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ABSTRACT

Introduction: Organophosphates are potent cholinesterase inhibitors that when ingested in excessive 
amounts can be fatal. Organophosphorus poisoning has become an important clinical problem 
with increased mortality in the country from accidental or intentional ingestion of, or exposure to 
the pesticide. This study aimed to find out the prevalence of organophosphorus poisoning among 
patients admitted to the Intensive Care Unit of Department of Internal Medicine in a tertiary care 
centre. 

Methods: A descriptive cross-sectional study was conducted among patients admitted to the 
Intensive Care Unit of the Department of Internal Medicine in a tertiary care centre after receiving 
ethical approval from the Institutional Review Committee (Reference number: 2003202205). 
The study was conducted between 1 February 2021 and 1 February 2022 using hospital records. 
Convenience sampling was done among the patients who met the eligibility criteria. The diagnosis 
of organophosphorus poisoning was made based on the patient’s history, clinical examination and 
the measurement of serum acetylcholinesterase levels. Point estimate and 95% Confidence Interval 
were calculated. 

Results: Among 1108 patients admitted, organophosphorus poisoning was seen in 50 (4.51%) (3.29-
5.73, 95% Confidence Interval). 

Conclusions: Our study found that the prevalence of organophosphorus poisoning was lower when 
compared to similar studies done in similar settings. 
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INTRODUCTION

Organophosphates are potent cholinesterase 
inhibitors capable of causing severe cholinergic 
toxicity following accidental or intentional cutaneous 
exposure, inhalation, or ingestion.1,2 Respiratory 
failure and lung injury remain the primary cause of 
mortality among patients with organophosphorus (OP) 
poisoning. However, variability exists in the clinical 
symptoms and signs depending on the nature of the 
poison, amount consumed, severity, duration between 
exposure, and presentation in the hospital.3

Poisoning with organophosphorus pesticides has 

become a major clinical and public health problem 
with increasing case fatality rates across much of rural 
Asia.1,4 Studies have reported pesticide poisoning to 
account for more than 60% of the estimated 500,000 
deaths from self-harm.1,5 However, limited information 
is available on the status and prevalence of different 
pesticide poisoning in Nepal.
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This study aimed to find out the prevalence of 
organophosphorus poisoning among patients 
admitted to the Intensive Care Unit (ICU) of Department 
of Internal Medicine in a tertiary care centre.

METHODS

A descriptive cross-sectional study was conducted 
among patients admitted to the ICU of the Department 
of Internal Medicine of a Kathmandu Medical College 
and Teaching Hospital (KMCTH) after receiving ethical 
approval from the Institutional Review Committee 
(Reference number: 2003202205). The study was 
conducted between 1 February 2021 and 1 February 
2022. All the patients who were diagnosed with 
organophosphorus poisoning in the department of 
Medicine department of KMCTH within the study 
period were included in the study. However, the 
patients who had mixed ingestion of poisons were 
excluded from the study. Convenience sampling was 
done and the sample size was calculated using the 
following formula:

n= Z  
p × q

e

  = 1.96  
0.5 × 0.5

0.03
  = 1068

2
2

2
2

Where, 
n= minimum required sample size 
Z= 1.96 at 95% Confidence Interval (CI)
p= prevalence taken as 50% for maximum sample size 
calculation
q= 1-p 
e= margin of error, 3%

The minimum sample size calculated was 1068. 
However, a sample size of 1108 was taken for the 
study. The diagnosis of OP poisoning was made 
primarily on clinical grounds. Detailed history, clinical 
findings and examination findings were studied. An 
assay for plasma acetylcholinesterase activity was also 
performed.6 Data regarding sociodemographic factors, 
amount of poison ingested, arrival time since exposure, 
concurrent alcohol intake, clinical features and outcome 
of the patients were also collected from the hospital 
records of the ICU of the Department of Internal 
Medicine of KMCTH. 

Data were collected and then entered and analysed 
in Microsoft Excel. Point estimate and 95% CI were 
calculated.

RESULTS

Among 1108 patients admitted, prevalence of OP 
poisoning was seen in 50 (4.51%) (3.29-5.73, 95% CI). 
The mean age of the patients was 34.22±16.14 years 

and 34 (68%) were females (Figure 1).

Figure 1. Gender-wise distribution of the patients 
with OP poisoning (n= 50).

