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ABSTRACT

Background: Suicides due to organophosphate self-poisoning is a major cause of concern world over.
Organophosphate compounds (OP) possess a major cause of suicide in India. There is a greater need for tools to
predict severity of OP poisoning. We in this study try to assess the utility of the Glasgow coma scale (GCS),
pseudocholinesterase levels and the poisoning severity score (PSS) in estimating severity and clinical prognosis of OP
poisoning in patients of south India.

Methods: A prospective study was conducted over 2 years in department of medicine, KIMS hospital and research
centre, patients who were >18 years of age were included. OP poisoning was determined by either history of
consumption or clinical features. Pseudocholinesterase levels at admission, PPS and GCS scores were assessed at
admission and at 24 hours. Clinical, demographical, and certain laboratory investigation were recorded. Patients were
followed till the patient stayed in intensive care unit.

Results: In present study 100 patients were enrolled. Significant association was observed between GCS (p<0.001),
PSS (p<0.001) and outcome of OP poisoning. Unexpectedly no significant association was observed with
pseudocholinesterase level (p=0.118). A total of 83% patients were improved after treatment and mortality rate
observed was 17%. Out of these 83% severe complications were observed in 14% of the patients.

Conclusions: The findings of this study highlight the usefulness of GCS and PSS systems for predicting severity of
OP poisoning. Identification of severity at an early stage followed by prompt treatment can prevent deaths. Our study
did not find any association between pseudocholinesterase levels at admission and severity of OP poisoning.
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INTRODUCTION acetylcholinesterase at nerve terminals, leading to
unopposed action of acetylcholine.

Organophosphate compounds (OP) possess a major

health concern in regard to Indian society. OP is the Commonly used organophosphates have included
general name for esters of phosphoric acid. parathion, malathion, methyl parathion, chlorpyrifos,
Organophosphates are the basis of many insecticides, diazinon, dichlorvos, phosmet,  fenitrothion,
herbicides, and nerve gases.! The OP’s inactivate tetrachlorvinphos.?
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Organophosphates are most commonly used pesticides.
Suicides due to organophosphate self-poisoning is a
major cause of concern world over. According to data
110000 of 798000 suicides that is almost one in seven
suicides world over was due to organophosphate
poisoning.® In India majority of population is engaged in
agriculture. Hence pesticides are easily available. 10.9%
suicides in India are due to organophosphate poisoning.*

The spectrum of the symptoms can range from weakness,
fatigue, cramps to death. This is further complicated by
intermediate syndrome. There is a greater need for tools
to predict severity of OP and carbamate poisoning, since
in the majority of situations, the exact causative agents
remain unknown and there is a lack of analytical
assistance in most of the primary health care system.

Most commonly performed investigation for diagnosis
and prognostication is serum pseudocholinesterase levels.
However, plasma pseudocholinesterase activity correlates
badly with brain acetylcholinesterase activity and is best
thought of as a marker of poisoning rather than a
prognostic indicator, even activity of the preferred red
cell acetylcholinesterase correlates poorly with central
nervous acetylcholinesterase activity, seriously limiting
the use of the former to assess the severity of poisoning.®

A number of clinical systems have been proposed for
predicting outcome in OP poisoning. The international
program on chemical safety (IPCS)/EC/EAPCCT poison
severity score (IPCS PSS) was developed by the
international program on chemical safety, the European
community, and the European association of poisons
centers and clinical toxicologists to create a scoring
system that produces a qualitative evaluation of the
morbidity caused by different forms of poisoning.®’

GCS has also been tried to predict severity of
organophosphate poisoning.”

We in this study try to assess the utility of the GCS,
pseudocholinesterase levels and the PSS in estimating
severity and clinical prognosis of OP poisoning in
patients of south India.

Studies are warranted to assess the clinical
characteristics, severity, treatment and outcome so as to
assist decision makers in choosing the type and extent of
therapy required and to find ways to bring down the
number of deaths due to self-harm.?

Hence this study was undertaken to assess the correlation
of severity scores with clinical symptoms, and outcome
of OP poisoning cases following admission to a tertiary
care hospital of South India.

METHODS

Study was conducted in Kempegowda institute of
medical sciences and research center, Bangalore

(KIMSH). Appropriate clearance from institutional
committee was taken. Study design was observational
and purposive sample design was adopted. We did a
prospective study for 100 continuous patients which were
admitted to KIMSH with OP poisoning from the period
of November 2011 to February 2013 were included in
this study. Inclusion criteria were age to be more than 18
years and presenting with history of consumption of an
organophosphate compound presenting or patients with
history of consumption of unknown compound presenting
with clinical features of OP poisoning. Patients who were
less than 18 years and poisoning other than through OP
compounds were excluded from this study.

