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DISCLAIMER
This tool is not meant to be used as an epidemiological model.
The numbers and results provided are exclusively aimed to aid the planning of drugs supply needs
in the event of a SARS-CoV 19 pandemic, in the absence of a more complex, dedicated
epidemiologic model.
Therefore, any finding or conclusions obtained with this tool should only be considered as general
guidelines.
The European COVID-19 Drugs Calculation Tool (ECDCT) is being distributed without warranty of
any kind, either expressed or implied.
The responsibility for the interpretation and use of the material lies with the reader.
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ECDCT v1.1 UPDATES
Users can now edit the percentage of symptomatic cases requiring hospitalization and critical
care in the age-weighted tab
Added new validation criteria to improve data entry consistency
Improved dashboard section in order to better visualize the hospital bed demand vs. the
effective number of assisted patients
Updated references.
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INTRODUCTION
The COVID 19 pandemic proved to be a global health threat causing approximately 35,8 million
infected and 1 million deaths worldwide as of 7th October 2020 [1]. The pandemic trend is influenced
by multiple factors and each Nation has adopted specific strategies to impede its spread. National
Health Services have, therefore, been unprecedently challenged to assure adequate patient care,
despite a constantly escalating demand for supportive drugs. This complex situation requires
appropriate planning that, however, is deeply affected by many aspects, such as: the
unpredictability of the pandemic evolution, the disruption of the supply chains and the timeliness
required by the decision-making process. All these aspects can generate misleading estimations,
which can deeply impact the efficiency of the assistance provided by healthcare facilities. What has
been said so far is particularly true for hospital pharmacists, whose daily workflow, already
characterized by the need to provide an adequate supply of medication despite recurrent shortages,
could be much more subjected to either an insufficient or excessive supply, with obvious
consequences on patients and overall resources available. For this reason, we decide to create an
informatic supportive tool, “The European COVID 19 drugs calculation tool (ECDCT)” capable to
assist pharmacists, local healthcare institutions, governments, partners and other stakeholder to
estimate potential requirements for essential drugs supplies to respond to the current pandemic of
COVID-19.

TOOL OVERVIEW
The ECDCT generates an estimation of drugs need to assist patients during the pandemic over a
variable time frame, up to one year. The drugs demand is calculated on the basis of a forecasting of
the epidemiological curve. This forecast can be carried out through two different methods:
Susceptible-Infectious-Removed (SIR) model
A basic compartmental model commonly used in infectious disease epidemiology, in which
the population is divided into three compartments, Susceptible, Infectious, and Removed,
and transmission parameters are specified to define the rate at which persons move
between stages [2]. In ECDCT, these parameters are assigned by default using reference
values taken from scientific literature. In any case, the users are allowed to modify those
values in order to update them or better adapt the tool to their different clinical needs.
Specifically, the parameters required by the model are:
• Infectious period (d), the average number of days during which an infected person is
likely to transmit the virus to susceptible persons.
• N° of contacts (c¯), the daily average number of contacts between susceptible and
infected
individuals.
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•
•

Probability of infection (τ), the average likelihood or risk that a susceptible becomes
infected when contacting an infectious person (expressed as percentage).
Reproduction number (R0), the average number of secondary cases generated from
a single infected case.

The transmission parameters are related via the following formula.
R0 = τ · c¯ · d

Manual data entry
Manually insertion of the weekly number of total hospitalized patients and Intensive Care
Unit (ICU) patients, which might be based on more sophisticated mathematical models or
on previous pandemic data.

