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Organophosphates (OP) poisoning continues to be a major cause of deliberate self-harm and an important cause of morbid-
ity and mortality in India. We aim to study the clinico-epidemiological features in patients presenting with OP poisoning.
This prospective observational study involved 400 patients above 18 years of age admitted to the emergency department of
a tertiary care institution in Northern India. The study cohort was graded into mild, moderate & severe based on the Perad-
eniya Organophosphorus Poisoning (POP) scale and degree of cholinesterase inhibition. The majority of patients (40%) in
our study population were aged between 1825 years. There was a significant female preponderance (82% vs. 18%; P=0.000).
Suicide was the most common motive (93%) and ingestion was the most common mode of poisoning (99%). The muscarinic
and nicotinic symptoms were common at the presentation. Seizures were present in 11% of patients. On the POP severity
scale, mild, moderate and severe poisoning was seen at 50%, 35% and 15%, respectively. Cholinesterase inhibition was mild
(>2 kU/L) in 31%, moderate (1-2 kU/L) in 46% and severe (<1 kU/L) in 23%. A total of 48% of patients had complications.
Ventilator support was needed in 43% of the patients. An overall mortality of 18% was observed in the study. OP poisoning
is a serious public health problem, but timely intervention may help to reduce morbidity and mortality, especially in a re-

source-limited country like India.
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Introduction

Intentional self-poisoning involving agrochemical
pesticides remains a major and serious public health
problem throughout the developing world, accounting
for 14-20% of global suicides, translating into an esti-
mated 110,000-168,000 deaths each year [1]. In develop-
ing countries, especially rural Asian communities, in-
cluding India, acute pesticide poisoning is a significant
cause of morbidity and mortality [2, 3]. Despite being
an agrarian country, there are no exact data estimates
of pesticide poisoning available from India; however,
it is the most common poisoning in India, accounting
for nearly half of the admissions to emergency depart-

ments, as suggested by hospital-based studies. Suicide
is usually the main intent of these poisonings [4]. Poi-
soning due to organophosphorus compounds (OPCs) is
steadily increasing in India, with data indicating that
67% of the pesticide used is an insecticide, as against
44% globally, probably because of the wide availability
and extensive use in agriculture and also because of un-
regulated sale of these items over the counter [5].
Organophosphorus compounds are cholinester-
ase-inhibiting chemicals derived from phosphorous-con-
taining organic acids and are metabolically subjected
to hydrolysis by esterases. Excess accumulation of ace-
tylcholine at the cholinergic nerve endings all over the
body involving the autonomic, neuromuscular, and CNS

@@@ © 2023 The Authors. Romanian Journal of Diabetes, Nutrition and Metabolic Diseases published by Sanatatea Press Group
@ on behalf of the Romanian Society of Diabetes Nutrition and Metabolic Diseases. This is an open access article under the terms
8B of the Creative Commons Attribution License (CC-BY-NC-ND 3.0).


http://www.rjdnmd.org
http://creativecommons.org/licenses/by-nc-nd/3.0/

synapses upon irreversible inhibition of acetylcholinest-
erase (AChE) by OPCs, results in a plethora of signs and
symptoms that may culminate into the significant mor-
bidity and or mortality [6]. The presence and severity of
these symptoms depend partly on the degree of AChE
suppression, though symptoms are not always present in
AChE-depressed individuals.

The Three well-defined complications following
classical organophosphorus poisoning include cholin-
ergic crisis, intermediate syndrome, and organophos-
phorus-induced delayed neuropathy (OPIDN) [7].

The characteristic but treatable syndromes that
characterize the exposure to OPCs warrant early recog-
nition and timely intervention to avoid or mitigate the
plethora of serious morbid complications and, thus,
grim outcomes that may associate OPCs exposure. De-
spite advancements in managing organophosphorus
poisoning patients, significant mortality among ex-
posed patients is of concern. Therefore, it is important
that the clinical features and other factors which indi-
cate the severity of poisoning and the criteria to pre-
dict the need for ventilator support be identified at the
initial examination. The present study aims to explore
the clinical and epidemiological features in patients
presenting with OP poisoning.

