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ABSTRACT
This study was undertaken to assess the distribution pat-
tern, outcome and possible predictors affecting the mor-
tality and the need for ventilator support in patients who
had consumed organophosphorus compound pesticides.
91 patients who were admitted to the ICU between April
2009 and March 2010 with history of ingestion of orga-
nophosphorus pesticide, were studied. Baseline clinical
assessment and investigations were undertaken and
SOFA and APACHE II scores were calculated.

Out of 91 patients, 39 required ventilator support. Of these
39 patients, 2 died, one due to severe sepsis and
multiorgan dysfunction, and the other, a chronic alcoholic
with chronic liver disease, due to hepatic encephalopa-
thy and multiorgan dysfunction. The time elapsed since
ingestion of poison, SOFA and APACHE II scores were
significantly associated with patients requiring ventilator
support. However with logistic regression analysis, none
of these variables were able to either predict mortality
or the need for ventilator support.

The overall outcome in these cases was favourable as
the mortality rate was 2.3%. Though the time elapsed
since ingestion of the pesticide and the APACHE II score
were found to predict the need for ventilation in many
earlier studies, they failed to predict either the need for
ventilation or mortality in the present study. The improved
mortality rate could be attributed to an organized approach
through protocols between the emergency department
and the ICU in order to successfully manage patients
with organophosphorus compound poisoning.
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Introduction
Organophosphorous compound poisoning is a major
health problem not only in the developing countries but
also in Western countries.1 Hospital-based statistics sug-
gest that nearly half of the admissions to the emergency
department with acute poisoning are due to organophos-
phorus compound (OPC) poisoning.2

Organophosphorus compound poisonings are a leading
cause of death in agrarian countries all over the world.3,4

These compounds were first discovered more than 100
years ago, and are at present the predominant group of
pesticides employed globally for pest control.5 OPC poi-
soning affects approximately a population of 3 million
and causes 2,00,000 deaths annually with most of these
occurring in developing countries.

The diagnosis of OPC poisoning is based on the history
of exposure and features of cholinergic overactivity.6 The
early causes of death are chiefly related to ventricular
arrhythmias, CNS depression, seizures or respiratory
failure due to excessive bronchial secretions, broncho-
spasm, pulmonary oedema, aspiration of gastric contents,
paralysis of respiratory muscles or apnoea associated
with depression of the medullary respiratory center.7 Late
mortality is associated with respiratory failure and infec-
tions such as pneumonia, septicaemia, or complications
related to mechanical ventilatory support and intensive
care management.8-10 Medical management is difficult,
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with case fatality often over 20%.11 Improved medical
management of OPC poisoning will result in a marked
reduction in the global number of deaths from suicide.

Early resuscitation with atropine, oxygen, respiratory
support, and fluids is required to improve oxygenation of
patients. The role of oximes is unclear; they may only
benefit patients poisoned by some compounds, or patients
with moderate poisoning. Small studies have suggested
possible benefit from new treatments like magnesium sul-
fate and clonidine, but much larger trials are needed. RCTs
are now underway in rural Asia to address particular
aspects of therapy.11 However, some specific OPC pes-
ticides may ultimately prove very difficult to treat with
current treatment regimens, and focused bans may be
the only method to substantially bring down the case fa-
tality for OPC pesticide poisoning.

This study was carried out to investigate the pattern and
distribution of OPC poisoning in a tertiary care hospital,
and also to discover any possible predictors of mortality,
and factors which might predict the need for ventilator
support.

Materials and Methods
Ninety one patients who were admitted with history of
ingestion of organophosphorus compound (OPC) pesti-
cide to the ICU from March 2009 to April 2010 were
included in this study. All patients received thorough skin
decontamination and stomach wash in the emergency
room (ER). Atropine was started at a rate of 0.2mg/kg/
hr and was later titrated to the desired effects.
Pralidoxime (PAM) was given 1gm IV twice a day for 3
days. All patients also received inj. ceftriaxone, 1g IV
twice a day. Airway was secured for those patients who
needed it and ventilator support was initiated as indicated.
Baseline clinical assessment, investigations, APACHE
II and SOFA scoring were done on all patients. Other
variables which were evaluated included age, serum cho-
linesterase levels, type of the compound consumed, time
elapsed since ingestion of poison, and the presence or
absence of any culture-proven infections.

Statistical Analysis: SPSS for Windows Version 11.5
was used for statistical analysis. Parameters significant
on univariate analysis (P<0.05) were identified as po-
tential predictors for the need of mechanical ventilation,
and were further evaluated using multivariate logistic re-
gression analysis, with the clinical outcome and require-
ment of ventilatory support as the dependent variable.

