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Abstract

This publication summarizes key information on poison centres: their role in management of poisonings, public
health preparedness and response to emergency situations and implementation of International Health Regula-
tions, contribution to sound chemicals management. Examples confirming importance and value of poison centres
for health-care systems are included in the publication. This publication is primarily aimed at public-health and

health-care professionals, toxicologists, and medical students.
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Introduction

Poisoning is a significant global public health issue.
A poison centre is a specialized unit advising on and
assisting in the prevention, diagnosis and clinical man-
agement of acute and chronic poisoning. It thereby
contributes to decreasing health burdens arising from
impacts of hazardous chemicals in both emergencies
and everyday life (1),as demonstrated in many countries
where poison centres are established. Within the WHO
European Region,there are around 70 poison centres in
36 countries (2). Poison centres are a source of special-
ized expertise on chemical, radiological® and biological
substances, and their impact on human health.

Poison centres play an important role in implemen-
tation of the International Health Regulations (2005)
(IHR), which require countries to set up systems and
have relevant capacity for surveillance, detection and
response to public health events caused by chemicals
(3). Much of this capacity can be located in adequately
resourced poison centres (4).

Poison centres have a long history (see Annex 1). The
first poison information centre in the world was estab-
lished in Chicago, United States of America,in 1953 (5).
This was followed by the founding in the Netherlands
in 1960 of the first poison centre in Europe. The first
clinical toxicology treatment centre was established in
1949 in Denmark because of the enormous increase in
development of new chemical products and the corre-
sponding increase in poisonings following the Second
World War (1).

Given the strong evidence of poison centres’ contri-
bution to prevention of diseases caused by chemicals,
WHO aims to establish full coverage of the global
population with poison centre services, and to support
countries to facilitate achievement of this goal.

1 In some countries, poison centre mandates can include manage-
ment of emergency situations with involvement of radioactive
substances and materials and biological emergencies, as well as
outbreaks of unknown etiology.

The public health
impact of acute and
chronic poisonings

Health impact

The negative health impacts of poisoning by chemical
substances are vast and varied, as illustrated by global
health statistics.

e In 2019, 0.5 million fatalities were attributed to il-
licit drug use, and 18 million years of healthy life
were lost owing to drug use disorders (6).

e In 2016,106 683 deaths and the loss of 6.3 million
years of healthy life were attributed to acute chem-
ical poisoning (1).

e Everyyear,651 279 deaths are caused by hazardous
substances at workplaces (7), and more than 1 bil-
Llion workers are exposed to hazardous substances,
including pollutants, dusts, vapours and fumes (8).

e Everyyear, 385 million cases of unintentional, acute
poisonings occur; 44% of farmers worldwide are af-
fected by pesticides (8).

It should be noted that all these figures might be un-
derestimated because they are based on available data
from countries with system for poisoning surveillance,
registration and reporting.

Without additional action (at the policy and technical
levels) to improve prevention and effective treatment
of poisoning, the numbers quoted above will increase,
as a result of higher exposure to chemical substances
and consequently higher risk. Among the many reasons
are the increase in demand, production and sales of
chemicals - in terms of both volume and numbers; new
online trade options, which are challenging to control;
and the lack of information on hazardous properties of
new chemicals on the market (9).

There is a need to strengthen health sector capacities
to respond to these challenges, including establishing
and/or strengthening poison centres.

Poison centres as essential unit for poisoning prevention and sound chemicals management | 1
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Current and future exposure patterns
Increased range and volume of toxic products
Around 40 000-60 000 industrial chemicals are used
in commerce globally, of which about 6000 account
for almost all (99%) the total volume. It is projected
that chemical production is set to triple by 2050. The
number and volume of chemicals hazardous to human
health will also increase following increases in pro-
duction rates. Distribution of chemical products is also
changing, with continuous increases in movement to
developing countries (9).

Around 6000 drugs are approved globally (1), and the
market is expected to reach US$ 1.5 trillion by 2023, at
a growth rate of 4-5% (10). In addition, over 730 new
psychoactive substances have been reported to the
early warning system of the European Union (EU) (11).

Around 455 active substances in pesticides are ap-
proved in the EU (12), and over 1000 pesticides are
used around the world (13). In addition, innumerable
household, personal care and cosmetics products are
available, with new products introduced on the market
every year.

Natural toxins

Around 2000 poisonous plant species are known (1),and
1200 species of venomous animals can harm human
health. Annually, 4.5-5.4 million people are bitten by
snakes; of these, 1.8-2.7 million develop clinical illness-
es,and 81 000-138 000 die from complications (14).

