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POISON CENTRE RESEARCH

Effect of the first wave of COVID-19 on Poison Control Centre activities in 21
European countries: an EAPCCT initiative

L. Hondebrinka , M. Zammitb , L. C. G. Høgbergc , M. Hermanns-Clausend , D. Lonatie , K. Faberf

and on behalf of the EAPCCT COVID-19 Research Group�
aDutch Poisons Information Centre, University Medical Centre Utrecht, Utrecht University, Utrecht, The Netherlands; bDepartment of Clinical
Pharmacology and Therapeutics, Faculty of Medicine and Surgery, University of Malta, Msida, Malta; cDepartment of Anaesthesiology, The
Danish Poisons Information Centre, Copenhagen University Hospital Bispebjerg, Copenhagen, Denmark; dPoisons Information Centre,
Department of General Paediatrics, Adolescent Medicine and Neonatology, Medical Center – University of Freiburg, Faculty of Medicine,
University of Freiburg, Germany; eToxicology Unit, Poison Control Centre and National Toxicology Information Centre, Istituti Clinici
Scientifici Maugeri, IRCCS Maugeri Hospital, University of Pavia, Pavia, Italy; fNational Poisons Information Centre, Associated Institute of the
University of Zurich, Zurich, Switzerland

ABSTRACT
Background: Public health emergencies often affect Poison Control Centre (PCC) operations. We
examined possible effects of the coronavirus disease 2019 (COVID-19) pandemic on call volume, call
characteristics, and workload in European PCCs.
Method: All 65 individual European PCCs were requested to supply data on the number of calls and
call characteristics (caller, age groups, reason and specific exposures) from March to June in 2018,
2019, and 2020 (Part 1). Number of calls with specific characteristics was normalised to all calls. Calls
(N) and call characteristics (%) were compared between 2020 and 2018/2019 (average), within PCCs/
countries and grouped. Correlation between call volume and COVID-19 cases per PCC/country was
examined. All PCCs received a survey on workload (Part 2). Parts 1 and 2 were independent.
Results: For Part 1, 36 PCCs (21 countries) supplied 26 datasheets. PCCs in the UK and in France
merged data and supplied one datasheet each with national data. Summed data showed an increase
of 4.5% in call volume from 228.794 in 2018/2019 (average) to 239.170 in 2020 (p< 0.001). Within
PCCs/countries, calls significantly increased for 54% of PCCs/countries (N¼ 14/26) and decreased for
19% (N¼ 5/26), three of which (N¼ 3/5) only serve medical professionals. Correlation between call vol-
ume and COVID-19 cases was (non-significant) positive (Rho >0.7) in 5/26 PCCs/countries (19%), and
negative in 6/26 (23%). Call characteristics (median proportion of grouped data in 2018/2019 vs. 2020)
changed: fewer medical professionals called (40 vs. 34%, p< 0.001), calls on intentional exposures
decreased (20 vs. 17%, p< 0.012), as did calls on patients between 13 and 17 years (5 vs. 4%,
p< 0.05). Calls on specific exposures increased; disinfectants from 1.9 to 5.2%, and cleaning products
from 4.4 to 5.7% (p< 0.001). For Part 2, 38 PCCs (24 countries) filled the survey on workload (number/
length of shifts and time on PCC duties), which increased in 23/38 PCCs (61%), while 10/38 (26%)
worked with fewer employees.
Conclusions: Obtaining aggregated European PCC data proved challenging but showed an increase in
overall call volume and workload during the first COVID-19 wave. Call characteristics changed includ-
ing fewer calls from professionals and more calls on specific exposures. Within single PCCs/countries a
variety of effects was observed.
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Introduction

The coronavirus disease 2019 (COVID-19) pandemic has
affected the lives of many and put a heavy burden on
health care systems worldwide. During the first wave of
the pandemic, national restrictions and lockdowns were
ordered in most European and other countries, mostly
from March 2020 onwards [1]. Furthermore, cleaning and

disinfectant protocols were recommended. Poison Control
Centres (PCCs) in the United States (US) and in Europe
have reported more accidental exposures to disinfectants
in young children in March and April 2020 [2,3].
Furthermore, calls to PCCs on cleaners and disinfectants
increased across all age groups in the US, Canada, France
and Italy [4–8].

Title First Name Last Name Institution City Country

Dr. Tara Arif Austria Poisons Information Centre Vienna Austria
Dr. �Zeljka Babi�c Croatia Poison Control Centre Zagreb Croatia
Dr. Guiseppe Bacis Bergamo Poison Control Center, ASST Papa Giovanni

XXIII Hospital
Bergamo Italy

Ms. Lejla Bahti�c Bosnia & Herzegovina Poison Control Center, Public Institution
for Occupational Medicine of Sarajevo Canton

Sarajevo Bosnia & Herzegovina

Ms. Nicola Bates Veterinary Poisons Information Service (VPIS) London United Kingdom
Dr. Miran Brvar Centre for Clinical Toxicology and Pharmacology, University

Medical Centre Ljubljana and Centre for Clinical Physiology,
University of Ljubljana

Ljubljana Slovenia

Ms. Egl _e Burbien _e Pharmacovigilance and Poison information Department, State
Medicines Control Agency under the Ministry of Health of
the Republic of Lithuania

Vilnius Lithuania

Dr. Bla�zena Cag�a�nov�a National Toxicological Information Centre, University Hospital
Bratislava, Slovakia

Bratislava Slovakia

Ms. Patricia Casey Ireland National Poisons Information Centre,
Beaumont Hospital

Dublin Ireland

Dr. Nicolas Delcourt Centre antipoison et de Toxicovigilance d’Occitanie Toulouse France
Dr. Anne-Marie Descamps Belgium Poisons Information Center, Centre Antipoisons-

