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ABSTRACT

Introduction: A survey of voluntary reporting of adverse drug reactions (ADRs) showed that the reason for patient hospi-
talisation was an ADR in 8.4% of the cases and concluded that 14% were reported voluntarily. Hospital pharmacists are
the professionals most willing to participate in active pharmacovigilance programmes in order to reduce under-reporting
of ADRs. The objective of the project presented here was to increase the rate of ADR reporting in a general hospital by
using an active ADR natification system.

Methods: For three months, the clinical history of patients treated with drugs that could lead to an ADR or whose
diagnoses led to suspicion of an ADR was reviewed. The patients’ hospital discharge diagnoses were also determined.
Patients were included if they had a diagnosis that corresponded to the WHQO’s International Statistical Classification of
Disease and Related Health Problems 9th Edition [1], codes referring to potential ADRs (ICD-9 E codes) either during their
hospital stay or as a reason for admission.

Results: Twenty-seven ADRs were identified in 85 patients: 66.66% during review of their clinical history in accord-
ance with ICD-9 E codes and 14.81% after the identification of alerting drugs. The ADR reporting rate was 11 times
higher than during the same period the year before. Of the 27 ADRs identified, 11 fulfilled the criteria for being
reported under the pharmacovigilance programme. The identification method was mainly adopted from ICD-9 E
codes (54.55%).

Conclusion: The active pharmacovigilance system increased reporting of ADRs. Most ADRs were identified by the
review of patients’ clinical history in accordance with ICD-9 E codes.
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INTRODUCTION Nowadays, ADRs are considered an important health

Drugs are intended to cure, prevent or diagnose
diseases and signs or symptoms, but their downside is
that proper or improper use can be the cause of patient
morbidity and even mortality. Despite the increasing
interest in Adverse Drug Reactions (ADRs) after the
thalidomide disaster of the 1960s, this issue has not
attained real importance until recently [2].

WHO defines ADR as “any response to a drug which
is noxious and unintended, which occurs at doses
normally used in man for prophylaxis, diagnosis or
disease therapy, or for the modification of physiological
function” [3].

hazard in many countries. About 120,000 people die every
year because of ADRs in the US alone. Deaths from ADRs
rank between the fourth and sixth causes of mortality in
the US. The economic costs derived from drug-related
problems are approximately US$76.6-177 billion (Euros
59.83-138.2 billion) per year [4].

In Spain, an exhaustive study on voluntary ADR reporting
showed that ADRs could be the cause of hospital admis-
sion in 8.4% of patients. In the past 10 years, 4.8% of ADRs
reported have been a threat to patients” lives, with fatality
in 0.72% [5]. Recently, a national study conducted by the
Sistema Nacional de Salud (SNS - Spanish national health
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system) in Spanish hospitals showed that the main cause of
an adverse event is drug use (37.4%), and 9.3% of patients
had an adverse event while under hospital care [6].

In our country, a final report after five years of surveillance
concluded that only 14% of ADRs were voluntarily
reported. All pharmacists and clinical physicians
must remember that reporting all suspected ADRs is their
responsibility and professional obligation [7, 8]. ADR
notification in Spain is based on spontaneous voluntary
reporting [9]. Although active pharmacovigilance
programmes have shown excellent results in increasing
the rate of ADR reporting, unfortunately such programmes
are not common in Spanish hospitals [8].

Many incidents of ADRs go unreported, owing to a variety
of factors involved in understanding and recognising ADRs.
Hospital pharmacists are the most suitable professionals
to participate in active pharmacovigilance programmes in
order to reduce under-reporting of ADRs, because of their
knowledge of pharmacotherapy and safe use of drugs,
their efficient information system and training in using
specific tools to correlate ADRs and drugs.

Hospital Juan Ramén Jiménez is the main hospital in
Huelva, which is one of the eight provinces that comprise
Andalusia in southern Spain. The hospital takes care of
250,000 citizens out of the total Spanish population of
40 million citizens. The aim of this report is to describe the
active ADR notification system developed in the hospital to
increase the ADR reporting rate in this area.