Chemical emergencies

Around 25 700 industrial accidents involving hazard-
ous materials or dangerous goods from around the
world have been documented during the past 90 years
(15). More than 65 000 deaths due to technological di-
sasters were reported between 2009 and 2018, includ-
ing among the most impactful:

e 3000 deaths from exposure to methyl isocyanate
vapour (Bhopal, India, 1984);

e 19 deaths and 172 injuries following the explosion
of a tanker carrying liquefied petroleum gas (east-
ern China,June 2020);

e 157 deaths, 6000 injuries and 300 000 people made
homeless after an ammonium nitrate explosion
(Beirut, Lebanon, August 2020);

e 13 deaths and 265 injuries when a container of
highly pressurized chlorine gas fell from a crane
onto a ship (Port of Agaba,Jordan,June 2022);

¢ 49 deaths and 300 injuries when incorrectly la-
belled containers of hydrogen peroxide exploded
(Bangladesh,June 2022).

Global challenges

Inequality

Populations in low- and middle-income countries
(LMICs) are more affected by both hazardous exposures
and poisonings.

Workers in LMICs are particularly exposed, as although
some hazardous chemicals have been phased out, a
number of toxic substances are still used globally (8).
Agricultural workers and children are those most af-
fected. Children often suffer more severe effects than
adults due to their physiological,behavioural and other
characteristics (14).

In total, 77% of suicides occur in LMICs, where pesti-
cide poisoning is one of the most common modes of
suicide (16).

Comparing incidence of unintentional non-fatal acute
pesticide poisoning in the farming population during
2008-2018, in France 7.26% of the population were
affected compared to 81.75% of the population in Pa-
kistan and 76% in Tanzania (17).

Climate change

Climate change induced by anthropogenic warming of
the earth’s atmosphere is an existential threat to Eu-
rope and the world. The last 20 years have seen the
number of major floods more than double, from 1389
to 3254 (18).

There is a growing body of evidence that climate
change has broad impacts on the distribution and
toxicity of environmental contaminants (19). Climate
change also has profound impacts on biological inva-
sions and migrations of species, including poisonous
ones. For example, the Mediterranean Sea is being col-
onized by an invasion of venomous jellyfish and fish
species (20).




The role of poison
centres in prevention
of acute and chronic
health disorders

Poison centres are essential units within health sys-
tems because they provide vital clinical and/or labo-
ratory diagnostic and treatment activity (including but
not limited to advice on antidote use). They can op-
timize the clinical procedures, treatments and specific
medical procedures (such as via complex laboratory
analysis and advice on antidotes) needed for treatment
of poisoned patients.

Poison centres provide unique expertise, specific com-
petence and capabilities. They represent a model of
health management at low cost and high efficacy, of-
fering a model for other acute and chronic intoxica-
tion and chemical exposure (occupational and envi-
ronmental), which is increasing, avoiding unnecessary
needs for emergency health care. They can also provide
health data that facilitate early detection and timely
warnings of health threats and justify specific preven-
tion activities. Further, they support cooperation and
collaboration at the international and national levels
in the area of poisonings and poisoning agents.

As unique units dealing with various toxicological
challenges that affect not only humans but also ani-
mals, the environment, occupational surroundings and
food, poison centres are increasingly necessary in every
country. They are a critical resource, helping countries
to address difficult cases (such as rare intoxications
and multiple and mass poisonings).

The main functions and tasks of a fully functional poi-
son centre can be grouped into:

¢ management of poisonings - including prevention,
detection, diagnosis and treatment;

e public health detection and management of chem-
ical incidents and non-chemical emergencies and
the IHR implementation;

e contribution to sound management of chemicals
and prevention of noncommunicable diseases at-
tributable to chemicals;

specific functions including education, capaci-
ty-building, knowledge collection, research and
addressing specific needs of the most vulnerable
population groups.

Management of poisonings

Poison centres provide advice 24 hours a day about
exposure to chemical agents, including products,
pharmaceuticals, drugs of abuse, natural toxins, pes-
ticides, industrial chemicals, radiological materials
and radioactive substances. Some poison centres (as
in the Netherlands and the United Kingdom) only
answer enquiries from health-care professionals,
while those in some other countries also respond
to information requests from the public (Box 1; see
further examples in Annex 2).

Box 1.
High demand for information about
poisonings and poisoning agents

Poison centres in the EU answer at least 600 000
calls a year from the general public and physi-
cians (about 1700 calls per day). Roughly half

of the cases are related to accidental exposure
involving children (21).

In Estonia, 3774 calls were responded to in 2022
(22); in the United Kingdom, 43 227 enquiries
from health-care professionals were responded
to between April 2020 and March 2021 (23); and
specialists at the National Poison Information
Centre in the Netherlands answered around

45 000 calls in 2022 (24).I1n 2020, American
poison centres answered enquiries about over
39 000 single-substance exposures, 186 618
single-product exposures to household cleaning
substances and 35 182 exposures to fumes, gas-
es and vapours (25).
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« Data collection; creation and support of databases;
analysis, sharing and communicating of information
(including online) are unique functions of poison
centres (Box 2). The data most commonly collected
are on:

» patients and enquiries

» poisonings and chemical agents that cause them
» hazards of chemicals and products

» availability and location of antidotes

» clinical toxicological information

» first aid information for the public

» clinical protocols.

