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Abstract
Background: Poisoning with organophosphorous substances is the commonest cause of inpatient
mortality among all poisonings in developing countries like India. This study is undertaken with an
aim of assessing simple parameters like GCS and QTc (marker of ventricular arrythmias) in predicting
the outcome and complications of organophosphate compound poisoning considering the mortality
and sufferings of Organophosphorous poisoning patients.
Aim: To assess the utility of GCS score and QTc interval in predicting prognosis in patients who had
consumed organophosphate and carbamate poisoning and to assess whether the above parameters
helps to identify the high risk groups requiring mechanical ventilation.
Materials and methods: This study was conducted among 200 organophosphate and carbamate
poisoning patients who were admitted at Government Rajaji Hospital, Madurai from February 2014 to
September 2014. After taking detailed history and physical examination and investigations the
Glasgow coma scale score and QTc interval at the time of admission was calculated. Patients with
GCS score < 13 and QTc interval > 0.44s in males and 0.46s in females as poor outcome.
Results: There was a linear relation with QTc interval and severity of Organophosphorous poisoning
i.e. as the QTc interval increases the severity of poisoning increases. There was an inverse relationship
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between the GCS score and severity of Poisoning, .i.e. as the GCS decreases the severity of poisoning
increases.
Conclusion: Our study showed that respiratory failure in patients with OP compound poisoning can
be predicted at admission by simple parameters like lower GCS and prolonged QTc interval in ECG.
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Introduction
Organophosphorus compounds have assumed
considerable importance in most parts of the
world. According to statistics, nearly 50% of the
admissions with acute poisoning in emergency
department are due to organophosphate
compounds [1].
Their easy accessibility along with socio-cultural
factors play a considerable role in the selection
of organophosphates as a main suicidal agent and
is most often preferred by young economically
productive age group with a case fatality ratio of
around 20 percent [2]. The organophosphate
poisoning
is
associated
with
cardiac
complications and most of them occur in the first
few hours after exposure. Hypoxemia and
electrolyte derangements are major predisposing
factors for the development of these
complications.

Materials and methods
Study Population
This study was conducted among 200 patients
who are admitted in Govt. Rajaji hospital,
Madurai with history and features of
organophosphate and carbamate poisoning from
February 2014 to September 2014.
Inclusion Criteria
 All Age > 12 years, both sex
 History of exposure to organophosphate
or carbamate compounds within previous
24 hours presenting with characteristic
clinical
manifestations
of
organophosphate
and
carbamate
poisoning.

Exclusion Criteria
 Patients who received treatment before
admission
 Patients with doubtful diagnosis
 Mixed poisoning with other substances
 Known case of cardiac illness and
chronic lung disease
 Patients known to be taking drugs that
are likely to prolong QT interval within
the past month
 Patients with dyselectrolytemia at
admission.
Ethical Committee Approval: Obtained.
Study Protocol
GCS score and QTc interval will be calculated
on admission for all patients. They will be
compared with the severity of poisoning as
suggested by dosage of atropine and pralidoxime
used, development of complications like
respiratory failure and outcome. The outcome
would be classified into survival with or without
ventilator assistance and death.
Statistical analysis
The data collected in the study was formulated
into a master chart in Microsoft Office excel and
statistical analysis was done with help of
computer using statistical software package
SPSS V.17 for Windows. Using this software,
frequencies, range, mean, standard deviation and
percentages were calculated.

