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ABSTRACT

Background: World Health Organization has estimated that 3 million cases of pesticide
poisoning are registered every year. Southern states of India have high prevalence rate of
organophosphorus poisoning (OPP) due to many factors, including accidental, suicidal
or homicidal intentions. Various clinical and laboratory tests are used to assess severity of
the poisoning, but with conflicting results. This study aimed to correlate the serum
acetylcholinesterase levels with morbidity, ventilation need, ICU stay and the final
outcome of the ailment.

Methodology: This retrospective study was conducted in rural tertiary care of
Mabharashtra, India. The patients admitted from 1st January 2016 to 31st December 2016
with definitive diagnosis of OPP requiring mechanical ventilator support were included.
Parameters like age, sex, serum acetylcholinesterase levels, ventilator days, ICU stay days
and outcome were collected. Patients with unknown compound poisoning, referred from
other hospital or brought dead were excluded. The statistical analysis was done by using
Graph Pad software. Unpaired t test was used for parametric values. Pearson's correlation
test was used for correlating the values of serum cholinesterase levels with ventilator
hoursand ICU stay.

Results: Out of a total of 257 patients, 32 fulfilled inclusion criteria; 25 (78%) were males
of whom 10 (40%) patients died, and 7 (22%) were females of whom 2 (28.5%) could not
be saved. The male to female ratio was 3.6:1.The lowest and highest recorded serum
acetylcholinesterase level was 178 and 6358 U/L respectively. The average ventilator
hours were 66.56 + 44.73, age distribution was 43.28 + 16, average number of ICU stay
was found to be 10.4 + 19.68 days.

Conclusion: The prediction of morbidity or outcome, ICU stay and ventilator days cannot
be made based on the levels of serum acetylcholinesterase.
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INTRODUCTION

World Health Organization estimates that almost 3
million cases of pesticide poisoning are recorded every
year.! Southern states of India have high prevalence
rate of organophosphorus poisoning (OPP) due to
many factors.” Organophosphates are commercially
used as pesticides. These agents inhibit the
acetylcholinesterase enzyme leading to accumulation
of acetylcholine. The accumulated acetylcholine has
effects on both muscarinic and nicotinic receptors at
the synapses within the central and peripheral
nervous system.’ Morbidity and mortality of a patient
depends upon the concentration, type, amount
consumed and the promptness of initiation of the
treatment. The underdeveloped countries have higher
prevalence rate. Various treatment regimens have
been successfully tried, but the combined pralidoxime
and atropine treatment remains the cornerstone.*’
The causes of OPP are identified, among them self-
poisoning and accidental exposure are the commonest
in the developing countries like India. It is most
commonly seen in populations of low socioeconomic
status especially in rural areas where the main
occupation of the people is farming. The prevalence
rate is high in rural population as the above etiological
factors are commonly seen in rural agricultural belt.
The poor rural healthcare services and lack of good
referral practices increases the mortality rate among
these patients.

Along with the clinical presentation, scoring systems

and the laboratory assessment of serum
acetylcholinesterase enzyme are done during the
treatment. Various studies have shown conflicting
results while assessing the correlation of serum
acetylcholinesterase level with the severity of the
illness.

This retrospective study was conducted to assess
whether the level of acetylcholinesterase enzyme
could be used to predict the severity of the OPP, in
terms of number of days for which ventilation was
needed, ICU stay and the outcome. Any adverse events
noted during the course of treatment were noted.
Welch two tailed t test was used to compare the
acetylcholinesterase levels in those who survived and
those who expired.

METHODOLOGY

This retrospective study was conducted in rural
tertiary care hospital of Maharashtra, India. The
patients diagnosed as OPP and who required invasive
mechanical ventilation support were included in this
study. Inclusion criteria were; patients of both the

200

sexes, age more than 12 year, direct admission to our
hospital, and definitive diagnosis of OPP. The
exclusion criteria were; unknown poisoning, patients
who were brought dead, OPP patients who were not on
invasive ventilation, and patients on ventilator
referred from other hospital. From 1st January 2016 to
31st December 2016, a total of 257 patients admitted
with the history of consumption of poison were listed.
Out of these, 229 patients were diagnosed as having
OPPR out of which 32 required mechanical ventilation
therapy and were shortlisted and levels of serum
cholinesterase, total ventilator days, total ICU stay,
and outcome of those patients was noted. The
statistical analysis was done by using Graph Pad
software. Unpaired t test was used for parametric
values. Pearson's correlation test was used for
correlating the values of serum cholinesterase levels
with ventilator hoursand ICU stay.

RESULTS

A total of 1001 patients got admitted in medical ICU,
out of those 257 patients had history of consumption
of pesticides. Out of 257 patients 32 patients fulfilled
the inclusion criteria. The lowest and highest age
recorded were 19 and 80y respectively.

Out of 32 patients 25 (78%) were males of whom 10
(40%) patients died and 7 were female (22%) of whom 2
(28.5%) patients died. The male to female ratio was
3.6:1, suggesting prevalence is high among male
gender. The lowest and highest recorded serum
acetylcholinesterase level was 178 and 6358 U/L
respectively. The median age in our study was 43.28 +
16y. (Table 1). Pearson's correlation analysis revealed a
negative correlation between the serum cholinesterase
levels and number of ventilator days (r = -0.144, two
tailed pvalueis0.02) (Figure1).