Once the magnitude of the pandemic surge is obtained, the tool provides an estimation of the
amount of drugs required at a specific point in time according to a list of critical care drugs compiled
by us based on previous published scientific works, national and international guidelines, local
practices and expert opinions [3-9]. The list is composed of 51 items belonging to different
therapeutic groups, including but not limited to: antiarrhythmics, antibiotics/antifungals,
antipyretics, antiseptics, COVID specific drugs, IV fluids, local anesthetics, neuromuscular blockade
agents, sedative agonists and antagonists and vasopressors. In any case, the users can change some
of the pre-set drug’s parameters or expand the list by introducing new items. The drug’s calculation
methodology was derived from a published scientific work [6]. More in detail, the following data is
reported for each drug:
•
•
•
•
•

Daily dose, the average daily amount of drug administered to a patient
% of use in ICU (according to therapeutic group), the predicted percentage of ICU patients
that will require a specific therapeutic group
% of use in ICU (according to each active principle), the predicted percentage of a specific
therapeutic group users within the ICU patients that will require a specific active principle.
Average treatment length (days), the average duration of treatment with a specific
therapeutic group
Dosage available in the market (considered), the specific dosage available in the market,
used to calculate the total number of doses required.

The actual calculation process follows these steps:
1. The adjusted amount of a specific drug use= Daily dose * % of use in ICU (according to
therapeutic group) * % of use in ICU (according to each active principle) * Average treatment
length (days).
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2. The adjusted amount of a specific drug for the patients considered= the adjusted amount of
a specific drug use * the total number of patients for the timeframe considered.

3. Total amount of doses required= adjusted amount of a specific drug for the patients
considered / the dosage available in the market (considered).

HOW TO USE
The tool consists of an Excel template in which browsing between the different pages is only allowed
through hyperlinks (identifiable by the underlined text). Some of them are exclusively activated after
all data has been correctly and exhaustively entered. As a standard convention, all the fields that
must be filled in or edited by the users are marked in orange, although there are some exceptions
where expressly specified. A detailed guide of the different pages and sections of the document is
reported below.
START
This is the initial page of the tool, where users can select through a drop-down menu (colored in
green) whether to utilize a guided input form or manual data entry. Here it is also possible to consult
a quick guide on how to use the tool. After selecting the preferred item, a hyperlink will allow
browsing to the appropriate page.