Results
The mean age (± S.D): 30.18 (±10.82) years,
minimum: 14 years, maximum: 70 years. About
86% of the study subjects were in the age group
of less than 40 years while the remaining 14%
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were aged above 40 years. In the study, males
were predominant and constituted 52%. Male to
female ratio was 1.8:1. Nine different OP
compounds were consumed in the study. The
most preferred one was Methyl parathion. Lice
killer, Quinolphos and Dimethoate were the ones
preferred next. The mean time (± S.D) of
hospitalization in the study was 3.39 (±1.69)
hours and in those who developed respiratory
failure was 4.75 (±1.18) hours. There was a
linear increase in the incidence of complications
when the time of admission was delayed and this
observation was statistically significant. The
mean GCS (± S.D) in the study population at
admission was12.88 (± 2.83) whereas the mean
GCS was 10.70 in those admitted with
respiratory failure and was 6.83 in those who
eventually died. This inverse relationship of GCS
with adverse events was significant statistically.
The mean QTc interval in males included in the
study was 412.38 ms. There was a statistically
significant prolongation in the QTc interval in
those developing complications due to OP
poisoning. The mean QTc interval in females
included in the study was 411.36 ms. The QTc
interval was prolonged in those developing
complications due to OP poisoning. This
observation was statistically significant. Except
for a few, all patients had features of acute
cholinergic crisis and 60 of them developed
respiratory failure. 7 patients developed
intermediate syndrome and all of them needed
respiratory assistance. Delayed polyneuropathy
was not observed in any patient. Nearly 95% of
the patients survived from toxic effects of OP
poisoning. A good number of them needed
respiratory assistance to survive. 12 patients
eventually succumbed to the poisoning. 10 of 67
patients who required ventilator developed
ventilator associated pneumonia. The incidence
of pneumonia increased steadily with duration of
ventilator support (Table – 1 to 4).

maximum of 70 years. The demographics of my
study corroborates well with the previous studies.

Discussion

The mean age in a study conducted by one study
[3] was 27.35±8.63 years and was 32±16.3 years
in another study [4]. In other studies [5-9],
majority of the patients were from the age group
between 21-30 years.

Mean age (± S.D.) of the study population was
30.18 (± 10.82) with a minimum of 14 years and

Table – 1: Distribution of GCS in the study
population, Respiratory Failure and outcome
(n=200).
GCS at
No. of
No. of
No. of
admission
patients patients
deaths
developing
respiratory
failure
> 13
125
28
2
8 – 13
61
25
2
<8
14
14
8
(P value < 0.001; Student’s t test)
Table – 2: Distribution of QTc
respiratory failure and death (n=104).
QTc
No. of
No. of
patients patients
developing
respiratory
failure
< 400 ms 38
2
400-440
37
13
ms
> 440 ms 29
29
(P value < 0.001; Student’s t test)

in males,

Table – 3: Distribution of QTc
respiratory failure and death (n=96).
QTc
No. of
No. of
patients patients
developing
respiratory
failure
< 400 ms 42
2
38
5
400-460
ms
> 460 ms 16
16
(P value = 0.004; Student’s t test)

in females,

No. of
deaths

1
3
6

No. of
deaths

1
0
1

Page 3

Prabhakaran R, Marannan N, Ponnusamy Kumar, Vijayakumari Vrinda. A study on glasgow coma scale score and QTC
interval in predicting prognosis and outcome of organophosphate and carbamate poisoning. IAIM, 2017; 4(6): 1-7.

Table – 4: Correlation between GCS, QTc with
severity of poisoning.
P value
Pearson’s
Correlation
coefficient (R)
<0.001
GCS vs dose of -0.600
atropine
<0.001
QTc vs dose of 0.765
atropine
Majority of the study population were males in
our study. Males constituted 52% with a male to
female ratio of 1.08:1. This observation
corroborates with the other studies done in the
past.
Shahin Shadnia, et al. included 47.6% males and
52.4% females in her study [22]. 69% males and
31% females constituted the study population in
one study [10]. In one study [11], males
constituted 76% and the rest were females. Even
in other studies [12-21, 23], there was male
predominance.
More than two thirds of the patients (70.5%)
were brought to the hospital with a delay of 2
hours and more while the remaining 59 (29.5%)
patients were brought within 2 hours of
consumption of poisoning substance. 63 (31.5%)
patients were brought after 4 hours of
consumption while majority (39%) were
hospitalized between 2 – 4 hours.
It was also observed that nearly all patients who
developed respiratory failure were brought after
2 hours. The mean time (± S.D.) of
hospitalization among those who developed
respiratory failure was 4.75 ± 0.98 hours. Also,
there was a statistically significant increase in the
incidence of respiratory failure as well as
mortality in patients admitted beyond 4 hours of
consumption of organophosphorus compounds.
(p < 0.001).
Deshpande, et al. [10] in her study involving 140
patients also observed that there is a statistically
significant increase in incidence of respiratory

