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Study of emergency laboratory parameters in acute oraganophosphorus poisoning
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Abstract

Introduction: Organophosphorus poisoning (OPP) is one of the common medical emergencies among rural population in India
due to suicide attempts. The purpose of this study was to investigate the relationship between the initial emergency laboratory
parameters (electrolytes, liver function test, random blood glucose (RBS), renal function test, Hb, RBC and WBC) and severity
of organophosphate poisoning based on Bardin’s Classification and type of OP compound consumed in patients admitted to
emergency department with OPP.

Materials and Methods: A retrospective observational study was done in OPP patients admitted to emergency medicine
department. Based on Bardin’s classification all OPP cases were classified into 3 Grades of severity of poisoning.l
Hematological and biochemical parameters were compared based on this severity of poisoning.

Results: With random sampling of 45 patients, 19 male and 26 female patients aged between 25-35 years, admitted with OPP
were included in the study. The severity of poisoning was worst in females. The pseudocholinesterase, potassium and creatinine
levels were significantly low in patients of grade 3 than grade 1 and grade 2 (p <0.05, 0.05 and 0.02 respectively) poisoning.
Liver enzymes (AST, ALT and ALP) were elevated in Grade 3 poisoning patients much higher than Grade 1 and Grade 2 (p
value 0.004, 0.002 and 0.06 respectively). Hyperglycemia was significantly observed in Grade 3 poisoning patients at the time of
admission. (p value 0.03). There was significant hypokalemia (0.02), low RBC counts (0.02) and pseudocholinesterase levels (p
value 0.01) in patients who had consumed chlorpyriphos and phorate.

Conclusion: Emergency laboratory parameters in acute oraganophosphorus poisoning reflect the need for basic diagnostic
facility in rural area. Laboratory parameters can also serve as possible predictive markers for severe outcomes and prognosis in
OP poisoning. The knowledge of type of OP compound consumed can predict the severity of OP intoxication and need for

emergency intervention.
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Introduction

Organophosphorus (OP) compounds are employed
for pest control worldwide. In developing countries like
India due to rampant use of pesticides, short term
organophosphorus poisoning (OPP) is one of the
common medical emergencies and is not only a leading
cause of mortality but also increases the morbidity in
recovered patients. They represent an important source
of suicidal poisoning among rural population in India in
present days because of its easy accessibility and
availability.

OP compounds are lipophilic in nature therefore
they are quickly absorbed through the respiratory
system, skin and gastrointestinal tract mucosa.
Phosphate radicals of OP compounds bind to
cholinesterase active sites by covalent binding. This
binding makes them inert resulting in overstimulation
of muscarinic and nicotinic receptors at the synaptic
junctions within the central and peripheral nervous
system.1® This produces an array of symptoms like
miosis, bradycardia, increased gastrointestinal motility,
emesis, sweating, tachypnoea, salivation, lacrimation,
altered sensorium, fasciculation, bronchospasm, blurred
vision, urination and defecation. If unattended it leads

to complications that include acidosis, respiratory
paralysis, acute renal failure, seizures, arrhythmia,
aspiration etc and finally death due to combination of
these complications.>?8

In addition to increased cholinergic manifestation,
biochemical alterations like hypokalemia,
hyperglycemia, and acute renal failure, transient
elevation of liver enzymes, abnormal arterial blood gas
analysis, and dearranged calcium and phosphorus
parameters occur in OP poisoning.

OPP induces oxidative stress leading to pancreatic
damage thereby exhibiting glucose intolerance. Apart
from oxidative stress, glucocorticoid receptor activation
and  adrenergic  receptor  activation  causes
hyperglycemia via induction of liver gluconeogenesis.®

OPP causes adverse effects on tissues thereby
causing acute organ failure. Transient renal injury is
caused by direct action of the organophosphate, causing
tubular cell necrosis or secondary mechanism that
follows the cholinergic crisis, leading to hypovolemic
shock and rhabdomyolysis.*

Bardin’s classification for OPP is convenient to be
used for early assessment of OPP and grading may
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facilitate to recognize seriously poisoned patients for
early emergency care.®

Moreover, laboratory confirmation of the diagnosis
may be necessary in order to provide optimal patient
care. Emergency laboratory tests may give information
about first acute organ damage and the degree of
poisoning in patients with acute OPP.

