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ABSTRACT

Objective: Organophosphorus (OP) poisoning is a very common form of poisoning, especially in rural areas due to the use of OP poisons for 
agricultural purposes. There is high mortality and morbidity among patients with a history of consumption of this poison. This study aimed to find 
various biochemical test parameters among patients with OP poisoning admitted to a hospital in the state of West Bengal, India.

Methods: This was an observational and cross-sectional study and conducted from January 2020 to July 2021. During the study period, any patients 
admitted to general medicine with a history of OP poisoning were included in the study. Aseptically collected venous blood was collected on admission, 
12 h, 24 h, and 48 h of admission and immediately sent to the central laboratory for analysis in an automated analyzer.

Results: A total of 100 patients were analyzed. Among them, 80 patients were alive and 20 patients died. The majority of the patients were young 
adults (21–30 years [53%]). Among the patients, 64% were male, 91% were rural inhabitants, and 43% were a farmer by the profession. The level of 
hemoglobin was higher, total WBC count was lower, liver enzymes were lower, and urea and creatinine were lower among the patients who survived. 
However, the sodium, potassium, and calcium were not significantly different between dead and alive patients.

Conclusion: In the management of OP poisoning, the biochemical profile of blood may help identify the patients at risk, and appropriate management 
can be started accordingly. The biochemical profile also helps in the prognostication of OP poisoning.

Keywords: Farmers, Poisons, Organophosphorus, Biochemical, Liver enzymes.

INTRODUCTION

Due to the advancement of agricultural fields in developed as well 
as developing countries, pesticides are being used to control the 
damage to the crop. Although it is helping farmers for increasing 
their productivity, the environment is being suffered by the use of 
pesticides [1]. Organophosphorus (OP) is a group of pesticides that are 
commonly used for agricultural purposes. Hence, it is easily available 
in rural households where farming is the occupation of the majority of 
the inhabitant [2]. Hence, the poisoning by consumption of OP poisons 
is a common form of poisoning in India [3]. As the OP poisons inhibit 
the acetyl and butyrylcholinesterase, the symptoms of poisoning 
include both muscarinic and nicotinic types and are found as increased 
salivation, lacrimation, urination, defecation, weakness in the muscle, 
fasciculation, and deranged blood pressure [4].

In India, the majority of the population resides in the rural area. Hence, 
the overall incidence of OP poisoning is higher in rural India. About 
8040 patients with pesticide poisoning were admitted to the hospital in 
Southern India between 1997 and 2002. The death rate for all cases was 
22.6%. According to data from 2002, 96% of patients who intentionally 
poisoned themselves were under 30  years old, 57% of them were 
men [5]. According to estimates from the World Health Organization, 
there are 2 million suicide poisonings with OP pesticides and roughly 
1 million accidental poisonings per year [6]. The chemical toxicity of 
OP is influenced by several variables. The molecular structure, the 
point of Contact, its relationship to the body’s biotransformation 
and detoxification systems are the crucial ones. Through eating or 
inhalation, they enter the body and the chemical has a brief half-life in 
circulation, while it occasionally might last for several days [7].

The liver is where OP compounds undergo bioactivation and metabolism 
and they are primarily eliminated through the renal system. Hence, these 
two systems are affected to get rid of the poisonous effect on the body. 
Following OP poisoning, the profile of hepatic transaminases, antioxidant 
enzymes, and trace elements is significantly impacted. After an acute OP 
poisoning, the human liver exhibits centrilobular necrosis, congestion, 
fatty alterations, and sinusoidal dilatation as histological findings [8,9]. 
Hence, liver and kidney functions may be deranged in OP poisoning cases.

With this background, we aimed to observe the level of biochemical 
parameters in patients admitted with OP poisoning in our teaching 
hospital and track the changes in 48 h period to find if the parameters 
are related to the prognosis of the patients.

METHODS

Ethics
This study was approved by the Institutional Ethics Committee of 
Midnapore Medical College and Hospital, Paschim Medinipur, West 
Bengal, India. The informed consent for participation in this study 
was obtained from the patients where possible but obtained from the 
patient’s legal representative in all the cases. We have conducted this 
study by maintaining the highest ethical standard as suggested by the 
WMA Declaration of Helsinki, updated in 2013.