Results
The majority of the patients in the study group were males
(M:F=73:18), the mean age being 30 +/-10.The youngest
was a 6-year school boy who had accidentally consumed
an OPC pesticide, while the oldest was an 85-year old
male with chronic obstructive pulmonary disease
(COPD). The overall rate of admission of OPC poison-
ing to the ICU was approximately 12% (11.52%) though
the total percentage of patients requiring ventilatory sup-
port due to OPC ingestion was 30.95%.

Dimethoate was the commonest OPC consumed (35%
cases), followed by quinalphos and chlorpyriphos (14%
each) (Table 1). In 16 patients, the exact compound
could not be identified, and the diagnosis was based on
history of ingestion, characteristic odour, and signs and
symptoms of cholinergic overactivity. Out of the 91 pa-
tients, 39 required ventilator support, and 2 patients died
while on ventilator support bringing the overall mortality
rate to 2.1%. One patient who was a chronic alcoholic
was suffering from chronic liver disease. He developed
nosocomial infections and died due to multiorgan dys-
function. The second patient had severe aspiration pneu-
monia - sepsis - ARDS.

Table 1 Percentage Distribution of Pesticides in the Study

Type of Pesticide No of Patients Percentage

Dimethoate 32 35.16%

Quinalfos 13 14.29%

Chlorpyriphos 13 14.29%

Methyl Parathion 9 9.89%

Carbamate 3 3.30%

Endosulfan 3 3.30%

Cypermethrin 1 1.10%

Monocrotophos 1 1.10%

Unknown 16 17.58%

Four of these 39 patients were brought to us already
intubated. The mean duration of mechanical ventilation
was 7 days (maximum 21 days), and the mean duration
of ICU stay was 6 days. The mean serum cholinest-
erase level was 2100 (2198 for patients on ventilatory
support and 3443 for patients not on ventilatory support)
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(Table 2). Serum cholinesterase was not significantly
associated with either the mortality or the patients re-
quiring ventilator support. Five of these patients required
tracheostomy in the ICU. Four patients developed VAP,
though all of them recovered; one developed severe sepsis.
Culture-proven infections were seen in 8 patients. The
commonest organism isolated was Staphylococcus
aureus which was isolated from 4 patients. Other or-
ganisms grown included Pseudomonas in 2 patients, and
Klebsiella in another 2 patients. One patient had UTI
with Klebsiella. All these patients recovered with ap-
propriate antibiotics.

Four patients developed ARDS. One of them had
myoglobulinuria and acute pancreatitis. He responded
favourably, and completely recovered after 14 days of
ventilator support. One patient died during the course of
treatment, while the other two recovered without any
further complications. One patient had severe viral myo-
carditis. Five patients had severe anaemia and 3 of them
required transfusions. All but one of them had micro-
cytic hypochromic anaemia indicating nutritional defi-
ciency, while the other one had dimorphic anaemia.

Five patients in our series were chronic alcoholics. One
of them presented with severe delirium tremens. While
one of these patients who had chronic liver disease died
of nosocomial infection and multiorgan dysfunction, all
the others recovered. Five out of the 39 patients had
COPD. The oldest among them was an 85-year old male.
All of them made good recovery with the mean duration
of ventilation being 9.2 days. NIV was used during wean-
ing in 3 of them. Other complications included upper GI
bleed which was seen in one patient, and coagulopathy
which was seen in another.

Three pregnant women were admitted with history of
ingestion of OPC pesticide. Two of them required venti-
lator support. One delivered a healthy baby, while the
other had to undergo induced abortion.

The mean APACHE II score was 9.9, and that for pa-
tients requiring ventilator support was 13. The mean
SOFA score was 1.2, and was 1.6 for patients requiring
ventilator support. The time elapsed since consumption
of the compound (0.032) SOFA score (0.006) and
APACHE II score (0.005) were significantly associated
with the need for mechanical ventilation with p value
less than 0.05 (Table 2).

These 3 variables, namely the time elapsed since inges-
tion of the compound, SOFA score and APACHE II score
were further analysed using logistic regression analysis,
and none of them independently predicted the need for
ventilator support, and neither did the serum cholinest-
erase levels (Table 3).

Similarly none of these potential variables such as age of
the patient, type of the poison, time elapsed since inges-
tion, SOFA score, APACHE II score, presence of infec-
tion, or the duration of mechanical ventilation were sig-
nificantly associated with mortality.

