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Acute pesticide poisoning: a proposed classi cation tool
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Abstract Cases of acute pesticide poisoning (APP) account for signi cant morbidity and mortality worldwide. Developing countries
are particularly susceptible due to poorer regulation, lack of surveillance systems, less enforcement, lack of training and inadequate
access to information systems. Previous research has demonstrated wide variability in incidence rates for APP. This is possibly due
to inconsistent reporting methodology and exclusion of occupational and non-intentional poisonings. The purpose of this document
is to create a standard case de nition to facilitate the identi cation and diagnosis of all causes of APP, especially at the eld level,
rural clinics and primary health-care systems. This document is a synthesis of existing literature and case de nitions that have been
previously proposed by other authors around the world. It provides a standardized case de nition and classi cation scheme for APP
into categories of probable, possible and unlikely/unknown cases. Its use is intended to be applicable worldwide to contribute to
identi cation of the scope of existing problems and thus promote action for improved management and prevention. By enabling a

eld diagnosis for APP, this standardized case de nition may facilitate immediate medical management of pesticide poisoning and aid

in estimating its incidence.
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Une traduction en fran ais de ce rdsum@ gure la n delarticle. Al nal del artculo se facilita una traducci n al espagol.

Background

Cases of acute pesticide poisoning
(APP) account for signi cant morbid-
ity and mortality worldwide, especially
in developing countries.X?  ere are no
reliable estimates as to how many people
per year su er from pesticide-related
health e ects. is is due to several
reasons including a lack of standard-
ized case de nition. e purpose of this
document is to create a standard case
de nition to facilitate the identi cation
and diagnosis of APP, especially at the

eld level, in rural clinics and primary
health-care systems. e case de ni-
tion is inclusive of all circumstances of
poisoning including suicide, homicide,
non-intentional (accidental exposure)
and occupational.

Studies in developed countries have
demonstrated the annual incidence
rates of APP in agricultural workers to
be as much as 18.2 per 100 000 full time
workers® and 7.4 per million among
schoolchildren.* Yet, cases of APP may

be the result of various causes in di er-
ent regions of the world. In developing
countries, where there is insu cient
regulation, lack of surveillance systems,
less enforcement, lack of training, inad-
equate access to information systems,
poorly maintained or nonexistent per-
sonal protective equipment, and larger
agriculturally-based populations, the
incidences are expected to be higher.®

e use of pesticides banned in indus-
trialized countries, in particular, highly
toxic pesticides as classi ed by WHO,®
obsolete stockpiles and improper stor-
age techniques may provide unique
risks in the developing world.”® In
some countries, such as China and Sri
Lanka,® self-poisoning with pesticides is
a particular problem. Studies from Sri
Lanka regarding self poisoning reveal
an APP incidence rate of approximately
180 per 100 000.%

Studies from developing areas
in Central America (El Salvador and
Nicaragua) have indicated an overall
incidence rate of 35 per 100 000 for

APP in the general population' and
17.8 per 100 000 occupationally-related
APPin ailand.*? In Belize, it has been
estimated that 17 pesticide poisonings
per 100 000 residents and 4142 pre-
ventable poisonings occur each year.'®
Previous research has demonstrated
that reported occupational and non-
intentional causes vary from 10% to
50% in developing countries.’* e
reason for this variation is unclear, but
is likely contributed to by inconsistent
recording methodology and lack of a
standard case de nition for an APP

ese variations may result in an un-
derestimation of the true incidence of
APP.

Since occupational and non-
intentional pesticide poisoning require
a speci c set of prevention and control
measures separate from those required
for suicidal exposures, it is important to
accurately determine the magnitude of
the problem through better estimates
and identi cation of cases and deaths
resulting from APP. Several challenges
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exist in attempting to determine the
scope of the problem: misdiagnosis by
health-care providers, lack of readily ac-
cessible health care in rural populations,
exclusion of non-hospitalized cases,
resigned acceptance by workers that ad-
verse health e ects are expected,®® and
the fact that less severe cases of APP may
not seek health care. Additionally, sui-
cidal ingestions of pesticides account for
the most severe cases of poisoning and
consequently hospital-based studies
may underestimate the overall (oc-
cupational/non-intentional) incidence
of APP.2® Further, many developing
countries lack the resources to establish
and maintain the necessary surveillance
programmes and to obtain con rmatory
laboratory testing for all possible cases of
APP; therefore, the ability to identify a
poisoning may di er between develop-
ing and developed countries. A stan-
dardized case de nition will provide a
practical tool for more accurately esti-
mating the incidence of acute pesticide
poisoning and identifying where prob-
lems exist to stimulate better manage-
ment and control actions.