Study type and setting
This was a hospital-based, observational, and cross-sectional study 
where we recruited patients admitted with OP poisoning in the 
inpatient department of general medicine, in the tertiary care hospital. 
The study period was from January 2020 to July 2021.
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Research participants
We aimed to collect data from 100  patients for scalable sample size 
in the study period. All patients with OP poisoning aged between 13 
and 65 years and patients who have been exposed to OP poison in the 
last l2-h period were included in the study. However, patients who 
consumed multiple poisons, had taken alcohol with OP compound, 
are pregnant or lactation, or had pre-existing cardiac, renal, or other 
comorbidity were excluded from the study.

Data collection
We collected the demographics of the patients from the bed head 
tickets and interviewed the patients’ relatives who brought them to the 
hospital. A  detailed history of health was obtained from the patients 
when the patients were alert, conscious, and cooperative. If the data 
could not be collected from patients, the same was collected from 
the patients’ relatives. Venous blood was collected aseptically from 
the antecubital vein in a commercial vacutainer and immediately 
transferred to the laboratory for testing. The blood was collected on 
admission, 12 h, 24 h, and 48 h of admission.

Statistical analysis
We used both descriptive and inferential statistics for analyzing 
the data. We used Microsoft Excel 2010 (Microsoft Inc, USA) and 
GraphPad Prism 6.1 (GraphPad Software, USA) for data analysis. 
P<0.05 was fixed to consider the statistical significance. The blood 
test parameters on admission, after 12  h, after 24  h, and after 48  h 
were tested between alive and dead statistically by Mann–Whitney 
U-test (non-parametric test).

RESULTS

A total of 100 patients were analyzed and among them, 64% were male. 
The age, sex, and other demographics-wise patient characteristics 
are shown in Table  1. Among the patients, 80 survived and 20 
patients died. The majority of the patients were in the age group of 
21–30 years (53%).

The pattern of changes in hemoglobin, total WBC count, capillary blood 
glucose level, sodium, potassium, and calcium in 48 h in dead or alive 
patients is shown in Table 2. The level of hemoglobin was higher and 
the total WBC count was lower among the patients who survived. There 
were no such changes observed in sodium, potassium, or calcium level.

The liver enzymes on admission, after 12 h, after 24 h, and after 48 h are 
shown in Table 3. There was a lower level of liver enzymes in patients 
who survived.

The urea and creatinine level changes over time in dead and alive 
patients are shown in Table  4. The level of urea and creatinine was 
lower among the patients who survived.

DISCUSSION

To find the hematological and biochemical parameters in patients 
admitted with OP poisoning, we found several important aspects 
which would add to the existing literature on OP poisoning. We found 
that more than 50% of patients were in the age group of 21–30 years 
followed by the 31–40  years group (27%). This is supportive of the 
finding by Harika et al. who reported that the young population is 
presenting with OP poisoning in Andhra  Pradesh [10]. Furthermore, 
we found that OP poisoning was more common in males. This finding 
is similar to the study conducted by Divekar et al. [11]. In our study, 
among the patients, 90% were rural inhabitants. The underlying reason 
for this finding may be due to the geographical location of the hospital 
where we conducted this study. The majority of the patients were a 
farmer in the profession who has easy access to the poisons due to their 
usage for agricultural needs. Farmers are already exposed to OP due to 
accidental or improper handling during use [12,13].

When we analyzed the blood test parameters, we found that patients 
dying due to OP poisoning had a lower level of hemoglobin, higher 
leukocyte count, and higher capillary blood glucose. In OP poisoning, 
the cells suffer from oxidative stress although there is an exaggerated 
antioxidant defense mechanism. The production of free radicals is too 
high that cannot be handled by the increased antioxidant mechanism. 
The decreased level of hemoglobin may be due to less production or 
binding of OP on iron which makes iron unavailable to hemoglobin 
synthesis. The higher increment of WBC count may be due to the 

Table 1: Demographic details of the patients

Variable Category N
Age (years) ≤20 2

21–30 53
31–40 27
41–50 15
51–60 3

Sex Male 64
Female 36

Residence Rural 90
Urban 10

Marital status Married 64
Unmarried 36

Occupation Farmer 43
Housewife 20
Other 12
Student 25

The total patient was 100, hence, the number is indicating the percentage

Table 2: Blood test parameters among the patients on admission, 12 h, 24 h, and 48 h of admission expressed in mean and 
standard deviation

Variable 0 h 12 h 24 h 48 h

Alive Dead Alive Dead Alive Dead Alive Dead
Hemoglobin 
(g/dL)