The purpose of this study was to investigate the
relationships between the initial emergency laboratory
parameters (electrolytes, liver function test, random
blood glucose (RBS), renal function test, Hb, RBC and
WBC) and severity of organophosphate poisoning
based on Bardins Classification and type of OP
compound consumed in patients admitted to emergency
medicine department with OPP.

Materials and Methods

A retrospective observational study was done in
collaboration with emergency medicine department at
PES Institute of Medical Sciences and research,
Kuppam, Andhra Pradesh. Approval from Institutional
Research Committee (IRC) & Institutional Human
Ethics Committee (IHEC) was obtained. Patients with
organophosphate poisoning admitted to emergency care
room from Jan 2014 to Dec 2014 were included in the
study.

All poisoning cases (unique hospital identification
(UHID) numbers) which were recorded in the
emergency medicine department were noted. All OPP
cases of both genders aged >18 yrs were included in the
study and the data related to hematological and
biochemical parameters were collected from the
Medical records department. Patients other than OPP
and known diabetic mellitus were excluded from the
study.

Based on Bardin’s Classification all OPP cases
were classified into 3 Grades of severity of poisoning
(0, 1, 2, and 3). Hematological and biochemical
parameters were compared based on this severity of
poisoning.

Bardin’s Classification: The degree of organophosphate
intoxication.®

Grade 0: No clinical manifestations

Grade 1: Hypersecretion, fasciculation, consciousness

Table 1: Demographic parameters

Grade 2: Grade 1 + hypotension, unconsciousness
Grade 3: Grade 2 + stupor, abnormal chest x-ray, pO2<
10 mmHg

Serum sample was used to analyze biochemical
parameters like LFT (Total Bilirubin, Total protein,
albumin, Globulin, AST, ALT and ALP) and RFT
(Urea, Creatinine), pseudocholinesterse,  Serum
Electrolytes (Sodium, Potassium and Chloride). Sodium
fluoride and sodium EDTA sample was used for RBS
and potassium EDTA sample was used for
hematological parameters like Hb, WBC, and RBC.

All biochemical investigations were analyzed in

Vitros 250 auto analyzer and hematological parameters
were analyzed in ABX Micro 60 and Sixmax 1000i
autoanalyzer.
Statistical Methods: Results are presented as
Mean£SD. Analysis of variance (ANOVA) was used
for the comparison of the three groups. Pearson’s
correlation coefficient was used for the correlation.
Statistical analysis was performed using the statistical
package of social sciences (SPSS-15). P values of
<0.05 were considered as statistically significant.

Results

With random allocation 105 poisoning cases were
selected for inclusion in the study. Due to unavailability
of information or cocktail poisoning few cases were
excluded. The exact type of the OP compound
consumed was known only in 45 patients and they were
included in the study. Among 45 patients, 19 were
males and 26 were female patients and all were aged
between 25-35 years. The severity of poisoning was
worse in females than in males; with 13 out of 26
female patients were admitted in critical conditions. 18
patients were placed in Grade 1, 7 patients in Grade 2
and 20 patients in grade 3. There were no patients in
Grade 0. All patients consumed the OP poison orally
and mode of poisoning was suicidal. (Table 1).

The common reasons for suicide in these patients
were mainly due to financial issues and domestic
violence. All patients belonged to low socioeconomic
status and were found to be from rural background.

Characteristic Grade 1 Grade 2 Grade 3 Total
Age 26.83+12.62 35.54+13.42 30.53+10.11
Male 10 2 7 19
Female 8 5 13 26
Mode of poisoning Oral Oral Oral
Suicidal Suicidal Suicidal
Total 18 7 20 45

The average serum pseudocholinesterase levels in
patients of grade 3 were revealed to be (200%0.00)
IU/L, which was significantly lower than grade 2 and
grade 1 (p <0.05).Likewise potassium also was

significantly low in grade 3 severity of poisoning than
in Grade 1 and 2 (p value 0.02).