Countries decide on the number and content of nation-
al databases needed for poison centre operation.

e Poison centres manage diagnosis and treatment of
poisonings and development of clinical protocols
(if clinical unit is in the poison centre structure).
Protocols held locally within poison centres and/or
hosted on poison information databases undergo
regular review, based on a comprehensive search
of published literature, which integrates informa-
tion from related fields including occupational and
environmental toxicology. These are combined with
understanding gained from case-based experience,
resulting in the development of complex clinical
materials.

e Poison information centres have pioneered telecon-
sultation, and use of other telemedicine techniques
such as audiovisual consultation with patients is
becoming more common (1). These techniques are
particularly useful when no medical toxicologist is
available at the location to assess the patient, or
when a consultation with a specialist adviser - such
as a snake-bite expert - is required.

Box 2.
Examples of poison centre databases

The TOXBASE database supported by the United
Kingdom’s National Poison Information Service
contains information on approximately 21 000
products, along with generic advice on clinical
management of poisoning. The database is ac-
cessed over 2 million times each year — mostly
by staff in hospital emergency departments (26).
This resource can be made available free of
charge to LMICs.

In the Netherlands, the poison centre database
includes monographs and factsheets on systemic
dose values (those at which (over)dose toxicity
occurs). Availability of this information facilitates
responses to health professional enquiries.

The website received around 168 000 visits in
2022 (24).

The 30 centres in the Brazilian Network of Poi-
son Centres enter data from enquiries into a
single database, DATATOX (27). This supports
professionals in poison centres and facilitates
clinical and epidemiological studies and national
assessment of the impacts of toxic agents on the
health of the population. The National Health
Surveillance Agency consults the database for in-
formation on exposures to specific products and
pesticides.

Collection and analysis of information is needed
to identify emerging agents in terms of poison-
ings. For example, in the United States the top
five substance classes most frequently involved
in all human exposures were analgesics (11.2%),
household cleaning substances (7.49%), cosmet-
ics/personal care products (5.88%), antidepres-
sants (5.61%) and sedatives/hypnotics/antipsy-
chotics (4.73%) in 2020-2021 (28).




Public health management of chemical
emergencies and IHR implementation

A poison information centre plays a pivotal role in
management of chemical incidents and mass poison-
ings. The indicators of IHR implementation in relation
to chemical events include the requirements that sur-
veillance is in place for intoxication and poisonings
and that adequately resourced poison centres are in
place. The core capacities needed for chemical events
can be grouped into four strategic areas: policy coor-
dination and communication; event detection, verifica-
tion and risk assessment; preparedness and emergency
response; and capacity-building (29).

Poison centres contribute to all stages of disaster man-
agement.

e To aid prevention, they share information,undertake
assessments and map risks to detect new trends
in poisonings and chemicals, providing aware-
ness-raising and education, and sharing informa-
tion with the public and professionals.

e To boost preparedness, they contribute to strategic
planning of responses to emergencies, including
development of standard operating procedures and
treatment protocols; tracking of antidotes; educa-
tion and training; and inventory tracking of essen-
tial medicines, personal protective equipment (PPE)
and decontamination protocols.

e To support detection and alerts, they offer a 24/7
telephone service, ensuring access to toxicological
laboratories and issuing real-time alerts and re-
sponses; and support early warning systems, toxi-
covigilance, toxicosurveillance and communication.

« To facilitate response, they contribute to rapid risk
assessment, providing toxicological information,
ensuring antidote provision, and offering advice on
triage, secondary contamination and PPE (Box 3).

e To assist recovery, they identify affected people,
support follow-up epidemiological studies, evalu-
ate risks, restock medicines to ensure availability
of antidotes and revise treatment protocols, if re-
quired.

Management of emergency situations

In March 2022, during a chlorine leak in London,
United Kingdom, the country’s poison centres
ensured optimal patient care and prevented
unnecessary overuse of valuable emergency de-
partment resources. Coincidently, on the same
day, chlorine was released into a classroom in a
school in Derby, United Kingdom, and consultant
toxicologists remotely triaged 40 casualties on
scene.

In 2020, American poison centres answered over
11 000 enquires relating to chemical/environmen-
tal incidents, including hazardous materials plan-
ning, safe disposal of chemicals and the potential
toxicity of chemicals in the environment (25).

A decision about the level of PPE to be worn by person-
nel responding to a chemical emergency and the re-
quired decontamination protocols will be determined
by a rapid risk assessment of the situation, depending
on each agency’s existing protocols and procedures.
Poison centres play an important role in rapid risk as-
sessments, having developed contingency plans in the
form of standard operating protocols for many chemi-
cals of special interest. They develop and host recom-
mendations for the use of PPE and decontamination
protocols for use during chemical incidents.