INPUT FORM
In this page, users are guided during the entry of specific data necessary to obtain an estimation of
the number and the characteristic of patients who will be hospitalized during the epidemic surge.
As stated before, this estimation will be carried out based on a SIR model. The information that need
to be filled in is the following:
POPULATION SELECTION
In this section it is possible to choose how to estimate the population. If the users select the
estimation by country, a specific field will appear that allows to specify the intended country through
a drop-down menu. On the contrary, if they choose to manually enter the values, an appropriate
field will appear to insert the desired population number.
R 0 CALCULATION
In this section it is possible to choose how to calculate the R0 value. More in detail, the users can opt
to either manually entering the R0 value or calculating it from the single epi parameters, as showed
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in the “Tool overview” section. If this latter option is selected, it will be possible to either use default
values (τ = 12,5, c¯= 2,68%, d= 7, R0=2,35) [10], or enter the individual values for each
epidemiological parameter.
INITIAL SITUATION
In this section users are asked to enter information about the epidemiological situation at the date
of the start of the analysis and the date on which the pandemic started (“date of the first case”).
More in detail, the data required is the “Total number of cases to date”, the number of “Active cases
to date”, the number of “Hospitalized patients to date”, the “Today new cases” and “Date of the
first case”. Unless the latter value corresponds to the date of the analysis, then users will be asked
to enter the “Total number of cases” and the “Number of active cases” of the date of pandemic
start. If the pandemic has started more than 14 days prior to the date of analysis, then the users
will be asked to enter some information related to 14 days before the date of analysis, in order to
properly estimate, during the early stages of the analysis, some values that depend on the prior
epidemiological situation. We considered a maximum threshold of 14 days as it corresponds to the
average duration of the infection, considering an incubating period of 4 days [11], a contagious
period of 5 days [12] and a convalescent period of 5 days [13] as reported in another tool [14]. In
order to estimate the cases distribution between the pandemic start date and the analysis date, the
users can choose between two methods, the exponential and the linear one. The users are
recommended to select the exponential distribution if the infection growth is at an early stage and
if the first case of infection occurred at least 14 days ago, as in a period smaller than 14 days (the
average duration of the infection) the results of the exponential curve can be misleading. In all other
cases, the linear distribution can be more reliable.
N.B: Data about the number of infected for different countries can be found by browsing the “COVID19 Data Repository by the Center for Systems Science and Engineering (CSSE) at Johns Hopkins
University” [15]
NON-PHARMACEUTICAL INTERVENTION (NPI)
The NPIs are virus containment approaches that aren't related to treatments and vaccines. In this
section users can choose whether to apply or not a set of NPIs, such as the closure of activities, the
use of masks and sheltering in place of the population. Concerning to the type of closure, the users
are allowed to choose between a default presets of activities closure or a direct selection of each
single activity closure by browsing on the “Advanced manual NPI settings” page (fig. 1) through a
specific hyperlink. Users can also specify the percentage of adherence for each kind of NPI. The
impact of each NPI on the effective R0 (Rt) value was informed by what reported on another tool
[16]. In this page there are also reported a list of assumptions that can be edited by the users. They
include: the minimum Rt value obtained with 100% adherence of closure and no others NPI
implemented (Closure NPI Min Rt), two scaling values that allow to adjust the effectiveness of the
NPIs for R0 values greater than 2.4, the value with which the effectiveness of each NPI in the
aforementioned model was estimated (High R0 Scaling Baseline, High R0 Scaling Factor), the Mask
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Spread Reduction and the Mask Protection Level, the minimum Rt value obtained with 100% of
mask compliance and no others NPI implemented (Min Rt with 100% Mask Compliance), the
minimum Rt value obtained with 100% of people sheltering in place and no others NPI implemented
(Min Rt with complete Shelter in Place), the proportion of the susceptible population who will
actually shelter in place (Susceptible Shelter in Place Efficacy) and the proportion of the infected
population who will actually shelter in place (Infected Shelter in Place Efficacy). Two more editable
parameters require a more detailed explanation: the Minimum period of NPI implementation (days)
and Lag time before NPI impact the Rt (days). The first one is the minimum period of time that can
elapse between the NPI implementation and interruption dates and is set by default equal to 60
days (2 months). The second one consists of the lag time that occurs from the date of NPI
implementation and the date of their first observable maximum impact on the Rt value. This
parameter was introduced because, as it has been previously reported in other works [17], to
properly evaluate the effects of NPI implementation it is required a time window of 2-3 weeks.

Figure 1. NPI page overview
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During the days between the NPI implementation and its delayed effect, the value of Rt is calculated
by subtracting only a percentage of the total NPI effect, in order to avoid a sudden change in the
epidemiological curve’s slope that would unlikely be observed in reality. The percentage is
calculated as follows:
NPI reduction on Rt * (number of days that have passed since the NPI implementation date / the
total number of lag days).
If the NPIs are already active when the analysis is started, the users must enter the current date as
the NPI start date. This way, a cell will appear asking the users if they want to consider NPI already
activated. If the answer is yes, the impact of the NPI on the Rt value will be applied immediately and
no lag time will be considered.
HOSPITAL BEDS
In this section users can provide the number of hospital beds available (total hospital beds, non-ICU
beds and ICU beds). More in detail, if the epidemiological estimation is performed using the default
population of a specific country (section 1, Population selection), it is possible to choose between
the default value of hospital beds (inferred for each country based on the average number of beds
adjusted by the country’s income group) or the manual entry of the number of beds. On the
contrary, if the epidemiological estimation is performed on the basis of a manually entered number
of people, the users can choose between two options: “Insert hospital beds for the total area
considered” and “Insert hospital beds for a % of the total area considered (single hospital)”. In
particular, the latter allows to specify a percentage of the total infected population that will occur
in a catchment area. This may be useful for single hospitals that are likely to assist only a percentage
of all patients who will need hospitalization within the area considered.
To start a new data entry, the users can quickly erase all the data entered through the “Clean form”
button. The compilation of the form is ruled by a series of validation criteria aimed at ensuring
consistency of the data. The compiling of the form is also supported by a series of error messages
that alert the users to the type of error detected. If there is at least one errors unfixed, users will
not be able to browse to the subsequent pages of the tool (fig. 2), otherwise if all information has
been entered in an exhaustive and correct manner, an hyperlink to the summary dashboard will
appear at the end of the form (fig. 3).