Antigifcentrum
Brussels Belgium

Prof. Dr. Alexis Descatha Centre antipoison et de Toxicovigilance Grand Ouest Angers France
Dr. Victoria Eagling National Poisons Information Service (Edinburgh) Edinburgh United Kingdom
Prof.Dr. Florian Eyer Department of Clinical Toxicology & Munich Poison Control

Centre, Klinikum rechts der Isar, Technical University
of Munich

Munich Germany

Dr. Francesco Gambassi Florence Poisons Centre, Azienda Ospedaliero
Universitaria Careggi

Florence Italy

Dr. Laurence Gray National Poisons Information Service (Cardiff) Cardiff United Kingdom
Mr. Pardeep Singh Jagpal National Poisons Information Service (Birmingham) Birmingham United Kingdom
Dr. Jasmina Jovic-Stosic National Poison Control Centre, Military Medical Academy

(Vojnomedicinska akademija)
Belgrade Serbia

Dr. Magali Labadie Centre antipoison et de Toxicovigilance de Nouvelle-Aquitaine Bordeaux France
Dr. Tuomas Lilius Finnish National Poison Information Center, Department of

Emergency Medicine and Services, HUS Helsinki University
Hospital and University of Helsinki

Helsinki Finland

Ms. Helena L�ındal Iceland Poison Information Centre Reykjavik Iceland
Prof.Dr. Carlo Locatelli Poison Control Centre and National Toxicology Information

Centre -Toxicology Unit, Istituti Clinici Scientifici Maugeri,
IRCCS Maugeri Hospital and University of Pavia

Pavia Italy

Ms. Merethe Midtervoll Norwegian Poisons Information Centre, Division of
Environmental Medicine, Norwegian Institute of
Public Health

Oslo Norway

Dr. Patrick Nisse Centre antipoison et de Toxicovigilance des Hauts de France Lille France
Dr. Dorte Palmqvist Department of Anaesthesiology, The Danish Poisons

Information Centre, Copenhagen University
Hospital Bispebjerg

Copenhagen Denmark

Dr. Anne-Marie Patat Centre antipoison et de Toxicovigilance Est Lyon France
Prof. Dr. Zanina Pereska Poisons Information Centre, University Clinic of Toxicology,

Clinical campus Mother Theresa, Medical faculty,University
Ss Cyril and Methodius

Skopje Republic of North
Macedonia

Dr. Emmanuel Puskarczyk Centre antipoison et de Toxicovigilance de Grand est Nancy France
Dr. Giorgio Ricci Veneto Poisons Centre, Azienda Ospedaliera Universitaria

Integrata Verona Ospedale Borgo Trento
Verona Italy

Dr. Alessandra Salierno Naples Poisons Centre, Antonio Cardarelli Hospital Napoli Italy
Prof.Dr. Nicolas Simon Aix Marseille Univ, INSERM, IRD, SESSTIM, Hôpital Sainte

Marguerite, Service de Pharmacologie Clinique,
Centre antipoison

Marseille France

Mr. Markus Tellerup Swedish Poisons Information Centre Stockholm Sweden
Dr. Ruben Thanacoody National Poisons Information Service (Newcastle) Newcastle United Kingdom
Dr. Agnes Van Velzen Dutch Poisons Information Center, Division of Anesthesiology,

Intensive Care and Emergency Medicine, University Medical
Center Utrecht, Utrecht University

Utrecht the Netherlands

Dr. Dominique Vodovar Centre antipoison et de toxicovigilance de Paris, Hôpital
Fernand Widal

Paris France

1146 L. HONDEBRINK ET AL.



National organisation of PCCs varies widely across Europe.
Some countries have a single PCC, while others have several
PCCs that sometimes use a national database (UK and
France). Furthermore, the documentation and logging of calls
are diverse, for example different categorisations of age
groups and classifications of exposures are applied. Although
efforts initiated by the European Commission were made to
harmonise documentation amongst European PCCs in the
early 1990s [9], no European database of PCCs exists, nor do
datasets exist that collect comparable data.

Consequently, investigating the effect of COVID-19 on the
epidemiology of poisoning is challenging. This study started
a collaborative network between European PCCs, catalysed
by the European Association of Poisons Centres and Clinical
Toxicologists (EAPCCT). The methodology, feasibility of the
data collection and the time required for data collection
from multiple PCCs was evaluated by a limited cohort of
PCCs [10]. Based on this pilot, categories and parameters of
interest were selected for the more comprehensive study
presented here.

This study investigated the effect of the first wave of
COVID-19 on the work of European PCCs by examining call
volume, call characteristics and workload in European PCCs.

Material and methods

Participants from European countries

All European PCCs were invited to participate, based on the
World Health Organisation (WHO) list of managers of PCCs
[11] combined with the list of countries of the WHO
Regional Office for Europe [12]. Participation was requested
via email to managers of 65 PCCs on 8 January 2021, and
two reminders were sent (29 January and 6 March 2021).
PCCs could contribute data up to 19 March 2021. All PCCs
managers were also asked to participate in a survey on
changes in organisational aspects during the COVID-19 pan-
demic. In countries with more than one PCC, each (single)
PCC was invited to participate. Data on COVID-19 cases per
country were obtained from the European Centre for Disease
Prevention and Control (ECDC) on 2 August 2021 [1]. To
investigate the correlation between changes in PCC workload
and COVID-19 incidence, the highest number of COVID-19
cases per 100,000 inhabitants within 2weeks (data available
via ECDC) was categorised by ECDC categories as high
(�120), medium (61–119) and low (�60) [1].