Another of their vital roles is in poisoning prevention
during non-chemical emergencies. The most recent ex-
ample relates to the chemical impacts of fighting the
COVID-19 pandemic (Box 4), which led to a dramatic in-
crease of use of disinfectants and hand sanitizers, and
consumption of drugs - including self-administered
ones. The related increase in calls and numbers of poi-
sonings was coped with very quickly in countries with
poison centres.
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Box 4.
The impact of COVID-19

The European Association of Poison Centres and
Clinical Toxicologists (EAPCCT) led a collabora-
tion to collate data from poison centres in 21
countries to examine the impacts of COVID-19
on workload. This showed an increase of 4.5%

in call volumes - from an average of 228 794

in 2018/2019 to 239 170 in 2020. Proportions
of calls about specific exposures also increased:
calls about disinfectants rose from 1.9% to 5.2%,
and about cleaning products from 4.4% to 5.7%.
Information campaigns organized by poison
centres effectively prevented further increases in
cases (30).

In the United States, poison centres report-

ed 1 052 174 COVID-19-related contacts,

with a peak of contacts/day at 12 163 on

16 March 2020. Throughout 2020, American
poison centres answered 799 934 enquiries re-
lating to COVID-19/viral diseases in the absence
of exposure to a product. Exposure to cleaning
and disinfectant agents (primarily bleaches) and
hand sanitizers peaked in early 2020, followed
by a peak in requests for information on chloro-
quine/hydroxychloroquine in June/July 2020 (31).

Contribution to management of chemicals
and prevention of noncommunicable
diseases attributable to chemicals/
chronic poisonings

Based on information on poisonings and databases
on hazardous products, safety datasheets and other
relevant information on chemicals, their mixtures and
hazardous products, and retrospective and prospective
analysis of case data, poison centres take an adviso-
ry role on risk management measures, restrictions and
prohibition of certain chemicals (Box 5).

Box 5.
Regulation of pesticides in the United
Kingdom

Since 2004, the United Kingdom’s National Poi-
son Information Service (NPIS) has undertaken
surveillance on exposures to pesticides that
required health-care interventions. The data
collected and the publications produced, over
two decades, inform the national regulators of
pesticides. The main messages are that a large
proportion of acute pesticide exposures in the
United Kingdom are reported in children (32),
and that poison centres can monitor pesticide
exposures and advise on pesticides regulation,
having the surveillance data (33).

Specific functions

Education

Poison centres in many countries are at the forefront
of poison prevention education campaigns. For ex-
ample, in the United States, poison centres include
“Mr. Yuk”, a trademarked graphic image developed by
the Pittsburgh Poison Centre (34) to educate children
and adults about poison prevention. Centres around
Europe - including in Belgium (35), Finland (36) and
Ireland (37) - provide a similar service.

Detecting and alerting - toxicovigilance

Toxicovigilance refers to the detection, identification
and alerting of hazardous poisonings in real time, most
commonly by poison centres specialists. Once a signal
is detected, it forms the basis of a rapid risk assessment.

Toxicovigilance is the capacity to identify new emerg-
ing substances that may be of concern to public health.
An established toxicovigilance system can create an
alert about an increase in poisonings and chemical
emergencies in real time, and include timely dissemi-
nation of public health information for assessment and
public health response as necessary. This is usually in
the form of an early warning system for detecting and
identifying the hazard and a central alerting system.




Poison centres throughout the world already act as
early warning and central alerting systems. Within a
country,a poison centre is uniquely placed to link many
government agencies, such as food safety and crime
agencies, health and safety executives, departments for
patient safety and ministries of agriculture, climate and
public health (Box 6).

Examples of alerts sent to health
professionals

ALl health-care professionals in the United King-
dom were warned about paediatric deaths from
contaminated cough syrups in Gambia, using
information from WHO Medical Product Alert No.
6/2022 (38), which was sent using poison centre
resources.

A European Monitoring Centre for Drugs and
Drug Addiction alert was released regarding an
outbreak of severe bleeding involving at least 70
people, which was linked to smoking synthetic
cannabinoid products contaminated with brodi-
facoum (rat poison) (39).

An Irish Department of Agriculture, Food and
the Marine alert removed ViraPro hand sanitizer
from the Biocidal Product Register because of
public health concerns (40).

The United Kingdom’s NPIS alerted health-care
professionals to cocaine contaminated with le-
vamisole, which was causing acute liver failure
in patients who had taken the drug at festivals in
the United Kingdom in August 2022 (41).

The National Health Surveillance Agency of
Brazil is a body of the Ministry of Health, which
coordinates the national health surveillance sys-
tem (42). The Agency alerts health professionals
to issues of product safety. All health units that
see cases are obliged to inform the National
Information System for Notifiable Diseases (43)
about poisonings caused by toxic chemicals,
pesticides and heavy metals and others, as well
as accidents related to venomous animals, ac-
cording to Ordinance no. 1.271 of the Ministry of
Health of 6 June 2014.

Detecting and alerting - toxicosurveillance

Toxicosurveillance differs from toxicovigilance; it re-
fers to the systematic ongoing collection and analy-
sis of data for public health purposes as outlined in
the IHR. Toxicosurveillance is essential, as it provides
an invaluable source of public health data (Box 7).
Surveillance outputs can inform the development of
policy and legislation, and prospectively demonstrate
the effectiveness of legislation. Surveillance is used to
monitor case data on substances of interest - usually
substances that are already a known concern to public
health, such as carbon monoxide or pesticides.