Figure 2. Input form with error to fix
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Figure 3. Input form exhaustively filled in

ADVANCED EPI PARAMETERS
This page can be reached from several other pages of the tool including the input form. Here an
experienced user can edit some important parameters regarding:
o
o
o
o
o

The default values of R0
The first usable date for pandemic start
The hospitalization length of stay
The clinical features of COVID patients
The rate of documented cases by testing.

The default values of R0
In this section it is possible to assign the default value of all the epi parameters used to calculate the
R0 (τ, c¯, d).
The first usable date for pandemic start
This is the earliest date that can be used as pandemic start date. The default value is set to
01/01/2020.
The hospitalization length of stay
In this section users can modify the length of hospitalization stay predicted, according to the
different critical care (length of stay of Non-ICU patients, ICU patients, length of stay in ICU).
The clinical features of COVID patients
In this section users can change the predicted percentage of patients that will be ventilated,
intubated, in shock, the average number of days until hospitalization and the percentage of
patients that will have a mild/moderate severity of symptoms. In this section there are two
additional fields (hospitalization rate and percentage of hospitalized in ICU) that are calculated by
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age weighting the population considered. These fields can be modified from the specific “Age
weighted parameters” page that can be reached from the “Advanced epi parameters” one
through an hyperlink. More in detail, if the users choose in the input form a population selection
by country, the data will be automatically age weighted considering the distribution by age group
according to the income group of the country considered. On the other hand, if the population
selected was manually inserted by the users, the European percentage of population for each age
group are considered as the default value (Users can manually edit them). As for the values
regarding the percentage of cases requiring hospitalization and the percentage of patients
requiring critical care, they are set by default according to the imperial college (table1) [13], but
are also editable.
Table 1
Age-group
(years)

% of population

% symptomatic cases
requiring hospitalisation

% hospitalised cases
requiring critical care

0-9

10,68%

0,10%

5,00%

10-19

10,45%

0,30%

5,00%

20-29

11,24%

1,20%

5,00%

30-39

14,09%

3,20%

5,00%

40-49

13,95%

4,90%

6,30%

50-59

13,95%

10,20%

12,20%

60-69

12,30%

16,60%

27,40%

70-79

8,06%

24,30%

43,20%

+80

5,30%

27,30%

70,90%

The rate of documented cases by testing
In this section the users can edit the percentage of patients with a mild/moderate severity of
symptoms that are detected by tests. According to scientific evidence, the percentage of
undocumented infections (not tested) at the beginning of the outbreak ranged between 82-90%
(detected case 10-18%) [10, 18]. Considering that patients with severe-critical symptoms are the
least likely to be undetected, we decided to consider the percentage of undocumented infection as
relating exclusively to patients with mild-moderate symptoms. This value should be handled
carefully as it is used to calculate the number hospitalized patients. This parameter was introduced
because the percentages reported in the scientific literature are based on the number of positives
detected and not to the real total number of infected which still remains unknown. The default value
is set equal to 10%, but users are encouraged to update this value according to their country’s
testing capacity.
DASHBOARD
This page provides an overview of the epidemiological distribution forecasted according to the data
entered. More in detail, the data reported is the values relating to the number of new cases and the
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date of peak, the percentage of the population that will be infected, the first date in which hospital
beds will be overwhelmed, the total number of cases and the number and the dates of hospital bed
demand (classified as total, Non-ICU and ICU). In this page it is also possible to consult the following
charts (fig. 4, 5, 6).

Figure 4. The cumulative number of susceptible, infected and removed population during pandemic. NB: removed
includes recovered and died people.

Figure 5. The number of new infected, recovered and positive tested over time during the pandemic.