Methods

e work was conducted at the Inter-
governmental Forum on Chemical
Safety (IFCS) which is hosted by the
WHO. e IFCS is a mechanism for
cooperation among governments, inter-
governmental organizations and non-
governmental organizations for promo-
tion of chemical risk assessment and the
environmentally sound management of
chemicals. An extensive worldwide lit-
erature review was conducted to obtain
all relevant materials regarding pesticide-
poisoning surveillance, pesticide in-
toxication, pesticide-related exposures,
de nition of pesticide poisoning, and
determination of incidence and preva-
lence of pesticide poisoning. eWHO
Pesticide Project Surveillance Working
Group (2001 2003)* de nition was
used as a starting point. Additionally, all
previous attempts to create a standard-
ized de nition of pesticide poisoning
were obtained including those from the
Environmental Protection Agency of
the United States of America, the Pan
American Health Organization, the

ai Food and Drug Administration,
and the United States National Institute
of Occupational Safety and Health.

ese de nitions were integrated
into a single matrix de nition which
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can be used across varying demograph-
ics, economies and settings. s ini-
tial de nition matrix was sent to over
thirty worldwide experts in the eld of
pesticide poisoning, pesticide surveil-
lance, and members of industry on six
di erent continents. e feedback was
incorporated and the revised de nition
matrix was presented for further input
to a workshop of health professionals
from developing countries at the Inter-
national Conference on Pesticide Use
in Developing Countries in Arusha,
United Republic of Tanzania, in Octo-
ber 2006. e case de nition matrix
presented here is the culmination of the
review process.

Challenges

Classi cation strategies for APP must
take into account the level of certainty
of exposure, diversity of health e ects,
and plausibility that there is a causal
link. Although, laboratory, biologic or
environmental sampling may provide
high speci city in detection of APP
cases, sole reliance on these methods
will result in a large proportion of
missed cases. Further, while inpatient
hospital records, suicide registries, fo-
rensic evidence and personal interviews
may provide the strongest support for
causation, these modes are too narrow
and fail to provide adequate surveil-
lance. Conversely, a case de nition
which is too broad may lack speci city
and overestimate the true incidence of
APP.

Due to the wide range of pesticides
and their toxicities, clinical presenta-
tions can vary signi cantly. Addition-
ally, it can be di cult to determine
whether nonspeci ¢ symptoms are
actually due to the pesticide exposure
or other common environmental fac-
tors such as heat illness. Pesticides are
de ned as any substance or mixture
of substances intended for preventing,
destroying, repelling or mitigating any
pest.2 Examples include herbicides,
insecticides, rodenticides, fungicides,
fumigants and wood treatment prod-
ucts. Pesticide exposure can occur via
ingestion, inhalation, dermal absorp-
tion or ocular contact. It is important to
identify whether signs and symptoms of
pesticide poisoning are due to the active
ingredient (the pesticide itself), inac-
tive ingredients, solvents or additives
which may vary by region, country,
manufacturer or individual preference.
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Table 1 (available at: http://www.who.
int/bulletin/volumes/86/07/041814/
en/index.html) gives examples of pes-
ticide classes and clinical presentations
of possible adverse health e ects result-
ing from unsafe exposure. e sever-
ity and likelihood of e ects from APP
can vary according to speci c agent,
dose, underlying physiologic reserve,
comorbidities, route of exposure, organ
system, age, poverty,81 education?®
and other factors. Table 2 (available
at: http://www.who.int/bulletin/
volumes/86/07/041814/en/index.html)
provides a guideline for assessing sever-
ity of APP signs and symptoms.

Case de nition matrix for
APP

An acute pesticide poisoning is any
illness or health e ect resulting from
suspected or con rmed exposure to a
pesticide within 48 hours. Warfarins,
superwarfarins and coumarins are an
exception to this rule as the onset of
laboratory ndings or symptoms may
be delayed greater than 48 hours.
is includes APP resulting from sui-
cide, homicide, occupational and non-
intentional exposures. Health e ects
may be local (dermal and ocular) and/
or systemic.  is includes respiratory,
neurotoxic, cardiovascular, endocrine,
gastrointestinal, nephrotoxic and al-
lergic reactions. e de nition of a case
can be classi ed as: probable, possible
or unlikely/unknown.1t2t 2 ese cat-
egories were chosen to provide simple
delineations, ease of initial identi ca-
tion of cases and to provide a meaning-
ful tool for quantifying the magnitude
of problems in speci c situations.
Table 3 presents the case de nition
matrix for APP proposed as a classi-
cation tool. e distinction between
the probable and possible cases is
arrived at by the requirement that the
case meet one criteria in each of the
categories (exposure, health e ects and
causality). A probable case refers to a
case that is presumptive, substantiated
or more likely than not caused by
exposure to a pesticide. e unlikely/
unknown case de nition represents
cases for which there is unlikely or
unknown causality or exposure. is
category is arrived at by the requirement
that the case meet only one criteria in
any of the categories. Clinical evalua-
tion, carried out by a health-care pro-
vider or trained personnel with some
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Table 3. Case de nition matrix for acute pesticide poisoning