Demographic data including pre-hospitalization period
was noted. Clinical data including laboratory data were
recorded. Pseudocholinesterase levels were recorded at
admission. PSS and GCS scores were assessed on
admission and again after 24 h. In study poison severity
score on admission and 24 h after admission was
recorded and the worst score recorded as final PSS.
Subsequently patients were reviewed daily until
discharge or death. Regarding outcomes patients were
divided into 3 groups: survived without intubation and
ventilation, survived but required intubation and
ventilation or death despite intubation and ventilation.

Statistical analysis

Statistical analysis was done with the help of SPSS. All
the above information recorded was entered in SPSS.
Descriptive and inferential statistical analysis has been
carried out in the present study. Results on continuous
measurements are presented on Mean £ SD (min-max)
and results on categorical measurements are presented in
number (%). Significance is assessed at 5% level of
significance. Analysis of variance (ANOVA) has been
used to find the significance of study parameters between
three or more groups of patients, student t test (two tailed,
independent) has been used to find the significance of
study parameters on continuous scale between two
groups Inter group analysis) on metric parameters.
Levenls test for homogeneity of variance has been
performed to assess the homogeneity of variance. Chi-
square/Fisher exact test has been used to find the
significance of study parameters on categorical scale
between two or more groups. While analyzing the above
data assumptions made were that dependent variables
should be normally distributed and samples drawn from
the population were random.

RESULTS

A total 100 patients were included in this study out of
which 71 were male and 29 females. Gender distribution
with outcomes is summarized in Table 1.

The mean age was 30.1+10.9 years with range from 18 to
67 years. Majority of poisoning occurred in 21-30 age
group (n=59), followed by 31-40 age group (n=17), 18-20
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(n=13). Distribution
summarized in Table 2.

of age with outcomes are

In one case the mode of consumption was through
inhalational route and the rest 99 cases it was through
ingestion.

Regarding outcomes, 69 patients survived and did not
require mechanical ventilation. 14 patients survived but
required intubation and mechanical ventilation. Death

occurred in 17 patients. Outcomes are summarized in
Table 3.

In regard to the outcomes and day of intubation and
mechanical ventilation, in 71 patient’s intubation and
ventilation was not required out of which 69 patients
survived. Intubation and ventilation were required in 29
patients out of which 14 survived. 17 patients were not
able to survive due to OP poisoning. These findings are
summarized in Table 4.

Table 1: Distribution of gender with outcome in three groups of patients studied.

Outcome (%)

Gender Survived without Survived with
intubation intubation

Male 47 (66.2) 10 (14.1)

Female 22 (75.9) 4 (13.8)

Total 69 (100) 14 (100)

Death Total P value
14 (19.7) 71

3 (10.3) 29 P=0.587
17 (100) 100

Table 2: Distribution of age with outcome in three groups of patients studied.

Outcome (%)

Age (years) Survived without Survived with
intubation intubation

18-20 12 (92.3) 0(0)

21-30 43 (76.8) 10 (16.9)

31-40 10 (58.8) 2(11.8)

41-50 2 (66.7) 0(0)

51-60 2 (40) 1(20)

61-70 0 (0) 1(33.3)

Total 69 (100) 14 (100)

Mean + SD 27.35+8.27 33.86+12.34

Table 3: Distribution of outcome of patients studied.

Number of

Outcome i %
patients

Survived without

intubation 69 290

Survived with 14 14.0

intubation

Death 17 400

Total 100 100.0

Survival rate of the patients was also noted on the basis
of the pre-hospitalization period. There were 67 patients

Death Total P value
1(7.7) 13

6 (10.1) 59

5 (29.4) 17

1(33.3) 3 P<0.001**
2 (40) 5

2 (66.7) 3

17 (100) 100

38.00+14.56

that reached the hospital within 6 hours of poisoning, 22
reached within 7-12 hours and 11 reached after 11 hours.

These results including their survival rates are
summarized in Table 5.

Pseudo-cholinesterase levels were recorded in all the
patients to calculate PSS score. The survival rate of the
patients was calculated according to the pseudo-
cholinesterase level individually also. The results are
summarized in Table 6.

Table 4: Distribution of patients according to outcome and day of intubation.

Intubation status NO‘ o d_ays o Tot_al 00 (51 Patients survived Death
intubation patients
1-2 26 14 12
Intubated (days) 35 3 0 3
Not intubated Not applicable 71 69 2
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Table 5: Distribution of prehospitalization (hours) with outcome in three groups of patients studied.