Real-time collection of data

Poison centres in the United States automatically
upload data on poison exposures to the National
Poison Data System on average every 9.5 min-
utes. This allows real-time detection of surveil-
lance anomalies and events of public health sig-
nificance. The data are monitored with anomaly
detection software by both the American Associ-
ation of Poison Control Centers and the Centers
for Disease Control and Prevention. Data are also
shared with key regulatory agencies such as the
Food and Drug Administration, Drug Enforcement
Agency, Consumer Product Safety Commission
and Environmental Protection Agency (44).

In some countries, poison information centres may be
required to provide a broad range of information on
toxic chemicals, including on risks to the environment
and on safe levels in food and environmental media, as
well as in the workplace.

Strategic planning and inventory tracking of
essential antidotes

WHO publishes a model list of essential medicines,
with the recommendation that they should be avail-
able in hospitals in which poisoning cases are treated
(45). By undertaking national stocking audits and liais-
ing with stakeholders - such as, professional associa-
tions and procurement commissioners - poison centres
are strategically involved in advising on the use and
stocking of antidotes (Box 8). As incidents can occur
anywhere, poison centres are also crucial in ensuring
that arrangements for accessing supplies of antidotes
are available when needed.

Poison centres as essential unit for poisoning prevention and sound chemicals management | 7



Box 8.
Improving antidote availability

A pilot project was launched in 2017 to improve
the availability of antidotes in the WHO South-
East Asia Region. Procurement and distribution
were to be coordinated by the Ministry of Health
of Thailand, and a facility to provide antidotes to
countries in the case of emergencies was set up
at the Ramathibodi Poison Centre in Bangkok (46).

Provision of specific advice in cases of pregnancy

and lactation

Some poison centres, such as the United Kingdom’s UK
Teratology Information Service (47) and Italy’s Poison
Control Centre and National Toxicological Information
Centre (48) also provide specialized advice with regard
to medicines use and clinical toxicology services in
cases of pregnancy and lactation.

Veterinary poisons information

Many poison centres - for example, in Ireland, the
Netherlands and the United States - also answer en-
quiries about animal poisonings, providing a service
to veterinary workers nationally. Some countries have
dedicated veterinary poisons information services for
animal care professionals,and a dedicated triage help-
line for pet owners that professionals and members of
the public can choose to subscribe to. Such helplines
are available in Australia, Germany, Ireland, the Nether-
lands and the United Kingdom.

Research

Every year, poison centres publish annual reports de-
scribing their activities. These include details about
contributions made to the field of research and devel-
opment (Box 9). Many poison centre workers are re-
nowned and esteemed academics, who have made sig-
nificant contributions to the field of clinical toxicology;
these in turn have changed global policy and practices.
In many cases, poison centre patient information data
was invaluable to the process.

Box 9.
Examples of scientific research outcomes

Paracetamol can be taken in overdose. The an-
tidote to paracetamol toxicity was developed by
Professor Laurie F Prescott, Clinical Director of
the then Scottish Poisons Information Bureau (49).

The first finger-prick test allowing rapid and
bedside diagnosis of methanol poisoning was
developed by Dr Knut Erik Hovda and his team
affiliated with the Norwegian National Unit for
Chemical, Biological and Radio-Nuclear Event
Medicine, Department of Acute Medicine, Oslo
University Hospital, Norway (50).

Professor D Nicholas Bateman, former Clinical
Director of the NPIS, Edinburgh, United Kingdom,
first described a reduction of adverse effects
from intravenous acetylcysteine treatment by
shortening treatment duration. This led to short-
er modified protocols being introduced globally,
reducing health-care costs and improving pa-
tient care (51).

Reducing suicides - chemicals security

Decreased availability of dangerous high-risk chemi-
cals can contribute to prevention of suicidal poisonings
(Box 10). Decisions and evaluation of their effective-
ness are based on intentional poisonings surveillance
and statistics (52,53).




Contribution to suicide prevention

A project in Sri Lanka supported policy-makers
in identifying the most dangerous pesticides,
introducing new bans and monitoring the im-
pact of bans on suicide rates and agriculture. Sri
Lanka’s pesticide regulations have contributed
to one of the greatest reductions in suicide rates
ever seen in the world, with a fall of more than
70% since 1995. The Centre for Pesticide Suicide
Prevention, based in Edinburgh, United Kingdom,
is currently analysing secondary data on suicides,
collected as part of two cluster randomized con-
trolled trials in the north central region of Sri
Lanka (54).