13.23±0.71 10.96±0.61 12.77±1.05 10.26±0.66 12.82±1.16 9.76±0.52 13.09±0.92 9.49±0.31
<0.0001* <0.0001* <0.0001* <0.0001*

Total WBC 
count (/µL)

8215±1775.58 8255±2451.95 8100±1937.56 9245±2499.78 7867.5±1841.42 9460±2783.49 8145±1665.88 10040±2948.76
0.93 0.03* 0.003* 0.0002*

Capillary 
blood glucose 
(mg/dL)

135.29±19.94 161.65±41.37 134.03±14.89 235.1±30.05 134.34±19.02 258.45±35.65 135.89±20.34 258.45±35.65
0.0001* <0.0001* <0.0001* <0.0001*

Sodium 
(mEq/L)

131.68±7.42 129.15±7.58 129.15±7.58 127.8±7.82 132.35±7.22 129.55±5.9 132.86±6.49 128.65±8.34
0.18 0.003* 0.11 0.02*

Potassium 
(mmol/L)

3.54±0.71 3.65±0.74 3.52±0.71 3.42±0.75 3.54±0.7 3.5±0.78 3.52±0.72 3.17±0.8
0.53 0.59 0.79 0.06

Calcium  
(mg/dL)

4.78±0.2 4.83±0.18 4.81±0.19 4.82±0.19 4.8±0.2 4.81±0.16 4.8±0.19 4.86±0.19
0.33 0.79 0.89 0.26

*Statistically significant p-value of Mann–Whitney U-test. WBC: White blood cell
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activation of the immune defense mechanism. Patients with chances 
of mortality would have cellular damage higher than those with less 
chance of mortality [14].

The liver enzymes were higher among the patients who died due to 
OP poisoning. The level gradually increased after admission. This 
may be because the liver is the primary organ for metabolizing many 
substances, including poisons, chemicals, and medications, which the 
body finally excretes [15]. A  study by Senarathne et al. showed that 
the liver markers may indicate the severity of OP poisoning. They 
found a positive association between liver transaminases and the 
length of hospital stays [16]. Apoptosis, mitochondrial and microsomal 
metabolism, oxidative stress, disruptions in the antioxidant defense 
system, and other important biological processes have all been 
linked to hepatotoxicity. The majority of research demonstrates that 
antioxidants can lessen oxidative stress and the resulting alterations in 
liver function [17].

The kidney function test was also found to be deranged more in 
patients who died due to OP poisoning when compared to those 
who survived. We used two important parameters – serum urea and 
creatinine for quantifying kidney functions. Acute kidney injury has 
been reported by Zafar et al. [18]. The reason for this may be due to a 
higher burden on the kidney in the excretion of poisonous substances 
from the body. However, the exact mechanism is yet to be explored in 
the future [19].

Novelty and limitation of the study
The finding of this study would add to the current demographics and 
biochemical profiling of OP poisoning patients. This would enrich the 
current literature. However, this study has some limitations. This study 
was a single-center and small-scale study conducted in the eastern 
part of India. Moreover, we used a convenience sample with inclusion 
and exclusion criteria. All hospital-based study has this limitation. As 
convenience sampling is not suitable for conclusions for the population, 
this study’s results lack generalizability. Hence, readers are suggested 
to interpret the study results with caution.

CONCLUSION

From the finding of this study, we conclude that in the management 
of OP poisoning, the hematological and biochemical profile is of great 
importance for the recovery of the patients. The most important 
parameters are hemoglobin level, total WBC count, liver enzymes, and 
urea and creatinine. Early detection of these parameters would help 
the physicians to detect the prognosis and helps to identify the patients 
at risk. Accordingly, the doctors can plan appropriate management. 
However, as this was a single-center study with a small sample size, 
further multicenter large-scale research on this topic would provide a 
more generalizable result.

AUTHOR CONTRIBUTIONS

Utsab Roy: Conceptualization, literature searching, investigation, data 
collection, formal analysis; Biplab Kumar Gayen: Investigation, validation, 
manuscript reviewing and editing; Jugal Kishore Kar: Supervision, 
investigation, validation, manuscript reviewing; Aparup Dhua: Literature 
searching, coordination, manuscript writing, reviewing and editing; 
Umakanta Mahapatra: Validation, manuscript reviewing and editing; and 
Manas Patra: Data analysis, manuscript writing and reviewing.

CONFLICTS OF INTEREST

There is no conflicts of interest.