MATERIALS AND METHODS

For three months (May, June and July 2006), the clinical
history of patients who were receiving treatment was
reviewed. Attention was paid to the following:

1. Drugs that could lead to ADRs (alerting drugs) includ-
ing those that could be used for treating ADRs, such
as dexchlorpheniramine, which are also considered as
alerting drugs.

2. Drugs that require special control; these include drugs
recently introduced to the market, such as ertapenem,
linezolid, eplerenone, drugs used off-label but allowed
by the SNS, such as sildenafil for pulmonary hyperten-
sion, and drugs under active pharmacovigilance, such
as allopurinol in renal failure and levofloxacin, used long
term and in the elderly.

3. Patients whose diagnoses, such as upper gastrointes-
tinal tract haemorrhage or pseudomembranous calitis,
led to suspicion of an ADR (alerting diagnoses).

The patient’s hospital discharge diagnosis was also
determined. Patients were included in the study if they had
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a diagnosis that corresponded to International Statistical
Classification of Disease and Related Health Problems
9th Edition (ICD-9 E) codes referring to potential ADRs
(ICD-9 E codes) either during their hospital stay or as a
reason for admission. Spontaneous reporting of ADRs
was also considered. ADRs were reported when at least
one of the following criteria was found:

Death or a severe reaction related to drugs.

Hospital admission or a prolonged stay produced by

an ADR.

3. ADRs to drugs introduced into the market in the past
five years.

4. Unknown ADRs.

N —

When hospital patients were identified, they were followed
until the ADRs were evaluated. Having notified the national
pharmacovigilance programme about all suspected ADRs,
the Karch-Lasagna algorithm was used for establishing
the relationship between the cause and effect.

REesuLts

Eighty-seven patients were selected over a 3-month
period. Forty-three (49.43%) patients were selected using
the ICD-9 E codes, 38 (43.68%) by alerting drugs through
dispensing software, three (3.45%) because of an alerting
diagnosis and three (3.45%) by spontaneous notification.

ADRs were identified in 27 (31%) patients, that included
18 (66.67%) based on ICD-9 E codes, four (14.81%) by
alerting drugs through the dispensing software, three
(11.11%) by spontaneous notification and two (7.41%) by
alerting diagnosis (see Figure 1).

In most of the 38 patients identified by the dispensing
software, the relationship between the drug and the effect
could not be identified after the first clinical interview
and review of patients’ clinical histories, and therefore a
follow-up was required.

Figure 1: Identification methods
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The rate of ADR reporting during this review was 11 times
higher than the same period in the year before. Of the 27
ADRs identified, 11(40.74%) fulfilled the criteria for being
reported to the Spanish National Centre of Pharmacovigi-
lance. The methods used to identify these ADRs are
shown in Figure 2.

Figure 2: Methods used to identify ADRs
3
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Reported ADRs are shown in Table 1.

Table 1: ADRs notified

Drugs ADRs Causality
Ketorolac Extrapyramidal disorder Probable
Infliximab Non-Hodgkin’s lymphoma | Possible
Eplerenone Erythema Probable
Emtricitabine Hepatorenal syndrome Unlikely
louprofen Upper gastrointestinal Definite
tract haemorrhage
Amiodarone Interstitial lung disease Probable
Oxcarbazepine | Hyponatraemia Possible
Fluconazole Myoclonia Possible
Vancomycin Toxicodermia Possible
Lamotrigine Rash Possible
Efalizumab Aseptic meningitis Probable
DiscussioN

Spontaneous ADR reporting is the core data-generating
system of international pharmacovigilance, and relies on
healthcare professionals (or consumers in some places)
to identify and report any suspected ADR to their national
pharmacovigilance centre or the drug manufacturer.
Spontaneous ADR reports are almost always submitted
voluntarily. One of the major weaknesses of this system is
under-reporting, as this varies greatly between countries
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and there is also a difference in reporting minor and
serious ADRs.