Epidemiological data – calls to Poison Control Centres

Data collection
Data were collected in a standardised Excel template. We
defined the first wave of the pandemic as the four-month
period of March through June (inclusive) 2020 corresponding
with the first major lockdowns in various countries. We com-
pared this interval to the same interval in 2018 and 2019 to
correct for possible seasonal effects on PCC calls. All 32
European countries surveyed by the ECDC had restrictions
from March 2020 onwards [1]. Data were collected on calls

to PCCs, not on website consultations. Only calls with at least
1 patient with at least one exposure were included.
Parameters included the total number of calls taken and
patients involved. In addition, data were collected on call
characteristics, including the type of caller (medical profes-
sional or public), reason for exposure (accidental, intentional
(all), intentional suicide attempt), age groups (0–4, 5–12,
13–17, 18–65, 66–75 and �76 years), and specific exposures.
Specifically, the number of calls on disinfectants (biocides to
apply on skin (ECHA category PP-BIO-1) or surfaces (PP-BIO-
2)), household cleaning products (all-purpose cleaners (PC-
CLN-2) and bleaching products (PC-CLN-3)), see
Supplemental Methods 1.1 for ECHA categories [13]) – and
specific drugs used in COVID treatment (e.g. (hydroxy)chloro-
quine and antivirals) were collected.

Deviations from data collection
Where merged national data (of >1 PCC) were supplied,
they were included in the analysis. Not all PCCs could supply
all requested data. Please see Supplemental Methods 1.2 for
deviations in data collection. Since not all PCCs could supply
the number of patients affected by poisonings, these data
are not presented.

Data analysis
France and UK have supplied one datasheet for their country
(2 datasheets), although both countries have several PCCs.
Single PCC data were not available in this case and therefore,
country data were analysed. All other datasheets concern
data from single PCCs, also if �1 PCC from the same country
supplied a datasheet (24 datasheets). Both (26 datasheets)
are referred to as PCC/country. Per PCC/country, the absolute
numbers for 2018 and 2019 were averaged. The number of
calls was compared between years (2020 vs. average of
2018–2019 (100%)) within PCCs/countries, and as summed
data of all PCCs/countries (grouped). For visualisation pur-
poses only, PCCs were categorised in three groups based on
the number of calls from March to June 2020: small (<1000
calls), medium (1000–10,000 calls) and large PCCs (>10,000
calls). To investigate the correlation between changes in PCC
call volume and COVID-19 incidence per PCC/country, the
number of COVID-19 cases per month [1], during the 4-
month study period, was compared to the change in call vol-
ume per month per PCC/country. Spearman’s rho correlation
coefficient was used to assess correlation, which was defined
as Spearman’s rho >0.7 (positive) or <�0.7 (negative).

For all other characteristics, proportions were calculated
per PCC/country relative to the total number of calls (or
patients if available) of the corresponding time period (e.g.
the number of calls with accidental exposures in March
2020, was expressed as a proportion of the total number of
calls in March 2020, while the number of calls on accidental
exposures from March to June 2020 (4-month study period)
was expressed as a proportion of the total number of calls
from March to June 2020). This corrects for general changes
in the number of calls. Proportions were only calculated for
variables with N� 5 and compared between years (2020 vs.
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average of 2018� 2019) within PCCs/countries, and for all
PCCs/countries (grouped). Data were tested for normality
using the One-Sample Kolmogorov� Smirnov test with
p< 0.05. Differences between 2020 and 2018� 2019 (aver-
age) within a PCC/country were assessed using the Pearson’s
Chi-square test (p< 0.05). Differences between 2020 and
2018� 2019 (average) for all PCCs/countries (grouped) were
assessed using the Wilcoxon Signed-Rank test (dependent
samples, exact sig. (t-tailed), p< 0.05). Grouped data are pre-
sented as median [first quartile; third quartile]. Data were
analysed using IBM SPSS Statistics version 26.0.0.1 (IBM SPSS,
Armonk, NY, USA), GraphPad Prism version 9 (Graphpad
Software Inc., La Jolla, CA, USA) and Microsoft Excel version
2016 (Microsoft Corporation, Redmond, WA, USA). SAMPL
guidelines for basic statistical reporting were applied [14].

Organisation of PCCs

Data were collected using SurveyMonkeyVR (see
Supplementary Methods 1.3). Questions were included on
changes in shifts (tasks of) employees, financials and the
implementation of protocols for a shortage of staff due to
sick leave and for a hygienic working place (safe working)
were queried. Workload for PCCs was defined as the number
and length of shifts and the time spent on PCC duties.
Activities outside the usual PCC duties (“other activities”)
involved redeployment in hospital or other duties directly
related to the COVID-19 wave. Data were analysed using
Microsoft Excel (2016).

Results

The effect of the first wave of COVID-19 on the work of
European PCCs was examined using two independent meth-
ods. Epidemiological data on call volume and characteristics
to PCCs were collected using a datasheet (Part 1), which was
returned by 36 PCCs from 21 countries (for participating
countries and PCCs see Table 1). Data on workload were col-
lected using a survey (Part 2), which was returned by 38
PCCs in 24 countries (for participating countries see
Supplemental Table 2). 28 PCCs in 18 countries responded to
both the epidemiological and operational surveys. Seven
PCCs in 4 countries responded only to the epidemiological
survey, and 12 PCCs in 8 countries responded only to the
operational survey.

Epidemiological data – calls to Poison Control Centres

Of the 65 PCCs invited to contribute data, 36 PCCs from 21
countries responded, with 26 datasheets (Table 1). PCCs in
the UK and in France merged data and supplied one data-
sheet each with national data. During the 12months
included in this analysis (4months in 2018, 2019 and 2020)
696,699 calls were handled.

Number of calls
To compare the number of calls during the COVID pandemic
to those pre-COVID, the numbers in 2020 were compared to
the average numbers in 2018 and 2019 (monthly, or 4-
monthly (the study period)).