Figure 6. Hospital beds demand vs. the effective number of assisted patients over time during the pandemic classified as total,
non-ICU and ICU. In every chart, it is reported a dashed threshold line corresponding to the n° of hospital beds available.
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From the “DASHBOARD” page, users will be allowed to reach the “drug list” page through a
specific hyperlink.

MANUAL DATA ENTRY
This page can be accessed from the START menu by selecting the correspondent item. Here the
users can manually enter data about the weekly number of hospitalized patients from the date of
analysis to one year in the future. This page is designed to allow users to enter data based on a
previous pandemic surge or calculated with an external mathematical model. in this way the ECDCT
will be exclusively used to estimate the quantities of drugs needed. The fields that must be filled in
are the “Total Hospitalized patients” and the “Hospitalized ICU”, while all the other fields will be
automatically computed. As soon as the user completes an entire row, it will appear an hyperlink
connecting to “drug list” page (fig. 7).
Additionally, the cells that can be edited by the users have validation criteria aimed at guaranteeing
a correct and exhaustive data entry. If the users want to start a new data entry, it is possible to clean
the form with a specific button (“Clean the form”). However, the users are advised to use this
function with caution, as it will erase all data entered.

Figure 5. Manual data entry page. When the users fill in at least one row of the form, the hyperlink connecting to
the “drug list” page will automatically appear.
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DRUG LIST
This page is reachable once the data entry is completed. Here the users can consult the quantity of
drugs needed to treat hospitalized patients during the time frame considered. Browsing through
different periods of time is made easy by the presence of a timeline in which it is possible, through
specific buttons, to select the desired days, months, quarters or years, if the estimation was carried
out using the input form; or weeks, months, quarters and years if it was carried out by the manual
data entry. The data available in this page is related both to the patients (number of total
hospitalized, hospitalized non-ICU, hospitalized ICU, ICU ventilated, ICU intubated, ICU with shock)
and the drugs (therapeutic group, active principle, Dosage available on the market, pharmaceutical
form, total dosage for the patients considered and total number of commercial unit doses for the
patients considered) characteristics (fig. 8). The information about the drugs can be edited in the
“Therapies setting” page.

Figure 8. Drugs list page

N.B: the margins of this page are optimized for the printing of the 55 medicines already included in
the drug list. If the users add new drugs to the list, the printing area must be re-sized appropriately.
THERAPIES SETTING

This page contains the drugs database. Here users can make changes to the drugs already included
in the list or introduce new ones. Any changes made on this page will also be automatically updated
on the drug list page. As previously stated in this document, the cells that can be edited by users are
marked in orange. Regarding the active principle column, the only editable cells relating to the drugs
already present contain drop-down menus, in which it is possible to select interchangeable
alternatives (fig. 9).

11
EUROPEAN COVID19 DRUGS CALCULATION TOOL. Version 1.1

Figure 9. Therapies settings (editable fields)

More detailed information about the calculation method adopted to estimate the drugs amount is
reported in the “tool overview” section of this document. In any case, a short guideline can be
consulted directly on the “Therapies setting” page of the tool through a clickable icon (fig. 10).

Figure 10. Therapies settings (clickable icon).

DRUGS PARAMETERS
This page can be reached from the “Therapies setting” page, and it allows the users to change some
default values about more specific drugs parameters. All the values changed in this page will be
automatically updated in the “Therapies setting” and “drug list” pages. Modifications of the
parameters reported on this page are recommended only for expert users, as their variation can
lead to wrong estimates of the necessary drugs.
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TOOL REFERENCES
In this page all the references used to build the tool and assign the default values are reported (fig.
11). For each reference, it is also reported the hyperlink to the correspondent web page or pdf
(“links” column) and an internal hyperlink connected to the section of the document where the
reference was quoted (“Go back to the correspondent section” column).

Figure 11. References

Considering that the references are used in different pages of the tool, it was not possible to sort
them according to the citation order. For this reason, they are sorted alphanumerically according to
"correspondent section" and "Reference" text.
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