tching-Sin M, A189
Teigen A, A220
Teixeira C, A43
Tejada Marín D, A95, A100, A107, A172
Tejedor Prado P, A35, A101, A203
Tejedor Tejada E, A184
Temporin G, A204
Tena Alejandre P, A164
Tena P, A75
Tenney J, A156

Tevar Alonso E, A116
Tevar E, A10
Texier MF, A67
The ODYSSEY trial team, A216
Thierry M, A168
Tirone C, A170
Tiszai Z, A216
Tizzoni M, A7
Toja F, A165
Toledo Davia MA, A150
Toledo-Guasp I, A105
Tomida J, A160
Tommasini I, A75
Tonazzini S, A196
Tonelli M, A94
Tonna A, A95
Tordera Baviera M, A15
Toro Chico P, A167
Torres García B, A110
Torres Peral R, A106
Torroba B, A94
Toscano Guzmán MD, A161
Toullic C, A217
Touris-Lores M, A82
Traore S, A17
Truyols García I, A29
Tsai CS, A132
Tuerk J, A41
Turkova A, A216
Tuthill J, A52
Tzimis L, A2

Ulacia Epelde L, A95, A107, A114, A172, A189
Uriarte Estefania F, A196
Urru SAM, A204

Vállez Valero L, A165
Vázquez Blanco S, A177
Vázquez López C, A140
Vázquez Vela V, A92
Vélez Blanco A, A80
Vélez-Díaz-Pallarés M, A78, A86, A163, A166
Vajda P, A19
Valcuende Rosique A, A99
Valdazo Martín C, A96
Valdazo Martin C, A53
Valderrey Pulido M, A97
Valencia Soto CM, A73
Valencia-Soto CM, A158
Valenzuela Gámez JC, A77, A120, A159
Valera-Rubio M, A72, A139
Valero Domínguez M, A73, A111
Valiente Borrego F, A47
Valls Sánchez E, A174
Valverde Canovas J, A72
Van Bambeke F, A61
Van der Aa F, A215
Vanden Broeck L, A61
Vanrell Ballestero A, A69
Varas Pérez A, A92, A204
Varas Perez A, A158, A159, A199
Varas-Perez A, A64, A143
Varela Martínez I, A121
Varela Rey I, A49
Varela-Rey I, A23, A125
Vargas Gomes M, A208, A209, A210
Varon-Galcera C, A173
Vasile F, A29
Vassallo S, A214
Vazquez Castillo MJ, A81

Author Index

EJHP 2020;27(Suppl 1):A1–A232 A231



Vazquez N, A36
Vazquez Vela V, A143, A199
Vazquez-Vela V, A143, A155
Vega-Coca MD, A136
Velasco Roces L, A197, A205
Velaz Suarez MA, A108
Velez P, A193
Vella EM, A147
Vengadessane S, A1
Vento Torres M, A110, A183
Ventura MÁ Roch, A24, A78, A106
Vera Cabrera M, A11, A55, A108, A116, A160,

A207
Verdino B, A41
Vergano M, A148
Verheyen S, A126
Verheyen V, A148
Viña Romero MM, A87
Vicente Oliveros N, A78
Vicente Sánchez S, A97
Vicente Valor J, A40
Vida Navas E, A86
Vida RG, A18, A19, A108
Vidal Iglesias M, A200
Vidal Otero J, A62, A103
Vidal-Otero J, A55
Vieira C, A142
Vieira P, A142
Viglione E, A38, A157
Viglione M, A22
Vigneron J, A23, A24, A30
Vilaró Jaques L, A145
Vilariño Seijas A, A145, A174

Vilchez Medina T, A126, A138
Villa J, A153
Villacañas Palomares MV, A196
Villain A, A31
Villain J, A217
Villamañán Bueno E, A98
Villamañán E, A215
Villamayor Blanco L, A177
Villaronga Flaqué M, A44, A45
Villarreal Tello E, A49
Villena Valle V, A166
Vincent F, A1
Vinci Leonardi D, A20
Vinent Genestar J, A46
Vinuesa Hernando JM, A121, A122, A188
Vinuesa JM, A76
Vitale P, A152
Vlassoff A, A203
Volakaki AA, A133
Volpi E, A196
Von Renteln-Kruse W, A195
Von Winckelmann S, A148
Vuelta Arce M, A24, A78, A106

Walbecq I, A17
Wartiainen A, A217
Watson L, A203
Wellner MS, A16, A221
Wilkes S, A149
Willams M, A193
Winkens B, A137
Witter B, A174
Wong BCY, A156

Wong DKW, A156
Wong WT, A156
Wright D, A131
Wuyts S, A126

Yamaguchi K, A160
Yeh SC, A149
Yehouenou CL, A61
Yip JHY, A156
Young M, A95
Yun J, A32
Yuste-Ossorio E, A69

Zárate Tamames B, A197
Zaal R, A149
Zander C, A34
Zaragozá-González M, A105
Zarate B, A8
Zarate Tamames B, A152, A205
Zarra Ferro I, A49
Zarra-Ferro I, A23, A36, A82, A125
Zedou A, A27
Zemplényi A, A19
Zenier H, A23
Zhan Zhou E, A25, A72, A100
Zhangxiang Y, A205
Zilavec MA, A12
Zizevskikh M, A196
Zovi A, A19, A20
Zuccarini E, A75
Zurlo C, A52

Author Index

A232 EJHP 2020;27(Suppl 1):A1–A232