Outcome (%)

Pre hospitalization

Survived without Survived with P value
(hours) intubation intubation e
<6 48 (71.6) 7 (10.4) 12 (17.9) 67
7-12 15 (68.1) 7 (31.8) 0 (0) 22
>12 6 (54.5) 0 (0) 5 (45.5) 11 P=0.595
Total 69 (100) 14 (100) 17 (100) 100
Mean + SD 6.14+4.60 6.57+3.32 7.47+6.50

Table 6: Distribution of pseudo cholinesterase with outcome in patients studied.

Outcome (%
Survived without

Pseudo cholinesterase

Survived with

intubation intubation et
<500 24 (60) 8 (20) 8 (20) 40
500-1000 14 (77.8) 3 (16.7) 1(5.5) 18
1000-5000 16 (64) 3(12) 6 (24) 25 P=0 118
>5000 15 (88.2) 0 (0) 2 (11.8) 17 '
Total 69 14 17 100
Mean + SE 2208.83+298.59 838.86+279.43 1711.41+524.88

Table 7: Distribution of poison severity score with outcome in patients studied.

Outcome (%0)

Grades Survived without Survived with P value
intubation (n=69) intubation (n=14) Bt (=7

Grade 1 45 (100) 0(0) 0 (0)

Grade 2 23 (88.5) 0 (0) 3 (11.5) <0 001**

Grade 3 1(4.3) 14 (60.9) 8 (34.8) '

Grade 4 0 (0) 0 (0) 6 (100)

Table 8: Distribution of GCS score with outcome in patients studied.

Outcome (%

GCS score Survived without Survived with Death P value
intubation (n=69) intubation (n=14)  (n=17)
At admission
<10 5 (20) 11 (44) 9 (36) 25
>10 64 (85.3) 34 8 (10.7) 75 <0.001
Mean + SD 12.92+1.44 7.85+1.51 8.76+2.81
After 24 hours
<10 0 (0) 11 (52.38) 10 (57.62) 21 (100)
>10 69 (87.34) 3(3.79) 7 (8.87) 79 (100) <0.001
Mean + SD 13.73+0.79 8.00+1.70 6.92+3.75
Outcomes of the patients was than calculated according DISCUSSION

to the PSS and GCS. In PSS, patients were classified in 4

grades where grade | represents the mild symptoms and
grade IV the most severe symptoms, by noting the
clinical features and comparing it with the standard PSS
score chart. It was recorded at the time of admission and
after 24 hours. The results including the outcome and the
need of intubation are discussed in Table 7. GCS was
also noted at the time of admission and after 24 hours.
Outcomes were calculated in terms of GCS>10 and
GCS<10. Results are discussed in Table 8.

The present study was conducted to assess the efficacy
of, mainly GCS, pseudocholinesterase levels at admission
and PSS, to predict severity and clinical outcome of OP
poisoning. The possible outcomes and risks at a different
exposure levels were predicted by evaluating clinical
effects, poisoning severity, severity of mental injury. OP
compounds are most common compounds among various
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compounds that have been consumed both intentionally
and accidently among South Indian population.®®

Out of 100 patients studied 69% survived without
intubation, 14% patients survived but required intubation
and prolonged ICU stay, 17% patients died. The
percentage of mortality was more in our study compared
to some of previous studies.?1%7

Mean age of the patients presenting to our emergency
department was 30.07+10.91 years. Majority of cases
presented were in age group of 21-30 years and least was
in age group of 61-70 years. This is corroborated by
many previous studies.>1% These results put a lot of
burden on the society as most of this population is young
and contributes lot to productivity of the country and
unfortunately this young patient population had no other
co-morbidities

Table 2 shows distribution of age with outcomes in three
groups of patients studied. By looking at Table 2, it
becomes clear that as age increases number of deaths
increases and number of patients needed intubation to
survive increases. Also mean age in patients who
survived without intubation is 27.35+8.27, mean age of
patients who survived but required intubation is
33.86+12.34 and mean age of patients who died was
38.00+£14.56. Hence association of age with outcome of
OP poisoning was significant (p<0.001). In our study it
was found that as age increases outcome of OP poisoning
are worse. In other studies association of age with
outcomes has not been described.”10-16

The gender distribution of the subject studied is shown in
Table 1. There is significant difference in the gender in
our patient population. 71% of the patients were males
and 29% were females. This corroborates with the
previous studies.2!1214 However, in the study conducted
by Akdur et al in turkey. 53.7% were females 26.3%
were males. 0

However, gender was not found to be associated
(p=0.587) with outcomes of OP poisoning. This
corroborates the findings of previous studies.?1%!