International cooperation and coordination
Collaborations between poison centres across many
countries are established and robust. These have long
been fostered by sharing of intelligence on chemical
incidents and public health responses to outbreaks,
and by working together to develop policies and pro-
cesses that benefit populations in terms of health and
safety. Important achievements include:

e summaries of information collected by poison cen-
tres at a global level,such as the WHO International
Programme on Chemical Safety (55) and the Inter-
national Labour Organization International Chemi-
cal Safety Cards (56);

Fig. 1. Structure of a poison centre

Information unit

e creation of forums of experts such as:

» EAPCCT (57);

» the Extracorporeal Treatments in Poisoning Work-
group (EXTRIP) (58);

» EAPCCT and the American Academy of Clinical
Toxicology on position statements on, for example,
decontamination and antidote use;

» the Canadian Network for Public Health Intelli-
gence (59);

e provision of free access or access at reduced cost to
poison information databases;

e harmonization of collection and reporting of infor-
mation, such as via the European Chemicals Agen-
cy’s European product categorization system (60).

Structure of the
poison centre

As a minimum,a poison centre is a toxicological informa-
tion service operating 24 hours a day. The term “poisons/
poisoning information centre”refers to an establishment
that provides information and advice on poisonings and
chemicals to health professionals and the public (de-
pending on the poison centre’s mandate) ().

A fully functioning poison centre includes also clinical
and laboratory units equipped accordingly (Fig. 1).

Clinical unit

Poison centre

Laboratory unit

Other

(research, training, transportation of
medical supplies, ambulances,
administration)
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Policy framework

Establishment and strengthening poison centres con-
tribute to achieving the Sustainable Development
Goals (SDGs) (61) and to implementation of the IHR
and other policies related to chemical emergencies
and chemicals management.

« SDG target 3.9 is “by 2030 substantially reduce the
number of deaths and illnesses from hazardous
chemicals and air, water and soil pollution and con-
tamination”.

» SDG target 3.4 is “by 2030 reduce by one third pre-
mature mortality from noncommunicable diseases
through prevention and treatment and promote
mental health and well-being”.

e The IHR joint external evaluation tool (4) includes,
as an indicator for chemical events, capabilities to
detect, alert and respond to public health events
caused by chemicals. The core capacities identified
as necessary for countries to meet their IHR obliga-
tions include a poison information centre and ac-
cess to toxicology laboratory services.

e The Strategic Approach to International Chemicals
Management (SAICM) and its new policy framework
for chemicals management beyond 2020 note that
poison centre implementation is a priority target in
chemical safety (62).

e The establishment and strengthening of poison
centres is also a priority action for governments in
WHO'’s Chemicals road map (63), approved by the
Seventieth World Health Assembly in 2017. It out-
lines the need to reinforce the role of the health
sector in reaching the goals of the SAICM.

e The compendium of possible actions to advance the
implementation of the Ostrava Declaration on En-
vironment and Health (64) encourages countries to
ensure capacities to prevent and respond to acute
exposure to hazardous chemicals and products, in-
cluding strengthening the role of poison control
centres.

The value of poison
centres

Health-care benefits

Fully functional poison centres benefit health-care
systems. They save resources as a result of reducing
numbers of visits to emergency departments and re-
ducing the length of stays in hospital beds (Box 11).
They also reduce mortality from poisoning via phone
advice that helps to identify cases in which urgent
professional care is needed, leading to earlier admis-
sion to hospitals and timely treatment. Their operation
can also lead to reduced needs for transportation of
patients and doctors via provision of effective clinical
toxicology services using telemedicine. A poison centre
is a prime example of telemedicine. Its activities can be
very cost-effective.

Box 11.
Poison centre consultations reducing
hospital length of stay: examples

From 2010 to 2017, in Wisconsin, United States
of America, 127 224 hospitalized poisoning cases
were registered, of which 44 628 were included
in a length-of-stay analysis. Poison centre con-
sultation was associated with an 11.6-hour (95%
Cl: 10.4-13.0 hours) shorter mean length of stay
overall, while data for children aged 0-6 years
showed a larger reduction of 1.18 days (65).

A retrospective review of patients admitted for
poisoning to a single hospital in Brazil showed
that patients stayed in hospital for 3.5 days less
when the poison centre was consulted than
when it was not consulted (66).




Financial savings

Fully functional poison centres also offer financial ben-
efits and represent value for money (Box 3). According
to available evaluations, for every US$ 1 spent, more
than US$ 13 were avoided in unnecessary health-care
charges - including emergency room and physician vis-
its, ambulance services and other medical treatments
(giving a benefit-to-cost ratio of 13.39:1) (67).

Data found a potential cumulative reduction of
US$ 2078 charged per 10 patients in hospitals in ILL-
nois, United States, among patients entering hospital
with poison centre assistance. Statistics from 2010
confirmed that the length of hospitalization among
poison centre-assisted patients was 0.58 days shorter
than that among patients without poison centre assis-
tance (68).