Material and methods

The present study, a prospective observation-
al study involving 400 patients carried over a period
of 2 years (October 2018 to October 2020), was con-
ducted in the Postgraduate Department of Medicine,
Government Medical College, Srinagar, Jammu and
Kashmir, India, after obtaining the ethical clearance
from the Institutional Ethical Committee.

Inclusion criteria

Patients aged 18 years or above admitted with an
alleged history of organophosphorus poisoning (inges-
tion/inhalational/contact) and diagnosed with organo-
phosphorus poisoning were included in the study after
obtaining well-informed written consent from the pa-
tients or their relatives.

Exclusion criteria

1. Patients aged less than 18 years and/or with a
history of diabetes mellitus, chronic liver dis-
ease, chronic kidney disease or any other co-
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morbidity that could affect the glycemic status
of the patients;

2. Patients referred, after treatment at other
centers, to our center for further management
with no baseline details available at the first
presentation;

3. Patientswho had consumed drugs, alcohol and
mixed poisoning that could affect the glycemic
status of the patients.

The presumptive diagnosis of OP poisoning was
based on circumstantial evidence, history and char-
acteristic clinical features. Blood samples for blood
glucose and serum cholinesterase were collected at ad-
mission and processed in a fully automated auto-ana-
lyzer. Serum cholinesterase was estimated using the
Beckman Coulter machine and analyzing the sample
by spectrophotometry method, while blood sugar
was determined by GOD-POD (Glucose oxidase and
Peroxidase) method. HbA1C was measured in patients
with random blood sugar (RBS) of >200 mg/dl and
those with HbA1C of 6.5% were considered diabetic and
excluded from the study.

Patients with organophosphorus poisoning were
grouped into Hypoglycemia (RBS <70 mg/dl) group,
Hyperglycemia (RBS >200 mg/dl) and Normoglycemia
group (70-199 mg/dl) at the time of presentation. The
clinical severity of acute organophosphorus poisoning
was measured using Peradeniya Organophosphorus
Poisoning (POP SCALE) [8].

Statistical analysis

The recorded data was compiled, entered in a
Microsoft excel spreadsheet and analyzed using Epi Info.
Continuous variables were summarized as mean+SD
and categorical variables were summarized as percent-
ages. The chi-square test was used to analyze the rela-
tionship between two categorical variables. One-Way
ANOVA was used to analyze the difference between the
two means. Pearson’s correlation coefficient was used to
analyze the relationship between two continuous vari-
ables. Landis and Koch’s guidelines were used to assess
the correlation coefficient. Two-sided p-values were
reported and a p-value of less than 0.05 was considered
statistically significant.

Results

A total of 400 consecutive patients were included in
the study. The majority (40%) of the patients belonged
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to the age group 18-25 years, followed by 25% to
26-35 years age group and 14% to 36-45 years. Female
preponderance in our study comprised 82% of the study
cohort. The majority (88%) of the cases hailed from rural
areas while 12% were from urban areas. The baseline de-
mographic, clinical and outcome of patients are depict-
ed in Table 1 and Table 2. There were no gender-based

significant differences in various baseline, clinical char-
acteristics and outcomes of patients depicted in Table 3.
Ingestion was the main mode used for self-poisoning by
99% and only 1% of patients had inhalational exposure.
Suicide was the main intent in 93% of patients, while
only 7% took poison accidentally. At the time of pres-
entation to the emergency department, 46% of patients

Table 1: Baseline demographic parameter and severity of poisoning among patients with organophosphorus

poisoning.
Variables Number %
Male 72 18
Gender
Female 328 82
Rural 353 88
Residence
Urban 47 12
Ingestion 396 99
Type of exposure
Inhalation 4 1
Accidental 27 7
Intent of poisoning
Suicidal 373 93
Normal 215 54
Sensorium
Altered 185 46
60-100 277 69
Heart rate (bpm) <60 60 15
>100 63 16
Normal 356 89
Blood pressure (mmHg) Low (<90/60 mmhg) 15 4
High (>130/80 mmbhg) 29 7
<2mm 248 62
Pupil Size
Pinpoint 75 19
Generalized or Continuous 144 36
Fasciculation’s
Generalized & Continuous 71 18
Seizures Present 45 1
0-3 (Mild) 199 50
POP score 4-7 (Moderate) 142 35
8-11 (Severe) 59 15
<1 (Severe suppression) 90 23
Serum cholinesterase (kU/L) 1-2 (Moderate suppression) 185 46
2-6 (Mild to normal) 125 31
Normal 223 56
Plasma glucose (mg/dl)level at admission Hyperglycemia (>200) 119 30
Hypoglycemia (<70) 58 14
Note: POP - Peradeniya organophosphorus poisoning scale.
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Table 2: Biochemical characteristics and outcome of patients with organophosphorus poisoning.