When summing the number of calls of all PCCs/countries
during the 4-month study period (March–June), 228,794 calls
were handled in 2018/2019 (average of years) and 239,170
calls in 2020 (Table 1). Significant increases in summed calls
of all PCCs/countries were observed during the 4-month
study period (4.5%), and in all single months with the largest
increase in April (6.4%) (Figure 1, Table 1, p< 0.001).

Since large differences were observed in the number of
calls between PCCs/countries ranging from 48 to nearly
60,000 calls in the 4-month study period (Table 1), we also
examined changes within PCCs/countries, monthly and for
the 4-month study period (26 datasheets, Figure 2(A,C,E),
Tables 1 and 2). The number of calls during the 4-month
study period (March-June) increased for 54% PCCs/countries
(N¼ 14/26, p< 0.05, median increase 10% [7;20]), while for
27% of PCCs/countries (n¼ 7/26) the number of calls
remained stable (Table 2). Five PCCs/countries (19%, N¼ 5/
26) received fewer calls during the 4-month study period
(p< 0.05, median decrease 7% [�13;�6], Table 2): Italy-
Bergamo, Italy-Pavia, the Netherlands, Slovenia and the UK,
three of which only serve medical professionals (Table 1).
Median changes in the number of calls per month are pre-
sented in Table 2, showing the largest increase in calls in
April of 21% [16;46] (8 PCCs). Since changes within PCCs/
countries range from increased to decreased call volumes
during the 4-month period, monthly changes of individual
PCCs/countries are also presented (Figure 2). The variability
in changes was particularly present in smaller PCCs and less
pronounced in larger PCCs. The largest decrease in call vol-
ume was observed by The Republic of North Macedonia in
March (�42%), while the largest increase was observed by
Bosnia and Herzegovina in May (89%) (Figure 2).

The peak in COVID-19 incidence during the 4-month
study period was often limited to 1–2month(s), but peaked
in different months in different countries (Figure 2(B,D,F)). A
positive correlation (Rho >0.7) was observed between call
volume and COVID cases in 5/26 PCCs/countries (19%;
Belgium, France, Italy-Naples, Sweden and Switzerland), while
6/26 (23%; Croatia, Finland, Ireland, Italy-Pavia, The
Netherlands and Norway) observed a negative correlation
(Rho < �0.7) and in 15/26 (58%) no correlation was
observed (Figure 2). None of the correlations were
significant.

Type of caller
Four PCCs that only (or mainly) take calls from medical pro-
fessionals (Netherlands, Slovenia, UK and The Republic of
North Macedonia) were excluded for this analysis. The pro-
portion of calls on type of caller (relative to all calls) during
the 4-month study period of all PCCs/countries in 2020 was
compared to those in 2018/2019. The median proportion of
medical professionals calling decreased from 40% [33;57] in
2018/2019 to 34% [28;45] in 2020 (p< 0.001). The median
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proportion of the public calling increased from 59% [41;69]
in 2018/2019 to 64% [56;72] in 2020 (p¼ 0.002).

Within PCCs/countries no significant changes were
observed in the proportion of calls on type of caller during
the 4-month period. The absolute number of calls from med-
ical professionals (4-month period) significantly decreased in
50% of PCCs/countries (N¼ 11/22), and increased in 32% of
PCCs/countries (N¼ 7/22).

Reason for exposure
The proportion of calls on intentional or accidental exposures
(relative to all calls) during the 4-month study period of all
PCCs/countries in 2020 was compared to those in 2018/2019.
The median proportion of intentional exposures decreased
from 20% [14;24] in 2018/2019 to 17% [14;23] in 2020
(p¼ 0.012). The median proportion of accidental exposures
increased from 77% [70;84] in 2018/2019 to 82% [75;85] in
2020 (p¼ 0.016, Figure 3(A)). No significant changes were
observed in the median proportion (nor in median absolute
numbers) of exposures due to a suicide attempt.

Within PCCs/countries the only significant change during
the 4-month period was observed for Italy-Naples; the propor-
tion of intentional exposures decreased from 30 to 16% in
2020 (p¼ 0.038). However, the absolute number of calls on

intentional exposures (4-month period) significantly decreased
in 50% of PCCs/countries that supplied data on this (N¼ 10/
20), and increased in 25% of PCCs/countries (N¼ 5/20).

Age groups
The proportion of calls on specific age groups (relative to all
calls) during the 4-month study period of all PCCs/countries
in 2020 was compared to those in 2018/2019. The highest
proportions were observed for calls involving small children
(0–4 years, 38% (2020)) and adults (18–65 years, 36% (2020))
(Figure 3(B)). Changes in the median proportion of calls on
specific age groups are presented in Figure 3(B) (grouped
data). The median proportion (as well as the absolute
median number) of calls on small children (0–4 years) did not
change (grouped data). Also, within PCCs/countries no sig-
nificant changes were observed during the 4-month study
period in the proportion of calls on patients of specific age
groups, apart from a significant decrease on calls involving
patients of 0–4 years in Serbia. See Supplemental Figure 1 for
monthly data on changes in the proportion of calls involving
patients of 0–4 years and 18–65 years within PCCs/countries.
However, the absolute number of calls on small children
within PCCs/countries, did significantly increase in 33% of
PCCs/countries (N¼ 8/24), all of which also observed a

Table 1. Characteristics of European Poison Control Centres (PCCs) in this study.