Liver enzymes (AST, ALT and ALP) were
significantly elevated in Grade 3 poisoning patients
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much higher than Grade 1 and Grade 2 (p value 0.004, Serum Creatinine levels (1.04+0.38) mg/dl were
0.002 and 0.06 respectively) reflecting organ damage  significantly elevated in grade 3 (p value 0.05) than

due to toxicity of poisoning.

grade 2 and grade 1(Table 2)
Other biochemical changes were not significantly
altered in different grades of severity.

Table 2: Emergency Laboratory parameters on the day of admission

Parameter Grade 1 Grade 2 Grade 3 P value
Pseudocholinesterase 7416.25+1253.99 3496.15+2020.82 200+0.00 0.00
WBC 11.25+3.62 11.23+3.16 13.63+6.06 0.26
RBC 4.83+1.11 4.54+0.77 4.37+1.01 0.44
Hb 13.75+2.49 13.00+2.64 12.74+3.28 0.63
Sodium 140.1744.01 139.314+4.90 140.74+4.89 0.70
Potassium 3.92+0.51 3.85+0.376 3.47£0.513 0.026
Chloride 103.33+4.6 96.08+25.81 104.68+3.87 0.24
Total Bilirubin 0.92+0.79 0.46+0.51 0.68+0.47 0.16
Total Protein 7.42+0.51 7.08+0.64 7.47+1.073 3.99
Albumin 4.33+0.49 4.15+0.55 4.05+0.78 0.50
Globulin 3.25+0.62 3.08+0.27 3.42+0.50 0.15
AST 23.25+7.08 25.85+6.73 37.95+17.25 0.004
ALT 28.42+7.68 26.62+8.76 41.68+16.36 0.002
ALP 91.33+21.41 78.46+31.65 130.68+92.49 0.068
Urea 20.9245.9 22.31+£8.52 24.47+11.1 0.566
Creatinine 0.70+0.17 0.94+0.42 1.04+0.38 0.05
WBC: White blood cell; RBC: Red blood cell Hb: hemoglobin; AST: Aspartate transaminase; ALT: Alanine
transaminase; ALP: Alkaline phosphatase

Hyperglycemia was significantly observed in time of discharge the RBS values increased. The RBS
Grade 3 poisoning patients with high RBS levels at the values were constantly on the higher side in grade 3 at
time of admission (p value 0.03). It was found to be all intervals when compared with Grade 1 and Grade 2
decreased at 6hrs and 10hrs of admission but at the poisoning patients. (Table 3)

Table 3: Comparison of RBS values from time of admission to time of discharge in severity of OP poisoning

Parameter Grade 1 Grade 2 Grade 3 P value
RBS (mg/dl) at the time of | 103.92+20.54 112.14+28.5 139.11+31.14 0.03
admission

RBS (mg/dl) 108.15+15.22 | 113.43+16.49 111.72422 52 0.93
6 hrs after admission

RBS(mg/dl) 100.23+13.29 | 118.57+22.14 119.11+31.79 0.12
10 hrs after admission

RBS (mg/dl) 97.85+14.34 140.14+34.85 139.17+21.7 0.01
Time of discharge

RBS: Random blood sugar; hrs: hours

There was significant Hypokalemia (p value 0.02)  the pseudocholinesterase levels (p value 0.01) were
and RBC counts were low (p value 0.02) in patients lower than in patients who have consumed phorate.
who have consumed chlorpyriphos OP compound but (Table 4)