Variables

AGE (years)
Plasma glucose on admission (mg/dl)
HbAIC %
POP score
Hospital stay (days)
<7days n (%)
>7days n (%)
Mechanical ventilation n (%)
Mortality n (%)

HDU requirement n (%)

Total
Mean+SD (95% CI)

33.60+13.76 (32.25-34.96)
14385 (135-151)

5.12+3.44 (4.63-5.61)
3.76+2.64 (3.50-4.01)
6.68+4.58 (6.23-7.13)

246 (61.5)

154 (38.5)

173 (43.4)

69 (17.3)

209 (52.3)

Note: POP - Peradeniya organophosphorus poisoning scale; HDU - High dependency unit.

presented in altered sensorium, while 54% were con-
scious and rational. Heart rate was normal in 69% of pa-
tients; however, bradycardia was observed in 15%, while
tachycardia was seen in 16% of patients. A total of 89% of
patients were normotensive, while low blood pressure
was seen in 4% compared to high blood pressure in 7%
of patients.

Miosis was present in 62% of patients, with pin-
point pupils in 19% and normal-size pupils in 19% of
patients. Generalized or continuous fasciculation was
seen in 36% of patients, and generalized and continu-
ous fasciculation was seen in 18% of patients. There was
no fasciculation seen in 46% of patients. Seizures were
present in 11% of patients in our study population.

Table 3: Comparative analysis of baseline characteristics and outcome of patients as per gender.

Variable
Age
Residence Rural
Urban
Glycosuria
Mild
POP score Moderate
Severe

<1 (Severe suppression)

Serum cholinesterase (kU/L)

2-6 (Mild to normal)

<7 days
Hospital Stay

>7 days
Intermediate syndrome
HDU requirement n (%)
Mechanical ventilation n (%)

Mortality n (%)

1-2 (Moderate suppression)

Females n (%) Males n (%) P-value
32.13+12.85 40.30+15.74 0.000
290 (82) 63 (18)

38 (81) 9(19) 0-821
168 (79) 45 (21) 0.082
165 (82) 35(18)

116 (83) 24 (17) 0.722
47 (78) 13 (22)

77(23) 13 (18)

154 (41) 31(43) 0.272

97 (26) 28 (39)

204 (62) 42 (58)

124 (38) 30 (42) 0-542

56 (79) 15 (21) 0.450
171 (82) 38 (18) 0.921
143 (83) 30 (17) 0.749
57(83) 12 (17) 0.885

Note: POP - Peradeniya organophosphorus poisoning scale; HDU - High dependency unit.
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According to the POP severity scale, 50% of patients
had mild poisoning (POP Score 0-3), 35% had moder-
ate poisoning (POP Score 4-7) and 15% of patients had
severe poisoning (POP Score 8-11). Based on the lev-
el of serum cholinesterase, mild poisoning (>2 kU/L)
was present in 31%, moderate poisoning (1-2 kU/L) in
46% and severe poisoning (<1 kU/L) in 23% of patients.
Based on the POP score, there was a statistically signif-
icant negative correlation between serum cholinester-
ase level and clinical severity.

Based on the admission plasma glucose level, the
prevalence of normoglycemia, hyperglycemia and hy-
poglycemia was 56%, 30% and 14%, respectively. Five
patients (1%) had diabetic ketoacidosis (DKA). Hyper-
glycemia was found to have a statistically significant
negative correlation with serum cholinesterase level;
however, with hypoglycemia, serum cholinesterase
level had a statistically significant positive correlation.
The mean hospital stay of patients was 6.68+4.58 days,
with 61.5% staying for <7 days and 38.5% for more than
7 days. High dependency care was required in 52.3%
and mechanical ventilation in 43.4% of patients. In our
study, out of a total of 400 patients, 329 survived and
7l died, corresponding to overall mortality of 18%.