Discussion
OPC pesticide poisoning is one of the most common
causes requiring ICU admissions and ventilator support
in our country. An estimated 12% of all ICU admissions
have been shown to be due to OPC ingestion, and 30%
of the patients who require ventilator support are victims
of OPC exposure. More than 70% of all admissions due
to poisonings are due to OPCs.12,13 In contrast to the

Table 2 Comparison of Patients Requiring Ventilator Support v/s Not Requiring Ventilator Support

Variable Overall Mean Patients on Ventilator Patients not on p Value
(Mean) Ventilator (Mean)

Time since ingestion (hrs) 9.14 8.1 5.41 0.032

Serum cholinesterase level 3865.63 2181.47 3443.71 0.08

No of ICU days 6.5 8.64 4.29 0.000

SOFA 1.31 1.84 1.01 0.006

APACHE II 10.11 11.41 8.96 0.005
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Indian scenario of suicidal exposures, the majority of the
cases reported in Western literature is due to either ac-
cidental consumption or due to chemical warfare or ter-
rorist attacks, as was seen in the Tokyo subway attacks.14

In the present study, 11.72% of the ICU admissions were
due to OPC poisoning, and 31.8% of patients requiring
ventilator support were victims of OPC exposure, simi-
lar to what has been reported by Cherian et al.13

A male preponderance was noted in this study with the
majority of them falling in the economically most pro-
ductive age group of 25-40 years, as has been consis-
tently shown in many earlier studies.

Various grading methods are available to help in assess-
ing the severity, and effectively manage OPC poisoning.
However it has been found that this always does not
correlate with the outcome, as patients who appear to
recover in the first 24-48 hours, later develop intermedi-
ate syndrome. Ingestion of dimethoate and methyl par-
athion has been shown to be associated with more se-
vere forms of poisoning often requiring ventilator sup-
port in more than 50% of such cases.14 In our study, the
commonest OPC has been dimethoate accounting for
35% of the cases, followed by methyl parathion,
chlorpyriphos, a carbamate compound, and endosulfan,
each amounting to around 12%. In another 12% of the
patients, the exact nature of the compound was not
known. In this study, the nature of the compound was
not significantly associated with either the need for me-
chanical ventilation or mortality.

The mean time elapsed since the ingestion of poison up
to the time of admission in our study was 6 hours. It was
8.2 hours for patients requiring ventilator support and was
significantly associated with patients requiring ventilator
support. The mean SOFA score was 1.02, whereas for
patients requiring ventilator support it was 1.64. The mean
APACHE II score was 9.9, and that for patients requir-
ing ventilator support it was 11.8.

These three parameters along with the serum cholinest-
erase levels were analyzed using logistic regression
analysis, and none of them were found to independently
predict either the need for ventilator support, nor the
mortality.

Various parameters like APACHE II, GCS on admis-
sion, time elapsed since ingestion of the poison, duration
of mechanical ventilation and presence of infections have
been associated with mortality and independently shown
to predict mortality.14-17 However, none of these param-
eters were shown to independently predict mortality in
our study, except GCS as an independent variable in the
study.

Similarly APACHE II, SOFA score, SAPS score, type of
poison consumed (dimethoate and methyl parathion over
others) and time elapsed since ingestion of poison have
been shown to predict the need for mechanical ventila-
tion.13-15 None of these parameters were shown to pre-
dict the need for mechanical ventilation in our study.

The overall mortality in patients consuming OPCs range
from 8%-50%.18-20 The commonest causes of mortality
have been identified as delay in initiating timely care,
hospital acquired infections and other complications as-
sociated with ventilator support.14

Special situations: While treating patients with OPC
poisoning, especially those requiring ventilator support,
one may come across special subgroups of patients such
as paediatric patients as was the case in our series. Preg-
nant patients who have ingested OPC insecticides dur-
ing the second or third trimester of pregnancy have been
successfully treated with atropine and pralidoxime, and
later delivered healthy newborns with no significant ab-
normalities. However, foetal distress is a possibility both
due to poisoning and its treatment.21 Pregnant women
should receive the same treatment as that given to other
adults.22 Both atropine and pralidoxime are pregnancy
class C drugs.

In our study, 3 pregnant patients got admitted with inges-
tion of OPC compound. Two of them were put on the
ventilator. One delivered a healthy baby, while the other
had to undergo induced abortion. In the Tokyo subway
attacks, 5 pregnant women had mild poisoning and all
had normal babies without complications.14

Table 3 Logistic Regression Analysis Results

Variable Odds Ratio 95% CI ‘p’ Value

Time 3.493 5.37 – 7.86 0.062

SOFA 0.975 1.07 – 1.67 0.323

APACHE II 3.413 9.14 – 10.90 0.065
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Other co-existing medical diseases which can alter the
management of the patients in the ICU especially those
on ventilator should be kept in mind and accordingly
managed. In the present series patients with co-existing
medical diseases like COPD, anaemia, and chronic liver
disease had a favourable response and were accordingly
managed.
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