AUTHORS’ FUNDING

Nil.

REFERENCES

1.	 Aktar MW, Sengupta D, Chowdhury A. Impact of pesticides use in 
agriculture: Their benefits and hazards. Interdiscip Toxicol 2009; 
2:1-12. doi: 10.2478/v10102-009-0001-7, PMID 21217838

2.	 Priyadharshini UK, Latha R, Kavitha U, Nirmala N. Effects of 
organophosphorus pesticides on cardiorespiratory parameters among 
the farmers. J  Clin Diagn Res 2017;11:CC01-4. doi: 10.7860/
JCDR/2017/26724.10590, PMID 29207697

Table 4: Kidney function test parameters among the patients on admission, 12 h, 24 h, and 48 h of admission expressed in mean and 
standard deviation

Variable 0 h 12 h 24 h 48 h

Alive Dead Alive Dead Alive Dead Alive Dead
Urea (mmol/L) 15.18±2.93 29.1±5 15.13±3.11 27.7±5.1 15.33±3.94 28±4.92 15.33±3.63 27.8±4.96

<0.0001* <0.0001* <0.0001* <0.0001*
Creatinine  
(mg/dL)

0.86±0.21 1.15±0.46 0.85±0.18 1.77±0.4 0.87±0.19 1.99±0.18 0.91±0.31 2.04±0.19
<0.0001* <0.0001* <0.0001* <0.0001*

*Statistically significant p-value of Mann–Whitney U‑test

Table 3: Liver function test parameters among the patients on admission, 12 h, 24 h, and 48 h of admission expressed in mean and 
standard deviation

Variable 0 h 12 h 24 h 48 h

Alive Dead Alive Dead Alive Dead Alive Dead
SGOT (u/L) 33.41±9.27 93.3±16.4 32.4±11.0 102.8±24.84 32.41±9.5 108.1±21.11 33.18±10.2 121.7±24.23

<0.0001* <0.0001* <0.0001* <0.0001*
SGPT (u/L) 33.7±9.29 95.3±16.74 32.9±12.43 105.45±25.11 33.09±12.23 116.7±32.79 32.88±10.16 117.75±28.71

<0.0001* <0.0001* <0.0001* <0.0001*
ALP (u/L) 69.73±16.55 132.3±7.64 71.33±16.4 153.5±45.67 71.58±16.13 198.95±57.9 70.51±17.13 229.65±55.9

<0.0001* <0.0001* <0.0001* <0.0001*
Amylase (u/L) 68.94±13.78 128.9±7.63 68.84±15.85 129.85±6.42 69.45±14.25 130.65±6.1 69.83±13.67 128.45±6.79

<0.0001* <0.0001* <0.0001* <0.0001*
Lipase (u/L) 66.51±14.1 129.45±5.94 69.46±15.98 130.65±4.84 69.1±13.79 128.15±7.16 70.68±13.67 129.2±6.08

<0.0001* <0.0001* <0.0001* <0.0001*
*Statistically significant p-value of Mann–Whitney U‑test. SGOT: Serum glutamic‑oxaloacetic transaminase, SGPT: Serum glutamic pyruvic transaminase, ALP: Alkaline 
phosphatase, u/L: international unit per liter



59

Asian J Pharm Clin Res, Vol 16, Issue 8, 2023, 56-59
	 Roy et al.

3.	 Karunarathne A, Bhalla A, Sethi A, Perera U, Eddleston M. Importance 
of pesticides for lethal poisoning in India during 1999 to 2018: 
A systematic review. BMC Public Health 2021;21:1441. doi: 10.1186/
s12889-021-11156-2, PMID 34294076

4.	 Colović MB, Krstić DZ, Lazarević-Pašti TD, Bondžić AM, 
Vasić VM. Acetylcholinesterase inhibitors: Pharmacology 
and toxicology. Curr Neuropharmacol 2013;11:315-35. 
doi: 10.2174/1570159X11311030006, PMID 24179466.