Discussion

The widespread and injudicious application of pes-
ticides has emerged as a major public health problem
globally, with the major brunt being born by develop-
ing countries. There is overwhelming evidence that
pesticides pose a potential risk to humans and other
life forms [9]. Exposure to toxic concentrations of OPs
can result in acute poisoning, which may result in
significant mortality and morbidity in addition to ex-
penditure incurred for managing the complications
associated with the poisoning. Multiple observational
studies in healthcare settings have reported pesticide
poisoning across India, the vast majority being delib-
erate self-poisonings rather than accidental exposure,
with case fatality rates varying from approximately 5%
to over 70%. Non-occupational incidents are usually
suicidal in more than 90% of the cases, involving most-
ly youngsters and farmers, with a fatality rate of more
than 10% [10]. The mean age of our study population
was 33.60+13.76 years, with a majority (40%) of patients
in the age group of 18-25 years. These observations are
in accordance with results obtained in a number of
studies involving patients with acute OP poisoning [11,
12]. The higher prevalence of poisoning among young
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adults reflects their vulnerability to stress, malad-
justment, and immature psychological coping mecha-
nisms during life’s major stressors [13].

There was a significant female preponderance in
cases of organophosphorus poisoning in our study co-
hort, reflecting the results that are consistent with the
data from both national and international studies [14,
15]. However, in contrast to our observations, some
studies have demonstrated male predominance in or-
ganophosphate poisoning [16]. The higher proportion
of self-poisoning among females may be multifactorial,
including cultural, religious and various social factors
revealing inequality. Early marriages, domestic vio-
lence, and unwanted pregnancies contribute to more
suicide attempts by women. Sometimes it is used as a
last resort as a way out to protest against gender dis-
crimination which is not uncommon in developing
countries like India and may be an effective method
to gain attention and sympathy in matters like marital
discord [17]. Furthermore, a higher number of self-poi-
soning could result from misadventures, sometimes
resorted to gain attention or express distress besides
disillusionment [18]. Another factor that may have a
role to play among women resorting to increased use
of life-consuming substances like OPCs could be lower
education level.

The majority of the patients in our study belonged
to rural areas, which is consistent with observations in
similar studies involving organophosphorus poisoning
[19]. Increasing pesticide use in agricultural practices
results in easy, unregulated and unlimited availability
near homes to the rural population. This could be the
obvious reason for the higher rates of self-poisoning.
Interventions to limit access in such settings are com-
plex and require the involvement of most rural adults
rather than a select few [20].

This study found that 93% of organophosphate
poisonings were intentional, whereas only 7% were
accidental. Intentional self-poisoning was the most
common cause of poisoning in similar other studies
involving patients with OP poisoning [12, 21]. The high
incidence of organophosphorus poisoning with suicidal
intent could be one of many manifestations of the tragic
consequences of the political unrest in this part of India,
resulting in great suffering and mental trauma among
the residents. Ingestion was the most common mode
used for self-poisoning by the patients, which is in ac-
cordance with the observations in the previous studies
[12, 21]. A total of 46% of patients presented with altered
mental status in the form of inadequate response to
verbal commands or no response to verbal commands.

© 2023 The Authors



A similar presentation was reported by Rao R et al., in
52% of patients and by Tripathi SK et al., in 60% of pa-
tients with organophosphorus poisoning [11, 22].

On checking the heart rate of patients, bradycar-
dia, a result of muscarinic manifestation, was found in
15% of patients, while tachycardia, the result of action
on sympathetic ganglia, was seen in 16% of patients.
Heart rate was normal in 69% of patients. Our findings
were comparable to results reported in earlier studies
involving OP patients [11, 22]. Hypotension was docu-
mented in 4% while 7% had hypertension, similar to
findings reported in a study by Rao R et al., reporting
hypotension in 4% and hypertension in 10% of the cas-
es [11]. The most marked muscarinic sign in our study
population was miosis which was seen in 62% and pin-
point pupils in 19% of the patients. This is in congru-
ence with studies conducted by BanerjeeI et al. and Rao
Retal., who reported miosisin 92% and 56% of patients,
respectively [11, 14]. The most marked nicotinic effect
in our study population was fasciculation, seen in 54%
of the patients. Fasciculation was reported in 55% and
43% of patients by Goel A et al. and Tripathi SK et al.,
respectively [22, 23].