failure and mortality in those presenting late to
hospital. (p < 0.026)
The mean (±S.D.) GCS at admission in our study
was 12.88 ± 2.83 with the minimum of 3 and
maximum being 15. Majority of the patients
(62.5%) were admitted with GCS > 13 while
patients admitted with GCS between 8 -13 and
less than 8 were 30.5% and 7% respectively.
Among those who developed respiratory failure,
41.8% had GCS > 13 while 26.9% had GCS
between 8-13 and 31.3% had GCS < 8.
Davies, et al. [25] in his study involving 1365
patients concluded that GCS ≤ 13 needs
intensive monitoring and treatment as it was
associated with clinically severe poisoning.
Deshpande, et al. [10] in her study observed that
lower GCS score on admission was associated
with more incidences of respiratory failure and
mortality. Results from the study by Grmec, et
al. [24] showed that a higher number of
intubations and worse outcome was observed in
those with GCS < 6 at admission.
There was an inverse relationship between GCS
at admission and severity of poisoning as
assessed by dosage of atropine used and duration
of respiratory failure. This was statistically
significant. (Pearson’s Correlation coefficient
was – 0.60; p < 0.001).
The mean QTc interval (± S.D.) in the present
study was 411.89 ± 33.35 ms. QTc interval was
considered to be prolonged if it is more than 440
ms in males and 460 ms in females. The mean
QTc interval in males and females were 412.38
ms and 411.36 ms respectively.
Among 104 males included in the present study,
75 patients (72.12%) had GCS within normal
limits and in spite of it, 15 of them (20%)
developed respiratory failure. 29 males (27.88%)
had prolonged QTc interval and all of them
developed respiratory failure.
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In the study, 96 females were included and 80 of
them (83.33%) had a normal QTc interval. Yet 7
of them developed respiratory failure. Among the
remaining 16 females (16.67%) who had
prolonged QTc interval, all of them developed
respiratory failure.
Among 200 patients enrolled in the current
study, 193 patients (96.5%) had features of acute
cholinergic crisis. 7 patients had features of
intermediate syndrome and none of the study
population had delayed polyneuropathy.
The incidence of respiratory failure was 100% in
those who developed intermediate syndrome and
was 31.01% in those with acute cholinergic
crisis.
There were 7 cases (3.5%) of intermediate
syndrome in the present study. The male: female
ratio was 2.5: 1. All of them went to respiratory
failure after a mean of 3.29 days. At admission,
all of them had GCS score > 13 and a normal
QTc interval. 2 of them died eventually.
There were 12 deaths in the current study. 10 of
them were males and the rest were females. 2 of
them developed intermediate syndrome. 1
developed ventilator associated pneumonia.
The mean GCS at admission in those who died
was 6.83 ± 3.95 where as it was 13.26 ± 2.26 in
those who survived. This observation was
statistically significant. (p=0.001)
The mean QTc interval among those who died
was 438.33 ± 30.66 ms when compared to
410.25 ± 32.88 ms in those who survived. This
was too statistically significant. (p=0.004)
Similar results were obtained in the study
conducted by Deshpande, et al. [10]. She
observed a mean (± S.D.) GCS score of 5.81 ±
1.95 and QTc interval of 500 ± 70 ms in those
who died. Both the observations were
statistically significant. (p = 0.0092; 0.002
respectively)

Conclusion
Organophosphorus compounds are commonly
used agents for suicidal purpose because of their
easy availability. The main determining factors
for mortality are the type of poisonous agent
used, the severity of the poisoning, the stage at
which treatment is started and the presence or
absence of intensive care facilities.
The organophosphate poisoning is associated
with cardiac complications and most of them
occur during the first few hours of poisoning.
Hence early and adequate atropinization will
reduce the mortality to a great extent.
Respiratory failure is the commonest cause of
death in OP poisoning. Though ventilators are
boon to patients with respiratory failure, early
identification and intensive management are vital
in reducing the mortality.
Our study shows that respiratory failure in
patients with OP compound poisoning can be
predicted at admission by simple parameters like
lower GCS and prolonged QTc interval in ECG.
Glasgow Coma Scale may be more useful as it is
simple, purely clinical, less time consuming and
can easily be calculated by all primary care
physicians.
These prognostic parameters can help doctors at
peripheral health centres in successfully
predicting outcomes and thereby high risk cases
are referred to higher centres without any delay.
In this way, the incidence of complications and
mortality in OP poisoning can be reduced.
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