For hospital pharmacists, reporting of suspected ADR is
not only a responsibility, but a professional obligation [10],
and even a duty according to Spanish legislation [11]; it
is also an opportunity for improving patient safety. The
active pharmacovigilance programme described here
provides hospital pharmacists with the opportunity to be
part of a multidisciplinary team, share their knowledge in
ADR recognition, evaluation and reporting, and to make
healthcare professionals aware of the importance of phar-
macovigilance. This experience has also led the hospital
pharmacy team to provide possible pharmacotherapeutic
alternatives.

Pharmacists at Hospital Juan Ramon Jiménez were most
concerned about the importance of ADR under-reporting,
and it was therefore decided to consider pharmacovigi-
lance as the duty of the hospital pharmacy department.
An active pharmacovigilance system was developed
and established to increase identification and reporting
of ADRs. The significant increase in the reporting rate is
undoubtedly a successful outcome. The ICD-9 E codes
were found to be the most efficient tool for identifying
potential ADRs; these codes are direct registers of potential
ADRs based on hospital discharge reports. Other Spanish
hospital pharmacists confirmed that the ICD-9 E codes are
undoubtedly the main tool for ADR identification [11,12].

Obvious limitations commonly seen in a retrospective study
are: difficulty in interviewing patients, lack of important infor-
mation for evaluating the event and non-uniformity of some
diagnosis codification. Prospective tools, such as alerting
diagnosis or alerting drugs, allow clinical pharmacists to
interview patients and identify data which are not included
in clinical histories, but are necessary for evaluating ADRSs.

The use of dexchlorpheniramine as an alerting drug is
especially useful because it often leads to an ADR among
all the other drugs in the formulary, and thus should be
monitored first. The injectable form is used mainly for the
treatment of anaphylactic reactions, angioedema, urticaria
and other dermatological ADRs, and it is easy to monitor
because only a few patients are treated with dexchlorphe-
niramine. Other alerting drugs, such as IV corticosteroids,
could also be monitored but with lower effectiveness.

Recently, an informatics tool was introduced to identify all
the diagnoses on hospital admission and soon realised
that it had increased the number of ADRs identified by the
alerting diagnosis method. One Spanish hospital found
that ADRs were the cause of 2.5% of hospital admissions.
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However, the percentage of patients identified depends
on the alerting diagnosis that each hospital decides to
consider. The more effective alerting diagnoses are for
gastro-intestinal haemorrhage, hydro-electrolytic disorders
and brain or heart attack [13,14].

Spontaneous ADR reporting increased three times from
the baseline in this hospital. The dissemination of an active
pharmacovigilance programme among nurses, medi-
cal staff and pharmacist teams has encouraged them to
report any suspected ADR to the hospital pharmacy.

A significant number of ADRs are identified in this hospital
now. Additionally, in the future, pharmacists also want
to prevent ADRs. May et al. [15] used an educational
programme in a quasi-experimental study and found a
70% decrease in the incidence of upper gastro-intestinal
haemorrhage caused by non-steroidal anti-inflammatory

REFERENCES

drugs. Educational programmes, rational use of drugs and
promotion of the patients’ follow-up with inclusion criteria
could be good tools for preventing ADRs in any hospital.

Unfortunately, there is no report from other hospital phar-
macy departments giving data about an active pharma-
covigilance programme. This suggests low activity on
active pharmacovigilance in most hospitals.

This methodology is commonly used in most European
hospitals, because of the establishment of a dispensing
software system, and the informatics databases of hospi-
tal discharge reports.

CONCLUSION

The active pharmacovigilance system increased reporting
of ADRs, which were mostly identified from a review of the
patients’ clinical history in accordance with ICD-9 E codes.