Country
N¼ 21

PCC
N¼ 36 Public�

Population
served �� N calls 2018/19

(March–June)���
N calls 2020
(March–June) Change (%) v2 p Change

1 Austria 1 Vienna Yes 8.9 7.519 7.971 6 13.2 0.0003 Increase
2 Belgium 2 Brussels Yes 11.5 16.552 18.039 9 63.9 0.0000 Increase
3 Bosnia and Herzegovina 3 Sarajevo Yes 3.5 48 60 25 1.3 0.2542 None
4 Croatia 4 Zagreb Yes 4.1 780 737 �6 1.2 0.2733 None
5 Denmark 5 Copenhagen Yes 5.8 10.811 12.481 15 119.7 0.0000 Increase
6 Finland 6 Helsinki Yes 5.5 10.099 10.044 �1 0.2 0.6547 None
7 Francea 7–14 National (8 PCCs) Yes 67.3 59.267 63.168 7 124.3 0.0000 Increase
8 Germanyb 15 Freiburg Yes 11.1 8.249 9.586 16 100.2 0.0000 Increase

16 Munich Yes 13.1 11.849 12.252 3 6.7 0.0096 Increase
9 Iceland 17 Reykjav�ık Yes 0.4 666 819 23 15.8 0.0001 Increase
10 Ireland 18 Dublin Yes 4.9 3.661 4.058 11 20.4 0.0000 Increase
11 Italyc 19 Bergamo Yes 3.2 2.853 2.446 �14 31.3 0.0000 Decrease

20 Naples Yes 1.1 802 1.296 62 116.3 0.0000 Increase
21 Pavia Yes 27.0 8.785 8.181 �7 21.5 0.0000 Decrease
22 Florence Yes 1.9 1.984 1.955 �1 0.2 0.6547 None
23 Verona Yes 0.5 1.090 1.439 32 48.2 0.0000 Increase

12 Lithuania 24 Vilnius Yes 2.8 783 854 9 3.1 0.0783 None
13 Rep. N. Macedonia 25 Skopje Yese 2.1 83 68 �18 1.5 0.2207 None
14 Netherlands 26 Utrecht No 17.4 12.950 12.289 �5 17.3 0.0000 Decrease
15 Norway 27 Oslo Yes 5.4 13.040 14.360 10 63.6 0.0000 Increase
16 Serbia 28 Belgrade Yes 6.93 369 453 23 8.6 0.0034 Increase
17 Slovakia 29 Bratislava Yes 5.5 1.976 2.135 8 6.1 0.0135 Increase
18 Slovenia 30 Ljubljana No 2.1 658 575 �13 5.6 0.0180 Decrease
19 Sweden 31 Stockholm Yes 10.3 29.017 29.398 1 2.5 0.1138 None
20 Switzerland 32 Zurich Yes 8.6 11.938 12.370 4 7.7 0.0055 Increase
21 UKd 33–36 National (4 PCCs) No 67.7 12.965 12.136 �6 27.4 0.0000 Decrease
– SUM – – – 299 228.794 239.170 4.5% 230.1 0.0000 Increase
�Questions from the public are processed.��Data in millions derived from https://de.statista.com at 20.10.2021.���Absolute numbers for 2018 and 2019 were averaged.
aGrouped data were supplied from 8 (out of 8) French PCCs, collected within the French National Database of Poisonings.
bTwo out of 7 German PCCs participated.
cFive out of 8 Italian PCCs participated. Since all Italian PCCs serve the whole country, the population served by each PCC was calculated based on the propor-
tion of answered calls per PCC relative to all calls in Italy [15].
dGrouped data were supplied from 4 (out of 4) UK PCCs, which were collected within the UK National Poisons Information Service.
eThe Republic of North Macedonia is open to the public, but in 2018/2019 received mainly calls from medical professionals (99%).
v2: Pearson Chi-square tests were performed for within PCC/country comparison of the number of calls during the 4-month study period in 2018/2019 to those
in 2020 and corresponding levels of significance (p) are listed.
Change was defined as an increase (more calls in 2020 vs. 2018/2019) or decrease (less calls in 2020 vs. 2018/2019) if p< 0.05.
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significant increase in the total number of calls. The PCCs/
countries that observed significant changes in absolute num-
ber of calls on patients in specific age groups are listed in
Supplemental Table 1.

Specific exposures
In most participating PCCs/countries, proportions of calls on
specific exposures (relative to all calls) were low (<5%).
Proportions of calls on specific exposures during the 4-
month study period of all PCCs/countries in 2020 were com-
pared to those in 2018/2019 (Table 3). Significant increases
were observed in the median proportion of calls on expo-
sures to disinfectants (ECHA-PP-BIO1, 2, from 1.9 to 5.2%)
and household cleaning products (from 4.4 to 5.7%)
(p< 0.001). The most distinct increase was observed for disin-
fectants applied for human use (ECHA-PP-BIO1, from 0.7 to
2.7%, p¼ 0.002) and to a lesser extent for disinfectants
applied on surfaces (ECHA-PP-BIO2, from 1.1 to 1.8%,
p< 0.001). For median proportions, see Table 3 and
Supplemental Figure 2 for data per PCC/country. Relatively
large increases (8–21%) in median proportions of calls on
exposures to disinfectants were observed by relatively small
PCCs (Serbia, Lithuania and Croatia).

Only 10 PCCs/countries received calls (>N¼ 5) on drugs used
in COVID-19 treatment, 8 PCCs/countries on antivirals, 2 on
hydroxychloroquine, and none on chloroquine. No significant
changes were observed in the proportions of calls on exposures
to drugs used in COVID-19 treatment during the 4-month period
(Table 3, Supplemental Figure 3 for data per PCC/country).