The average time lapse between exposure to the time of
admission at the emergency department (pre-
hospitalization period) is shown in Table 5. Mean
difference in time lapse was 6.43+4.80 hours and the
median were 5 hours. In study done by Banerjee et al 55
mean prehospitalization period was 4 hours. This is
higher than in other studies.!* There was no association
found between pre hospitalization period and outcome of
OP poisoning (p=0.595). Actually, as this duration
increases, poisoning severity is expected to rise. VVarious
factors can be held responsible for this as location and
transport measures. This time delay also can be due to the
fact that KIMS hospital is a tertiary care hospital and
patients are referred from a lower center where small
measures (e.g., stomach wash, first dose of atropine etc.)

are taken to control poisoning effects to some extent.
These procedures not only can delay the patient to
present to our center but also show some limitation to our
study where these measures are not recorded in the
peripheral centers and cannot be included, and its effects
cannot be explained in this study.

Table 6 shows distribution of pseudo choline esterase
levels with outcome of OP poisoning. There was no
statistical association (p=0.118) between pseudo choline
esterase levels and outcomes of OP poisoning. In studies
similar to ours, the relationship between acetyl
cholinesterase level and the severity of OP poisoning has
been examined, but there has been no common
conclusion. There are many studies supporting
relationship between serum pseudocholinesterase levels
and severity of OP poisoning and there are many studies
against it. Few studiesl have stated that measurement of
the acetyl cholinesterase level is useful in predicting the
prognosis in OP poisoning.t”® But the dominant view is
that there is no relationship. In a study conducted by
Aygun et al on patients with OP poisoning, acetyl
cholinesterase levels on admission were evaluated, and
low levels of serum acetyl cholinesterase were reported to
support the diagnosis of acute OP poisoning, but acetyl
cholinesterase levels were not related to clinical
severity.'® In the study conducted by Cherian et al on 21
patients with OP poisoning, no significant difference was
found in serum acetyl cholinesterase levels between the
group treated with pralidoxime and the group that
received placebo.? A study by Nouira et al also found no
correlation between levels of pseudo choline esterase and
severity or outcome of OP poisoning.?* In our study we
find no correlation between pseudo choline esterase
levels and outcome of OP poisoning, in fact mean pseudo
choline esterase levels in patients who died are more than
patients who survived with intubation.

Table 7 shows distribution of poison severity score with
outcome of OP poisoning. All the patients presenting
grade 1 poisoning survived without intubation. Out of all
patients grade 2 poisoning patients 88.5% survived
without intubation and 11.5% of patients died. In patients
with grade 3 poisoning 14.8% of patients survived
without intubation, 60.9% of patients survived with
intubation and 34.8% of patients died. Our study tried to
find out association of poison severity score within first
24 hours with outcome of OP poisoning. Poison severity
score is not prognostic but merely defines severity of OP
poisoning at a given time. Study by Casey et al supports
prospective use poison severity score in poisoning.??
Present study found significant association between
poison severity score within first 24 hours and outcome
of OP poisoning. (p<0.001). This corroborates findings of
previous studies by Sam, Davis and Akdur et al.?7° This
is one of the main findings of our study.

Table 8 show distribution of GCS at admission and after
24 hours with outcome in patients studied. For the
assessment of severity and mortality of OP poisoning
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patients in an emergency situation, the GCS score is the
best indicator (simple, less time consuming and
effective). In present study we found strong association
between GCS<10 both at admission (p<0.001) and after
24 hours (p=0.001) and outcome of OP poisoning.
GCS<10 denoted worse outcome. Although GCS score of
<8 is generally accepted as an indication for intubation,
there is no accepted criterion/standard.? In the present
study, intubation and ventilatory support was considered
only when the patient had respiratory failure (RF) and not
on the basis of GCS values. This finding has a lot of
significance as GCS is simple easy to use and can be used
in peripheral set ups where infrastructure is minimal.

CONCLUSION

The findings of this study highlight the usefulness of few
clinical indices like GCS, and poisoning severity scoring
systems for predicting severity which in turn can be used
to predict outcome of poisoning in patients especially
during triage. ldentification of severity at an early stage
followed by prompt treatment can prevent the late
respiratory and cardiac failures associated with OP
poisoning.

Our study did not find any association between
pseudocholinesterase levels at admission and severity of
OP poisoning.
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