5.	 Rao CH, Venkateswarlu V, Surender T, Eddleston M, Buckley NA. 
Pesticide poisoning in south India: Opportunities for prevention and 
improved medical management. Trop Med Int Health 2005;10:581-8. 
doi: 10.1111/j.1365-3156.2005.01412.x, PMID 15941422

6.	 Syed S, Gurcoo SA, Farooqui AK, Nisa W, Sofi K, Wani TM. Is the 
World Health Organization-recommended dose of pralidoxime effective 
in the treatment of organophosphorus poisoning? A randomized, double-
blinded and placebo-controlled trial. Saudi J Anaesth 2015;9:49-54. 
doi: 10.4103/1658-354X.146306, PMID 25558199

7.	 Alejo-González K, Hanson-Viana E, Vazquez-Duhalt R. Enzymatic 
detoxification of organophosphorus pesticides and related 
toxicants. J  Pestic Sci 2018;43:1-9. doi: 10.1584/jpestics.D17-078, 
PMID 30363124

8.	 Selmi S, Rtibi K, Grami D, Sebai H, Marzouki L. Malathion, an 
organophosphate insecticide, provokes metabolic, histopathologic 
and molecular disorders in liver and kidney in prepubertal male 
mice. Toxicol Rep 2018;5:189-95. doi: 10.1016/j.toxrep.2017.12.021, 
PMID 29854588

9.	 Ellison CA, Tian Y, Knaak JB, Kostyniak PJ, Olson JR. Human hepatic 
cytochrome P450-specific metabolism of the organophosphorus 
pesticides methyl parathion and diazinon. Drug Metab Dispos 
2012;40:1-5. doi: 10.1124/dmd.111.042572, PMID 21969518

10.	 Harika D, Rao BB, Gorijala A. Profile of organophosphate poising 
cases, clinical outcome and factors associated with outcome among 
them in a tertiary care teaching hospital. Int J Res Med Sci 2018;6:1252-
7. doi: 10.18203/2320-6012.ijrms20181277

11.	 Divekar S, Bhelkar SM, Hiwarkar P, Masare M. Clinical profile of 
patients presenting with inhalational organophosphorus poisoning 
in central India: A  retrospective study. Int J Community Med Public 
Health 2020;7:3047-51. doi: 10.18203/2394-6040.ijcmph20203377

12.	 Perwitasari DA, Prasasti D, Supadmi W, Jaikishin SA, Wiraagni 
IA. Impact of organophosphate exposure on farmers’ health in 
Kulon Progo, Yogyakarta: perspectives of physical, emotional and 
social health. SAGE Open Med 2017;5:2050312117719092. doi: 
10.1177/2050312117719092, PMID 28839934

13.	 Banerjee I, Tripathi S, Roy AS. Clinico-epidemiological characteristics 
of patients presenting with organophosphorus poisoning. N Am J Med 
Sci 2012;4:147-50. doi: 10.4103/1947-2714.93884, PMID 22454830

14.	 Hundekari IA, Suryakar AN, Rathi DB. Acute organo-phosphorus 
pesticide poisoning in North Karnataka, India: Oxidative damage, 
haemoglobin level and total leukocyte. Afr Health Sci 2013;13:129-36. 
doi: 10.4314/ahs.v13i1.18, PMID 23658579

15.	 Risal P, Lama S, Thapa S, Bhatta R, Karki RK. Cholinesterase and liver 
enzymes in patients with organophosphate poisoning. J Nobel Med Coll 
2019;8:33-7. doi: 10.3126/jonmc.v8i1.24474

16.	 Senarathne R, Hettiaratchi U, Athiththan L, Peiris H, Sarathchandra C, 
Senanayake H, et al. Selected liver markers in predicting the severity 
of organophosphate and carbamate poisoning. J Environ Public Health 
2022;2022:7826396. doi: 10.1155/2022/7826396, PMID 35755887

17.	 Karami-Mohajeri S, Ahmadipour A, Rahimi HR, Abdollahi M. Adverse 
effects of organophosphorus pesticides on the liver: A brief summary 
of four decades of research. Arh Hig Rada Toksikol 2017;68:261-75. 
doi: 10.1515/aiht-2017-68-2989, PMID 29337682

18.	 Zafar R, Munawar K, Nasrullah A, Haq S, Ghazanfar H, Sheikh AB, et al. 
Acute renal failure due to organophosphate poisoning: A  case report. 
Cureus 2017;9:e1523. doi: 10.7759/cureus.1523, PMID 28959515

19.	 Lee FY, Chen WK, Lin CL, Lai CY, Wu YS, Lin IC, et al. 
Organophosphate poisoning and subsequent acute kidney injury 
risk: A  nationwide population-based cohort study. Med (Baltimore) 
2015;94:e2107. doi: 10.1097/MD.0000000000002107, PMID 26632728