One of the observations of our study was the pres-
ence of seizures in 11% of the study population. Our
results are consistent with the findings of Jamil Hami-
da, who observed in a review study of 755 patients that
seizures occurred in 8% of the cohort [24]. In an earlier
study by Balali-Mood M et al. of 63 patients poisoned
with a variety of pesticides the incidence of convul-
sions was 14% [25].

In our study, plasma glucose level was checked in
all patients on admission; 56% of our patients had nor-
mal glucose levels, 30% had hyperglycemia and 14%
had hypoglycemia. Five patients (1%) presented with
diabetic ketoacidosis [26]. Our findings were consist-
ent with results from earlier studies which document-
ed the presence of glycemic abnormalities, including
hyperglycemia, hypoglycemia and diabetic ketoacido-
sis in patients with OP poisoning [11]. Several mecha-
nisms have been forwarded to explain the occurrence
of hyperglycemia arising as a result of both acute and
chronic exposure to OP poisons. The role of oxidative
stress, inhibition of paraoxonase, stimulation of ad-
renal glands and release of catecholamines and effect
on the metabolism of liver tryptophan are some of the
proposed mechanisms to explain the derangement of
glucose metabolism in OP poisoning [27].

One of the observations of our study was that pa-
tients with extremes of glycemia (hypoglycemia or hy-
perglycemia) at the presentation had moderate to se-
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vere disease in the majority (95% and 93%, respectively)
ofthem compared to 15% of the patients with normogly-
cemia who had a rather mild form of the disease in the
majority (85%) [26]. This observation gives credence to
the fact that patients of acute OP poisoning with dysgly-
cemia suffer from higher grades of severity, thus under-
mining the importance of knowing the glycemic status
at the presentation and warrants due consideration in
decision-making regarding the need for close observa-
tion and admission to the intensive care unit.

A total of 31% of the study cohort had serum cho-
linesterase >2 kU/L, 46% had serum cholinesterase of
1-2 kU/L and 23% had serum cholinesterase <1 kU/L.
These results were in accordance with the studies done
by Ravi BN et al., who observed serum cholinesterase
<1KkU/L in 23%, 1-2 KU/L in 48% and >2 kU/L in 29% of
patients and Rao R et al., in their fifty patients found
that 26%, 42% and 32% of the patients had mild, mod-
erate and severe depression of serum cholinesterase
levels [11,12].

It was further observed that severe suppression
of serum cholinesterase (<1 kU/L) was seen in only 6%
of normoglycemic patients compared to 44% and 40%
in patients with hyperglycemia and hypoglycemia, re-
spectively, indicating greater suppression of cholinest-
erase was seen in the patients with OP poisoning with
extremes of blood sugar. Similar results were docu-
mented in the previous study, where they found that
severe suppression of serum cholinesterase was seen in
30% of hypoglycemic patients and 50% of hyperglyce-
mic patients [28].

According tothe POPscale, 50% of patientshad mild
poisoning, 35% had moderate poisoning, and 15% of pa-
tients had severe poisoning. Our findings were compa-
rable to studies conducted by Nermeen AM et al., [29],
who observed that 51.7% had mild, 33.3% moderate and
15% had severe poisoning and Chaudhary S et al., [30]
found in their cohort that 35.33% were in the mild cate-
gory, 50% in moderate category and 14.67% patients fell
in the severe category.

Limitations to this study include: 1. Hospital-based
studies cannot represent trends in the general popula-
tion; 2. Lack of identification of the type OP compound,
amount of substance consumed and its subsequent im-
pact on clinical outcome.

Conclusion

OP poisoning is a serious public health problem
but preventable with timely, evidence-based, and often
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low-cost interventions. Hazardous occupational prac-
tices and unsafe storage expose millions of people to dan-
ger. However, deliberate self-poisoning causes the great
majority of deaths and the immense strain pesticides
put on hospital services, particularly in Asia. There is a
need for community awareness about organophosphate
poisoning, especially in the highly affected areas. Better
regulatory control of pesticide handling and use will
also reduce the burden of pesticide poisoning.
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