Category Probable case Possible case Unlikely/unknown case
(meets at least one criterion in (meets at least one criterion in (meets at least one criterion
each category) each category) in any? category)
Exposure 0 Observation of pesticide residue, odour 0 Observation of pesticide residue, odour 0 No evidence of exposure

or other contamination by a health-care
provider or trained personnel

A plausible description of exposure based
on report by patient, witness or written
record of pesticides used

Biological monitoring demonstrating
evidence of the pesticide in the body

(e.g. blood, serum, urine, sweat levels

of speci ¢ chemicals) or evidence of a
physiologic response to pesticide exposure
(e.g. depressed cholinesterase levels after
organophosphate exposure, prolonged
prothrombin time after coumarin exposure)
Environmental sampling con rming
presence of the chemical in the solil,
clothing, air or water

Clinical response to administration of

a treatment or antidote for pesticide
poisoning (e.g. atropine, vitamin K)

(]

(]

(]

(]

or other contamination by a health-care
provider or trained personnel

0 A plausible description of exposure based
on report by patient, witness or written
record of pesticides used

0 Biological monitoring suggesting presence
(but not excess) of the pesticide in the body
(e.g. blood, serum, urine, sweat levels of
speci ¢ chemicals)

0 Environmental sampling con rming
presence of the chemical in the soil,
clothing, air or water

0 Evidence of no exposure

Health effects  Documentation by a health-care provider or

trained personnel of:

0 a characteristic toxidrome or health effect
from the pesticide

0 a physical sign” consistent with pesticide

exposure and not easily explained by

another condition

a laboratory test consistent with pesticide

exposure and not easily explained by

another condition

three or more symptoms” (not veri able by

objective means) compatible with pesticide

exposure

autopsy evidence of pesticide poisoning

=

=

=

Documentation by a health-care provider or
trained personnel of:

0 a health effect from the pesticide exposure
even in the absence of a speci ¢ toxidrome

0 an exacerbation of a pre-existing illness
(e.g. triggering asthma)

0 two or more subjective symptoms reported
by the patient without objective evidence of
physical ndings or laboratory evidence

0 No documented signs or
symptoms:”

0 only one subjective
symptom” (not veri able by
objective means)

0 insuf cient information on
health effects

Causality

(mm]

Temporal cause-effect relationship between
exposure and health effect consistent with
the known toxicology of the pesticide

0 Temporal cause effect relationship between
exposure and health effect consistent with
the known toxicology of the pesticide

0 Temporal cause effect relationship between
exposure and health effect(s) consistent
with published case reports of the health
effects of the pesticide

0 Temporal relationship between exposure
and health effect(s) that have not yet been
observed provided there is no other likely
explanation for the effects and the effects
do not contradict present knowledge of the
toxicology of the pesticide

0 Implausible temporal
cause effect relationship
between exposure and
health effects

0 Health effects are not
consistent with known
toxicology or case reports of
the pesticide

0 Insuf cient causality
information

2 Note that the other classi cations require meeting criteria in each category as opposed to any.
® A distinction is to be made between signs and symptoms. A physical sign is an objective nding that can be described by a health-care provider or trained personnel
(e.q. diaphoresis, tachycardia, vomiting). A symptom is a subjective complaint reported by a patient (e.g. nausea, headache, dizziness).

knowledge of the health e ects caused
by exposure to pesticides, is advised
when making a determination about
health e ects. A distinction is to be
made between signs and symptoms.
A physical sign is an objective nding
that can be described by a health-care
provider (e.g. diaphoresis, tachycardia,
vomiting). A symptom is a subjective

complaint reported by a patient (e.g.
nausea, headache, dizziness). e infor-
mation in Table 1 and Table 2 provides
guidance for the determination of
health e ects. It is important to keep
in mind that since all the possible toxic
e ects of each pesticide are not entirely
known, the possibility may still exist
that certain symptoms represent new, as
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yet undocumented, health e ects from
a pesticide.

Discussion

is paper provides a standard de -
nition and classi cation scheme for
APP to enable its identi cation and
diagnosis, especially at the eld level,
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