Organisation of PCCs

The survey was completed by 38 PCC managers (58%) from
24 countries (Supplemental Method 1.3 for survey and
Supplemental Table 2 for participating countries). All their
PCCs process calls from medical professionals, 95% also from
the public, and 60% also from veterinarians. During the first
COVID-19 wave the workload (the number or length of shifts
or time spent on PCC duties) increased in 23 PCCs (61%,
Table 4). Time spent on PCC duties increased by <25% in
29% of PCCs (N¼ 11) and by 25–50% in 16% of PCCs (N¼ 6).
Only two PCCs were staffed with more employees (5%). Ten
PCCs (26%) worked with fewer employees, and in five of
those the number or length of shifts increased. In 21 PCCs
(59%) employees worked on other duties more than usual:
PCCs staff was redeployed in hospital (17 PCCs) or fulfilled

Table 2. Changes in the number of calls to European Poison Control Centres (PCCs) in 2020 vs. 2018/2019: grouped by PCCs with increasing or decreasing calls.

Increased calls Decreased calls Stable calls All calls

N PCCs Median increase (%) [Q1;Q3] N PCCs Median decrease (%) [Q1;Q3] N PCCs N PCCs

March 13 14 [8;19] 3 �14 [�20;�12] 10 26
April 8 21 [16;46] 5 �12 [�16;�12] 13 26
May 9 13 [9;43] 2 �11 [�12;�11] 15 26
June 9 13 [8;14] 3 �27 [�29;�17] 14 26
4months 14 10 [7;20] 5 �7 [�13;�6] 7 26

For each PCC/country, the number of calls in 2018 and 2019 was averaged, both per month and for the summed 4-month study period. The number of calls in
2020 was compared to those in 2018/2019 (average), both per month and for the 4-month study period. PCCs were grouped on a significant change in the
number of calls (monthly or 4-monthly) between 2020 and 2018/2019 (v2, p< 0.05): increase, decrease or a stable number of calls. The number of PCCs/coun-
tries (N PCCs) within these groups is presented, and the median percentage of change [first quartile (Q1); third quartile (Q3)] was calculated.

Figure 1. Change in calls to European Poison Control Centres in 2020 vs. 2018/2019. The monthly number of calls to all PCCs/countries (26 datasheets) in 2020
was summed. For 2018/2019, the monthly number of calls in 2018 and the monthly number of calls in 2019 were averaged per PCC/country, and subsequently
summed for all PCCs/countries (26 datasheets). Note that UK and France supplied nationwide data representing >1 PCC. �The number of calls (summed data) was
significantly higher in 2020 compared to 2018/19 (p< 0.0005, v2 test).
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Figure 2. Change in calls within European Poison Control Centres or countries in 2020 vs. 2018/2019 and COVID-19 cases in 2020 per country. The monthly num-
ber of calls in 2018 and the monthly number of calls in 2019 were averaged per PCC/country. For each PCC/country, the monthly number of calls in 2020 was
expressed relative to the average monthly number of calls in 2018 and 2019 (represented by 0% effect). For better visualisation, PCCs are grouped according to
the number of calls from March to June 2020 in (A) <1000, (C) 1000–10,000 and (E) >10,000 calls. Note the different y-axes and that UK and France supplied
nationwide data representing �1 PCC. B, D and F represent COVID-19 cases during the study period (March–June) per 100,000 inhabitants per country (cumulative
number for 14 d, ECDC). Correlation between change in calls and the number of COVID-19 cases in the same month is listed for all PCCs/countries (R ¼
Spearman’s rho, N¼ 4 XY pairs (March, April, June, and July)). For a colour version, please read online.
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other additional duties (9 PCCs, Table 4). In countries with a
high and medium COVID-19 incidence, the proportion of
PCCs with an increased workload and redeployment to hos-
pital was higher than in countries with a lower incidence.
However, additional tasks directly related to the COVID-19
wave were mainly taken over by PCCs in countries with a
medium and lower COVID-19 incidence (Table 4).

The financial situation was stable in 82% of PCCs (N¼ 33).
Nearly half of the PCCs (N¼ 17, 45%) implemented protocols
to ensure continuation of work processes upon increasing
sick leave. For example, PCCs co-operated with other
national PCCs to fill shifts (N¼ 7). Other PCCs reduced the
number of shifts at the workplace and/or prolonged shift
duration (N¼ 9). Also, senior staff was (ready to be)
employed at phone shifts (N¼ 2) and employees were div-
ided into two groups that did not meet at work (N¼ 1). Safe
working procedures involved social distancing (N¼ 35, 92%),
disinfection of the workplace (N¼ 34, 89%) and working
from home when possible (N¼ 25, 66%). With respect to
office sharing, 12 PCCs (32%) no longer shared workplaces,
eight PCCs (22%) only allowed one employee per room,
while seven PCCs (18%) allowed two employees in a room.
Protocols were implemented in all but one PCC.

Discussion

We collaborated with as many European PCCs as possible
and received epidemiological data of 36 PCCs (55%) from 21
European countries (Table 1). These data provide a thorough
insight into the effect of the COVID-19 pandemic on the epi-
demiology of poisoning, and the activities of PCCs.

Upon summing the data, PCCs processed significantly more
calls during the first COVID-19 wave, compared to the years
before (þ4.5%, Figure 1, Table 1). Within PCCs/countries, most
have observed an increase (54%, median increase of 10%), while
27% processed a stable number of calls (Figure 2, Tables 1 and
2). Five PCCs/countries (19%), among which 3 only serve med-
ical professionals, observed a decrease in the number of calls.
This is in line with the decrease in proportion (and absolute
numbers) of calls by medical professionals seen in PCCs/

countries that serve both the public and professionals (Table 1,
Figure 2). Increases in the number of calls have been reported
previously [7]. In contrast, the use of healthcare facilities and
emergency department (ED) visits fell dramatically during the
pandemic [17,18]. This could have contributed to the increased
consultations by the public to PCCs from 59 to 64% for all
PCCs/countries during the 4-month period. In this way, PCCs
can relieve some of the pressure on health care systems during
a pandemic.