In Israel, US$ 99 383 of potential health care savings
can be made by preventing unnecessary referrals in cas-
es of silica gel poisoning among children aged under 6
years,thanks to poison information centre advice. Silica
gel poisoning is rarely symptomatic,but it is a source of
unnecessary referrals to health care facilities. The cost
evaluation includes emergency department visits (sav-
ing US$ 213 each) and community clinic tariffs (sav-
ing US$ 67 each) A total of 546 cases were recorded,
with 91.4% in children under 6 years. The direct annual
treatment cost of patients who referred themselves to
health-care facilities without consulting a poison cen-
tre first (n = 60) was US$ 6507 (including emergency
department and community clinic visit fees) (69).

Establishment of

a poison centre -
recommended steps
and resources

The structure, functions and operational modalities of
poison centres vary from country to country depending
on needs, population size, structure of the health sys-
tem, existing resources and capacities. There is no uni-
versal single model that can be recommended, but the
majority of existing models demonstrate the effective-
ness of poison centre operation. A poison centre can be
a specific institution within the health system or can be
created on a functional basis, assigning different func-

tions to institutions with relevant capacities under the
coordination of a poison information centre.

Setting up a poison centre

Countries can decide to establish fully functional poi-
son centres immediately if resources are available. In
countries with limited resources, it is recommended
that the following step-by-step approach is considered
when a decision to set up a poison centre is made.

The first step is to establish a poison information cen-
tre to provide poisons information to all health-care
facilities treating poisoned patients within the country.
Minimum requirements include a telephone helpline,
a patient information database to record case details
(for surveillance and vigilance) and access to a poisons
information database. Initially, engagement should be
limited to health-care facilities — such as emergency
departments and general practitioners. Thereafter, the
service can be extended to members of the public as
required.

The second step involves development of a dedicat-
ed clinical toxicology unit. A medical toxicologist will
most likely be involved with treatment of poisoned pa-
tients within their health-care facility already, and can
thus facilitate the development of a dedicated clinical
unit. The unit must have access to biomedical laborato-
ry analyses - including arterial blood gases, urea, elec-
trolytes and creatinine, liver function tests, full blood
count and coagulation. It should also have the ability to
perform basic investigations, checking vital signs and
electrocardiograms and other investigations, as appro-
priate. The clinical unit should provide the opportunity
for clinicians around the area to be trained in clinical
management of poisoned patients and antidote use.

The third step is establishment or appointment of an
analytical and toxicological laboratory. Specialists in
poisons information should be trained - ideally, they
should have a medical or pharmacological background.

Essential tools

Poison information database

For poison information enquiries to be answered ef-
fectively (efficiently and accurately, reflecting current
best practices), access to an up-to-date and accurate
poisons information database is essential. This should
include peer-reviewed information on a wide range of
substances, including pharmaceuticals, plants, animals,
fungi and chemicals. Available information on each
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substance should include the mechanism of toxicity,
the dose at which toxicity may occur, the features of
toxicity and the best-practice clinical management for
each poisoning (recommended investigations, suggest-
ed observation times and best treatment options). The
specialist in poisons information will interpret this in-
formation in the context of knowing the full clinical
presentation of the patient,and will advise accordingly.

Several online poisons information databases are in-
ternationally available - notably the United States’
Poisindex, the United Kingdom’s TOXBASE and New
Zealand’s TOXINZ. TOXBASE is also available offline
via the TOXBASE application (for smartphones, on i0S
and Android operating systems). AfriTox is another soft-
ware system that helps doctors in southern Africa to
diagnose and treat poisoning in adults or children. It
contains information on more than 40 000 potential
poisons and their treatment.

Holders of poisons information databases may pro-
vide access free of charge or at reduced cost to LMICs.
High-income countries can negotiate subscription ac-
cess directly with providers.

Patient information database

A patient information database is a basic and vital part
of any poison centre. Establishing a reliable records
management system compliant with relevant data pro-
tection legislation should be considered a priority.

Patient case data are vital for many essential poison
centre roles, as they can be interrogated to provide in-
formation about:

e chemical management - surveillance;

e chemical management - vigilance (early warning
system and central alerting system);

e compliance with record management and data pro-
tection policies;

e therapeutic and diagnostic practices;

e antidotes;

« the epidemiology of poisoning in each region.

Antidotes and antivenom knowledge/database
Poison centres can use their patient information data-
base to establish demand for antidotes in the region.
They can collate information on antidote stocking in
health-care facilities in the region to ensure timely
antidote provision for case of poisonings and to fa-
cilitate resource-saving storage of antidotes between
and within health-care facilities. For example, Italy’s
Poison Control Centre and National Toxicological Infor-
mation Centre (48) manages three operative national
systems for antidote stockpiling — a system involving
the national public hospitals network, a system related
to chemical, biological and radio-nuclear emergencies
and a system for pharmaceutical and chemical indus-
tries to provide prompt and easy access to antidotes in
nearby hospitals or regions (avoiding expensive trans-
port) (70,71).