1. Classifications of diseases and functioning & disability [database on
the internet}. Hyattsville (MD): National Center for Health Statistics (US).
2008 [cited 2008 Oct 27]. Available from: www.cdc.gov/nchs/icd9.htm

2. Van den Bemt PMLA, Egberts ACG. Drug-related problems: defini-
tions and classification. Eur J Hosp Pharm Prac. 2007;13(1):62-4.

3. Edwards IR, Aronson JK. Adverse drug reactions: definitions, diag-
nosis, and management. Lancet. 2000;356:1255-9.

4. Romero AV, Malone DC. Accuracy of adverse-drug-event reports
collected using an automated dispensing system. Am J Health Syst
Pharm. 2005;62(13):1375-80.

5. Diez afios de tarjeta amarilla en Andalucia. Servicio Andaluz de
Salud. Alerta de Farmacovigilancia. Consejeria de Salud. Junta de
Andalucia. Sevilla. N° 24, 2000.

6. ENEAS 2005: Estudio nacional sobre los efectos adversos ligados a la
hospitalizacién. Informe febrero 2006. Madrid. Ministerio de Sanidad
y Consumo 2006 [cited 2008 October 20]. Available from www.msc.
es/organizacion/sns/planCalidadSNS/pdf/excelencia/opsc_sp2.pdf

7. Backstrom M, Mjorndal T, Dahlqvist R. Under-reporting of serious
adverse drug reactions in Sweden. Pharmacoepidemiol Drug Saf.
2004;13(7):483-7.

8. American Society of Health-System Pharmacists. ASHP guidelines
on adverse drug reaction monitoring and reporting. Am J Health
Syst Pharm. 1995;52(4):417-9.

9. Navarro-Calderén E, Navarro ML, Muelas J, et al. Importancia de la
blsqueda activa en la deteccion de reacciones adversas medica-
mentosas. Seguim Farmacoter. 2004;2(1):24-8.

10. Vézquez N, Granero M, Fuster L, Freire A, Garcia A. El conjunto minimo
basico de datos como herramienta de farmacovigilancia. Proceedings
of the 6th Jornadas de Farmacovigilancia; 30-31 March 2006; Madrid,
Spain. Madrid: Consejeria de Sanidad y Consumo; 2006;125: p.126.

11. Real Decreto 711/2002, de 19 de julio, por el que se regula la farma-
covigilancia de medicamentos de uso humano. Gobierno de Espana.
Madrid. BOE ntimero 173.

12. Barriocanal A, Soler A, Montané E, et al. Rentabilidad del método de
identificacién de reacciones adversas a medicamentos a través de los
diagnésticos de ingreso. Proceedings of the 6th Jornadas de Farma-
covigilancia; 30-31 March 2006; Madrid, Spain. Madrid: Consejeria de
Sanidad y Consumo; 2006;125: p.32.

13. Gea Rodriguez E, Gémez Blanco C, Gil Mafiez E. Pdster nimero 479:
El servicio de farmacia responsable del programa de farmacovigilancia.
Proceedings of the 50th Congreso de la Sociedad Espafola de Farmacia
Hospitalaria; 27-30 September 2005 Oviedo. Farm Hosp. 2005;29(1):128.

14. Gallardo Anciano J, Hurtado Gémez MF, Fontan Basafiez |. Poster
nimero 9: Farmacos implicados en las reacciones adversas a
medicamentos en pacientes hospitalizados. Proceedings of the 49th
Congreso de la Sociedad Espafola de Farmacia Hospitalaria. 5-8
October 2004; Huelva. Farm Hosp. 2004;28(1):109.

15. May FW, Rowett DS, Gilbert AL, et al. Outcomes of an educational-
outreach service for community medical practitioners: non-steroidal anti-
inflammatory drugs. Med J Aust. 1999;170(10):471-4.

36 EJHPPractice - Volume1s - 200974

www.ejhp.eu





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /FRA <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