While smaller PCCs observed wider deviations in effect on
the monthly number of calls compared to larger PCCs
(Figure 2(A,C,E)), most changes for smaller PCCs were not sig-
nificant during the 4-month period (Bosnia, Croatia, Lithuania
and The Republic of North Macedonia), likely due to a low
number of calls. However, Iceland and Serbia did observe
significant increases in the number of calls during the 4-
month period, while Slovenia, serving only medical professio-
nals, observed a significant decrease (Figure 2(A,B)). In the
group of medium size PCCs, comparisons by month showed
large differences between countries and even regions, as
exemplified by Italian PCCs. In addition, Austria, Germany-
Freiburg, Ireland and Slovakia PCCs processed significantly
more calls during the 4-month period (6, 16, 11 and 8%,
respectively, Figure 2(C,D)). Many of the large PCCs proc-
essed higher number of calls (Figure 2(E,F)), although the UK
and the Netherlands (both serving only medical professio-
nals) processed fewer calls during the first months (�6 and
�5%, respectively), despite a large wave of COVID-19 cases.
The most stable call volume was observed in Sweden,
although a significant increase was observed in June (7%),
correlating to the later peak of COVID-19 cases in Sweden in
June and a Rho correlation of 1.0 between number of calls
and COVID-19 cases (Figure 2(A,F)). To examine the correl-
ation between the number of COVID-19 cases and the
change in call volume only four data points (4-month period)
per PCC/county were available, possibly resulting in no statis-
tical differences. However, high correlation values were
obtained for some PCCs/countries (Figure 2). Both negative
(<�0.7) and positive (>0.7) correlations were observed
(both �20% of all PCCs/countries)).

Figure 3. Median proportion of reasons of exposure (A) and age groups (B) of calls to European Poison Control Centres or countries in 2020 vs. 2018/2019. �The
median proportion of calls (grouped data) was significantly higher in 2020 compared to 2018/19 (p< 0.0005, v2 test). For deviations in data supply regarding age
groups, see Supplemental Material 1.2.
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The COVID-19 measures, such as total lockdown, home isola-
tion, increased time at home with children, and fear of the
virus [17–19], could affect mental well-being of the population
[20]. Luckily, the median proportion of calls concerning inten-
tional poisonings of all PCCs/countries even decreased slightly
(median absolute numbers were unaffected), but significantly,
during the 4-month period (Figure 3). Children being at home
more often due to COVID-19 measures could also result in
more accidental paediatric poisonings. However, the median
proportion of calls concerning young children (0–4 years)
remained stable at 38% (grouped data) as did proportions of
poisoning among most other age groups (Figure 3). Although
the proportion of calls in young children is comparable to that
of PCCs in non-European countries [2,21], the lack of a COVID-
19 effect is contrasting. Californian PCCs have reported an
increase in the absolute number of calls concerning young chil-
dren during school hours while children were at home due to
lockdown [20]. The median absolute number of calls concern-
ing young children (0–4 years) of all PCCs/countries in our study
also remained stable, although significant changes were

observed within PCCs/countries (33% observed in increase and
17% a decrease). Only few PCCs/countries observed an increase
of absolute calls regarding school children 5–12years (N¼ 4/
23), while none observed an increase in calls for children of
13–17years Notably, absolute numbers of calls on the large
group of adults (18–65 years) increased in 40% of PCC/countries
(N¼ 10/25), reflecting on the significant increase in total num-
ber of calls in nine of these PCCs/countries.

Other COVID-19 measures involved disinfecting surfaces and
hands frequently. Although the proportion of calls on specific
exposures was low (<5%), exposures to disinfectants signifi-
cantly increased, as did exposures to household cleaning prod-
ucts like bleach, and all-purpose cleaner (Table 3). Relatively
larger changes were registered by smaller PCCs in Eastern
Europe (Supplemental Figure 2). These observations are in line
with other studies [3–6]. While outside of Europe, health inci-
dents have been reported due to chloroquine exposures [22],
no significant changes were observed on proportions of calls
on antivirals or hydroxy(chloroquine), possibly due to low num-
bers of calls on this in general (Table 3).

Table 3. Median proportion of calls on specific exposures to European Poison Control Centres (PCCs) in 2018/19 and 2020.

March–June 2018/2019 March–June 2020
p Value Change

Proportion (%) [Q1;Q3] N PCCs Proportion (%) [Q1;Q3] N PCCs

Drugs used in COVID-19 treatment 0.11 [0.09;0.17] 10 0.13 [0.09; -0.16] 10 0.850 n.s.
Antivirals 0.11 [0.08;0.14] 8 0.10 [0.07;0.12] 8 0.125 n.s.
chloroquine 0 0
Hydroxychloroquine 0.07 [0.05;0.08] 2 0.14 [0.13;0.14] 2 0.500 n.s.

Household cleaning products – nonbiocide 4.4 [2.5;10.4] 21 5.7 [2.3;14.7] 21 0.000 Increase
ECHA PC-CLN-2 (all purpose) 1.4 [1.1;4.5] 20 2.7 [1.4;5.4] 20 0.030 Increase
ECHA PC-CLN-3 (bleach) 2.3 [1.7;3.9] 15 3.4 [1.4;5.9] 15 0.002 Increase

Disinfectants (biocides) 1.9 [1.1;2.2] 20 5.2 [3.3;6.7] 20 0.000 Increase

PP-BIO-1 (human) 0.7 [0.7;1.5] 18 2.7 [2.1;3.8] 18 0.002 Increase
(Isopropyl)alcohol 0.6 [1.4;1.0] 14 1.8 [1.3;2.9] 14 0.000 Increase
Other 0.6 [0.4;0.9] 9 1.9 [1.1;2.2] 9 0.004 Increase