Table 4: Comparison of parameters with different OP compounds

Parameter Chlorpyriphos Triphos Cypermethrine Phorate p values
Potassium 3.1740.408 4.0040.00 3.7343.75 3.75+0.44 0.02
Chloride 86.33+37.17 103+4.20 105.27+3.63 104+3.56 0.04
Pseudocholinesterase | 2949.33+337 | 7331.83+192 | 3733.45+3516 | 1539+2168 0.01
RBC 4.1741.32 5.67+1.21 4.45+0.82 4.4040.68 0.02
RBC: Red blood cell
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There was a significant positive correlation
between pseudocholinesterase and potassium with r:
0.334 (p value 0.027) whereas negative correlation

between pseudocholinesterase and AST and ALT with
r: -0.402 (p value 0.07) and r: -0.359 (p: 0.017)
respectively. (Graph 1,2,3)

Graph 1: Correlation between pseudocholinesterase and potassium with r: 0.334 p value: 0.027
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Graph 2: Correlation between pseudocholinesterase and AST with r: -0.402 p value: 0.07
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Graph 3: Correlation between pseudocholinesterse and ALT with r: -0.359 p value: 0.017
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Discussion

OP poisoning is one of the common medical
emergencies in developing countries especially among
rural population because of its cheap cost and easy
availability. According to WHO one million serious
unintentional poisoning occur each year and an
additional two million people are hospitalized for
suicidal attempts.” In our study all patients consumed
the OP poison orally and mode of poisoning was
suicidal. (Table 1). As all patients belonged to low
socioeconomic status and were from rural background,
the common reasons for suicide in these patients were
mainly due to financial issues and domestic violence
OP compounds apart from inhibiting
acetylcholinesterase it also affects the liver, kidney,
pancreas and other organfunctions. In our study there
was a progressive rise in serum creatinine from Group 1
to Group 3 (Table 2). Various studies'® have also
indicated biochemical derangements due to renal injury
the results of Fen You Lee et al*® indicate that patients
with OP poisoning have a higher overall incidence and
risk of developing acute kidney injury. Elevation in
liver enzymes alsooccurs following acute OP
poisoning.t>! Experimentally previous studies,®213
have demonstrated abnormal liver function tests,
hepatic necrosis, and fatty changes in OP poisoning
patients. The biochemical basis for both liver and renal
damage is, OP compounds causes oxidative stress and
insufficient elimination of free radicals. Free radical
injury causes lipid peroxidation (LPQO) there by leading
to membrane lipid degradation, deterioration of cell
integrity and cytotoxic effects.#1°

In our study, the RBS levels (Table 3) showed a
rising trend from gradel to grade 3 at the time of
admission. Previous studies have concluded that acute
pancreatitis may develop following oral ingestion of
several organophosphates. Constant elevation of

counter regulatory hormones reduces the person’s
sensitivity to insulin leading to increased blood sugar
level 1316

There was significant hypokalemia in patients with
low pseudocholinesterase level which was similar to
Prasad et al study.l” Hypokalemia was detected due to
renal tubular acidosis*® which may aggravate muscle
weakness leading to fasciculation and finally
respiratory paralysis. (Table 2)

Pseudocholinesterase values were significantly
suppressed in Grade 3 patients in comparison to Grade
1 and 2 patients and were similar to results observed in
various studies.»>° Recent reports?® have implied that
the degree of plasma cholinesterase inhibition is
considerably different in patients consuming different
OP compounds. In our study it has been shown that
pseudocholinesterase and RBC values were low in
patients who have consumed chlorpyriphos and phorate
(p value 0.01 and 0.02 respectively).

Conclusion

Emergency laboratory parameters in acute
oraganophosphorus poisoning among rural population
reflect the need for basic diagnostic facility thereby
initiating early treatment to prevent further
complications. Laboratory parameters like serum
pseudocholinesterase level, renal function tests and
liver enzymes concentration can be included in
classifying the severity of the poisoning. Inclusion of
these biochemical parameters will provide easy and
early insight to the conditions of different organs
helping accurate clinical judgement and thereby
preventing long term complications and morbidity in
recovered patients. The knowledge of type of OP
compound consumed can predict the severity of OP
intoxication and need for emergency intervention
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