Clinical services

Acute poisonings are, in most instances, life-threat-
ening emergencies for which expert management
is often crucial. Management of such patients is also
time critical. Poisoned patients should be managed in
consultation with experts and specialists at a poison
information centre, if necessary with the involvement
of a medical toxicologist with expertise in diagnosis,
chemical risk assessment, prognosis and management
of exposure to a wide range of substances. To ensure
the best clinical management of poisoned patients, all
health-care professionals need to have ready access
to high-quality poisons information and advice. All
health-care professionals involved in the initial and
further care of poisoned patients should have training
in clinical toxicology - including paramedics, pharma-
cists, telephone triage nurses and physicians,emergen-
cy department and critical care nurses and physicians,
paediatricians and anaesthetists (1).

Laboratory services

Analytical toxicology laboratory services are an import-
ant component of a fully functional poison centre op-
eration (1); however, analytical toxicology can also be
provided as a standalone service or by other types of
laboratories. An analytical toxicology laboratory should
be capable of undertaking analyses of both biological
and nonbiological materials. To support management
of poisoning, many laboratories offer other services,
such as testing for drugs of abuse, specialized thera-
peutic drug monitoring, trace element analysis, bio-
logical monitoring of occupational or environmental




chemical exposure and forensic toxicology, in which
similar equipment and expertise are used.

The main tasks of laboratory services are:

e emergency qualitative and/or quantitative assays
for common poisons, especially when knowledge
on concentrations in the biological matrix may in-
fluence treatment;

e complex analyses - for example, when the cause of
illness is unknown;

e monitoring of the efficacy of treatment or elimina-
tion techniques (such as chelation therapy);

e analyses for biomonitoring of populations exposed
to chemicals occupationally or environmentally,and
environmental monitoring (such as soil, air, water);

e research into the toxicokinetics and mechanisms of
toxicity of drugs and chemicals; and

e practical training of laboratory staff and providing
training on interpretation of analytical data.
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Annex 1

A history of poison centres — milestones

1870s

1949

1950s

1953

1958

1957

1960

1963

1963

1983

1985

1999

2022

A ward of 12 beds for the treatment of those with “incidental delirium” was established in Edinburgh,
United Kingdom.

The earliest poisonings treatment centre was established in Denmark for management of cases of
acute poisoning in the Department of Psychiatry at Bispebjerg Hospital. Although the rationale for
setting up the centre was to treat mostly intentional and accidental poisonings by surrogate alcohol,
its establishment was important from the perspective of clinical toxicology development.

The Regional Barbiturate Unit was set up in Oldchurch Hospital, Romford, United Kingdom.
The first poison information centre in the world was established in Chicago, United States.
The American Association of Poison Control Centers (now America’s Poison Centers) was founded.

Surveillance was first undertaken in poison centres in the United States with the establishment of the
National Clearinghouse for Poison Control Centers.

The first poison information centre was established in the Netherlands,and in 1962 it was linked to
the Department of Reanimation in the Medical Faculty of the University of Utrecht.

The first poison information centre was established in Edinburgh, Scotland, as part of an informal net-
work of similar centres across the United Kingdom.

The first German poison centre was established.
TOXBASE was first made available in electronic format.

The United States Poisindex database was published in electronic format (on CD-ROM) for the first
time.

TOXBASE moved online.

Around 70 registered centres are established in 36 countries in the WHO European Region.




Annex 2

Summary of recent poison centre activities
In 2019, the United Kingdom’s Veterinary Poisons Information Service answered 12 864 enquiries: 10 163 from
animal care professionals and 2701 from pet owners.

In 2020, five Canadian poison centres answered 215 589 enquiries, including 186 739 human exposures. The pop-
ulation served is 38 million, giving an average of 567 enquiries per 100 000 population.

In 2020, 55 poisons centres in the United States answered 3.32 million enquiries logged via the National Poison
Data System. These included 2.1 million human exposures, 66 745 animal exposures and 1.1 million informa-
tion-only requests. The population served is 336.4 million, giving an average of 987 enquiries per 100 000 popu-
lation.

In 2021, the Irish poison centre answered 11 145 telephone enquiries,and health-care professionals in emergency
department and intensive care units generated 16 838 user sessions on the TOXBASE poisons information data-
base. The population served is 5.0 million, giving an average of 560 enquiries/information requests per 100 000
population.

In 2021 the poison centre in the Netherlands answered 47 686 telephone enquiries from health-care professionals,
who also generated 153 167 user sessions on the country’s poisons information database. The population served
is 17.5 million, giving an average of 1146 enquires/information requests per 100 000 population.

In 2021, the Swedish poison centre answered 96 568 telephone enquiries. The population served is 10.4 million,
giving an average of 927 enquiries per 100 000 population.

In 2021, the Swiss poison centre answered 39 584 telephone enquiries. The population served is 8.7 million, giving
an average of 455 enquiries per 100 000 population.

In 2021/22, 4 poison centres in the United Kingdom answered 39 083 patient-related telephone enquiries from
health-care professionals, who also generated 754 866 user sessions on the TOXBASE poisons information data-
base. The population served is 67.3 million giving an average of 1180 enquiries/information requests per 100 000
population.
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