Table 2 shows the comparison of age and serum
acetylcholinesterase levels between expired and
survived groups. The values of serum cholinesterase
levels were high (2247.05 % 2425.04) in patients who

Table 1: Demographic, laboratory and ICU parameters

Mean £SD, (%)
16 (50%)
15 (46.8%)
01(3.1%)
25 (78%)

7 (22%)
1782.40 + 2142.69
66.56 + 44.0
10.40+19.37
12 (37.5%)

Parameters

15- 45

46 -75

75- 105
Males
Females
Serum acetylcholinesterase (u/l)
Duration of ventilation (h)

ICU stay (days)

Mortality

Sex
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acetylcholinesterase levels and
ICU stay was observed in the
study (r = -0.156, two tailed p
value is 0.39) (Figure 2). Out of 32
patients tracheostomy was done
in 4 (12.5%) patients and only one
(3.1%) patient, developed
ventilator associated pneumonia.

VENTILATOR HOURS

DISCUSSION

. . Various forms of poisoning cases
are seen in tertiary care hospitals.
In rural parts of India, especially
in the agricultural belt, there has
been the highest prevalence of
poisoning cases. Among the
poisoning cases the pesticide
consumption is at the top. In our
rural area it is very common to
find the OPP poisoning cases due
to various reasons. Among these,
suicidal attempt is the
commonest cause. The main
reason for selecting these drugs
is; these are cheap, easily
available over the counter and
o T " used as a major pesticide during
gl et . * s ) « +  farming, so readily available at
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SERUM ACETYLCHOLINESTERASE LEVELS (111

Graph 1: Correlation of serum acetylcholinesterase levels with ventilator hours The incidence of OPP was
highest in patients aged less than

Table 2: Comparison of age, serum acetylcholinesterase levels, ICU sta 45 years (50%) this is in
: i , seru y i vels, Y, . LT
ventilator hours in expired and survived population. agreement with other studies.

, , Surprisingly, the near higher
Expired (mean £ SD) | Survived (mean % SD) incidence of OPP is seen in the

Age fyears) 47.16 £16.83 4095 £1544 0:29 age group between 46 to 75 years
Serum acetylcholinesterase (u/L) 2247.05 £ 2425.04 1008 +1316 17.0 (46.8%). The possible

ICU stay (Days) 1584319 865£7.3 03 explanation is, even at this age
p <0.05 is considered as significant agricu|tu re and pesticides are
easily accessible to them. Due to

didn't survive in comparison with patients who  yarjous emotional and social conflicts these people
survived (1008 + 1316). There is no statistical  makeasuicidal attempt.

significant difference seen between the groups.
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Graph 2: Correlation of serum cholinesterase levels with ICU stay
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] In the present retrospective study, the incidence of
Average ventilator hours were 66.56 + 44.73 and poisoning was higher in males when compared to
average number of ICU stay was 10.4 & 19.68 days.  females (ratio 3.6:1). Similar studies showed that the
The least and highest days of stay in ICU were 1and  mg|es outnumbered the females.*® The possible cause
116 respectively. Out of 32 patients 4 (12.5%) patients  f5r this may be a high incidence of alcohol
had to undergo tracheostomy. Out of 32 patients 12 consumption in rural areas among the male
(37.5%) patients died indicating the severity of OPP  nonlation. The financial burden of both the family
was high. A negative correlation between the serum and farming are taken care by the males and farming is
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the main or the only source for income. Any financial
loss during the farming or after harvesting may
become an emotional issue and results in attempts to
suicide.

Various risk assessment scales or tests have been
carried out among OPP with successful correlation.”*"
One author concluded that, serum creatinine
phosphokinase, erythrocyte cholinesterase level,
blood pH and total atropine consumed were correlated
with severity of poisoning.”* This retrospective
analysis revealed that the assessment of serum
acetylcholinesterase levels did not predict the
outcome of the OPP patient in terms of total ventilator
days or total number of ICU stay, which was contrary
toour findings.

The patients in survival group had a total ICU stay of
8.65 & 7.3 days vs. 15.8 = 31.9 days in the non-survival
or expired group (p value 0.34) indicating there was no
statistical significance between the two groups.

There was no statistical difference between the groups
regarding duration of the mechanical ventilation (p =
0.22).

The overall mortality has been estimated to be 10 to
20%, which depends upon the mode and quantity of
drug consumption, type of the compound and the
duration to initiate the treatment. In our study the
mortality was very high in ventilated patients, e.g.
37.5%. Our finding correlates with the findings of
similar study which showed the mortality among
ventilated patients to be 34.21%, indicating a high
mortality rate in patients with OPP requiring
mechanical ventilation.”

In our retrospective observational study, a total of 20
patients had serum acetylcholinesterase levels < 1200
U/L; Out of these 9 patients died. Serum
cholinesterase levels were high (2247.05 & 2425.04) in
patients who didn't survive in comparison to patient
who survived (1008 * 1316) (p = 17). This suggests
the cholinesterase enzyme levels don't predict the

mortality rate. Similar results are observed in a study
conducted by Aygun D et al.” The time of reaching the

hospital and initiation of the treatment after the
exposure to the OPP is a critical factor for the survival
rate which we couldn't study. On the contrary, low
serum acetylcholinesterase levels have been
implicated in failure to wean off a patient in a case
report.”

Studies have shown OPP occurs mainly due to
ingestion with suicidal intent.”** Improved medical
care, provision of antidotes, sensitizing or educating
the population who are vulnerable for OPP, restricting
the sales of insecticides may reduce the incidence of
OPP and case fatality.

LIMITATIONS

In this study, there were certain limitations; clinical
severity was not recorded at the time of admission,
time since exposure to initiate the treatment was not
well recorded as most of the time the patients were
brought to the hospital by the relatives who remained
unaware of the time of exposure. The study also had a
small sample size. A prospective, multicenter study
with large sample size is needed to support our
findings.

CONCLUSION

Based on our study results, serum acetylcholinesterase
level alone is not helpful in predicting the morbidity,
mortality, total ICU stay, ventilation need or the
outcome. Hence it cannot be used as a predictor of
morbidity or mortality among OPP patients requiring
invasive ventilation.
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