PP-BIO-2 (surface) 1.1 [0.7;1.5] 14 1.8 [1.2;3.3] 14 0.000 Increase
>50% (Isopropyl)alcohol 0.5 [0.2;0.6] 7 0.5 [0.3;0.7] 7 0.469 n.s.
Other 1.0 [0.5;1.5] 10 1.9 [0.8;3.0] 10 0.006 Increase

For each PCC/country, the monthly number of all calls in 2018 and the monthly number of all calls in 2019 were averaged. The monthly number of all calls
was summed (4-month study period March-June) for 2018/2019 (average) and for 2020 per PCC/country. For each PCC/country, the monthly number of calls on
specific exposures in 2018 and the monthly number of calls on specific exposures in 2019 were averaged per PCC/country. The monthly number of calls on spe-
cific exposures was summed (4-month study period March–June) for 2018/2019 (average) and for 2020.
For each PCC/country, the proportion of calls on specific exposures during the 4-month study period was calculated by expressing the number of calls during
the 4-month study period on specific exposures relative to the number of all calls, both for 2018/2019 and for 2020. The median proportion of calls [first quar-
tile (Q1); third quartile (Q3)] of PCCs/countries (26 datasheets) on specific exposures in 2018/19 and in 2020 are presented. Significant increases are defined as
p< 0.05 using the Wilcoxon Signed Rank test. n.s.: non-significant

Table 4. PCC workload related to COVID-19 incidence.

COVID-19 incidence�
PCCs
(N)

Increased workloada

(N, %)
Redeployed in hospitalb

(N, %)
Other dutiesc

(N, %)

�120 High 12 9, 75 8, 67 0, 0
61–119 Medium 16 10, 63 6, 38 7, 44
<60 Low 10 4, 40 5, 50 2, 20

Sum 38 23, 61 19, 50 9, 24
�Number of COVID-19 infections per 100,000 inhabitants within 14 d/country maximum [16]. For details on categorisation
see methods.
aIncreased workload involved an increase in the total number of shifts (N¼ 16), the length of shifts (N¼ 10) and/or time PCCs
staff spent on PCC duties (N¼ 17).
bEmergency Department (N¼ 14), Intensive Care Unit (N¼ 5) nursing ward (N¼ 4), COVID ward (N¼ 3) or in hospital, not speci-
fied (N¼ 2).
cOther duties involved working at a COVID-19 triage centre (N¼ 1), COVID-19 testing street (N¼ 2) and/or a vaccination centre (N¼ 2),
COVID-19 telephone service for health care professionals (N¼ 1), Emergency Medical Service by phone (N¼ 1), regulatory work on regis-
tration of disinfectants (N¼ 1) or increased surveillance for Public Health (N¼ 1).
Note: The PCCs of UK (excluding Northern Ireland) have been combined as one PCC, because the survey was answered once for
all of them.
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The pandemic also affected the organisation of European
PCCs. Many experienced a higher workload, with fewer staff
and no increase in finances (Table 4). The higher workload is in
line with an increase in the number of calls for 54% of the
PCCs (N¼ 14/26). In addition, in 60% of PCCs staff worked on
other duties more than usual, possibly resulting in the staff
remaining to work on PCC duties having to cover more or lon-
ger shifts. Our survey amongst EAPCCT members (N¼ 60
unpublished data), showed that 40% worked more shifts and
30% worked longer shifts during the first wave of the pan-
demic, highlighting the contribution of European PCCs in sup-
porting medical care during the first wave of COVID-19.

Limitations

Our study has several limitations. Only 36 of the 65 PCCs that
were invited to participate supplied data, so our data are not
representative for the whole of Europe. The ease of data extrac-
tion varies largely amongst PCCs, and difficulties in extraction
may underlie the lack of participation. Also, PCCs in different
countries and/or regions vary strongly in organisation, call vol-
ume and timing of the peak in COVID-19 cases, contributing to
difficulties in finding an overall conclusion on the effect of
COVID-19 on the number of (specific) calls. Furthermore, data
were collected using a standardised Excel template and not dir-
ectly from electronic records, since, unlike in the US, no com-
mon European database exists. The PCCs that supplied data
were not always able to supply all the requested variables, or
categories. For analysis of such data, regrouping was required
(See Supplemental Material 1.2). Some PCCs process low num-
bers of calls, hampering comparison between years when
examining small time windows of 1month, such as in this
study. All PCCs, even the ones with large numbers of calls, had

low numbers of calls on specific exposures. Though we tried to
balance descriptive and statistical analysis, multiple testing
increases the probability of false-positive findings. Furthermore,
the observed changes in calls could be an underestimation,
since the number of calls could be affected by changes in staff-
ing (26% worked with fewer employees), which could prolong
waiting times for callers and increase abandoned calls.

Conclusion

International networks, though challenging, are essential to iden-
tify changes and trends in poisonings and threats to public
health in Europe. Grouped data of all European PCCs/countries
showed a small but significant 4.5% increase in call volume dur-
ing the first COVID-19 wave in 2020. Furthermore, within PCCs/
countries comparison showed a distinct increase in call volume
of 10% for half of PCCs/countries. Calls from the public represent
most calls (�60%), and the increase in overall calls could be
explained by more calls from the public, and fewer calls from
medical professionals. This reflected in a reported higher work-
load for many PCCs, on top of redeployment of staff on other
duties related to the COVID-19 wave. A decrease in call volume
was observed in 20% of PCCs/countries, most of which exclu-
sively serve medical professionals. Proportions of calls on inten-
tional exposures and age groups remained stable, though
changes were observed in absolute call volumes on small chil-
dren and adults. Finally, proportions of calls on exposures that
are likely related to the COVID-19 measures, such as cleaning
products and disinfectants, increased.

In conclusion, the COVID pandemic affected the epidemi-
ology of poisonings and the workload of many European
PCCs, though a large variety of effects is one of the main
observations of our study.
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