Forty-four (88%) of the patients with OP poisoning 
could provide an estimate of the amount of poison 
ingested which was a median value of 37.5 ml. Thirty-
five (70%) of the patients consumed ≤100 ml, 2 (50%) 
consumed 100-200 ml, 5 (50%) consumed 300-400 ml 
whereas 1 (2%) consumed >4000 ml of OP. The mean 
time of arrival of the patients after ingestion of the 
poison was 2.76±1.74 hours ranging from 30 minutes 
to 8 hours. Regarding their history, 11 (22%) patients 
had a history of concurrent alcohol intake and 1 (2%) 
had a history of substance abuse. The most common 
clinical feature of the patients was vomiting which 
was seen in 44 (88%) patients followed by tachycardia 
which was seen in 36 (72%) patients (Figure 2).

Figure 2. Clinical features at presentation (n= 50).

The median acetylcholinesterase level of these patients 
was 738.50 U/l. Fifteen (30%) of the patients had serum 
acetylcholinesterase levels <500, 11 (22%) had levels 
between 500-1000, 5 (10%) had levels between 1000-
2000, 6 (12%) had levels between 2000-4000, 5 (10%) 
levels between 4000-8000, 3 (6%) levels between 8000-
10000 and 1 (2%) levels >10000. The median maximum 
dose of atropine provided to these patients was 15 ml/
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hr. The mean of total duration of the treatment was 
13.20±7.88 days. The details of the management of 
these patients are tabulated below (Table 1).

Table 1. Details on management of the patients (n= 
50).
Parameters n (%)
Gastric lavage 30 (60)
Oxygen requirement 25 (50)
Requirement of ventilator support 15 (30)
Mortality 4 (8)

DISCUSSION

OP poisoning has become an important issue in the 
context of Nepal, with increasing prevalence and 
mortality across the country. Our study gave the 
prevalence of 4.15% OP poisoning cases among 
patients admitted to the ICU in a tertiary care centre 
in one year. 

A descriptive cross-sectional study conducted in 
Chitwan among 439 acute pesticide poisoning cases 
gave the prevalence of OP poisoning to be 37.3% 
which was higher than our study.7 Other studies in 
Nepal have shown a similar prevalence of 51.95%,8 

42%,9 32.31%,10 and 67%.11 Our study showed female 
predominance which was similar to other studies.7-9 
However, the time elapsed between exposure and 
hospital arrival ranged from 10 minutes to 22 hours 
which was different from our study. The mortality rate 
of this study was 3.8% which was lower than ours.

The mean age years of the patients in our study was 
34.22±16.14 years. Other studies have also reported 
OP poisoning to be more common among the younger 
population.7,12 The vulnerability of this population 
could be reflected by this, particularly during the time 

of life’s major stressors to stress, maladjustment, and 
immature psychological coping mechanisms.13

The average length of stay and treatment in the 
hospital was 13.20±7.88 days which was higher when 
compared to other similar studies.14 The requirement 
of respiratory support in the study was seen in 30% 
of the patients and mortality in 8% which was higher 
than in similar studies.7,14,15 This could reflect the need 
for better health facilities and policies targetting early 
diagnosis and management of poisoning in Nepal and 
possible prevention of further poisoning cases in the 
country for a reduction in the prevalence.

This study had some limitations. A larger sample size 
and study involving multiple centres could increase 
the generalizability of the study. Also, the association 
between the variables such as the age, gender, amount 
of the poison ingested, arrival time since exposure, 
treatment received and the outcome could not be 
made in this study design. Risk factors could not be 
made out as well. Higher studies are recommended. 
Lastly, the nature of the exposure to the poison that is 
whether it was accidental or suicidal was not studied.

CONCLUSIONS

Our study found that the prevalence of OP poisoning 
was lower when compared to similar studies done 
in similar settings. Frequent reports of the poisoning 
among younger age groups and females could 
reflect their vulnerability. However, higher studies 
are warranted for the study of the possible factors 
associated with increased risk of poisoning which 
could have some impact and implications in lowering 
the prevalence of OP poisoning.

Conflict of Interest: None.

REFERENCES
1. Eddleston M, Phillips MR. Self-poisoning with pesticides. 

BMJ. 2004 Jan 3;328(7430):42-4. [PubMed | Full Text | DOI]

2. Karunarathne A, Gunnell D, Konradsen F, Eddleston M. 
How many premature deaths from pesticide suicide have 
occurred since the agricultural Green Revolution? Clin 
Toxicol (Phila). 2020 Apr;58(4):227-32. [PubMed | Full Text 
| DOI]

3. Eddleston M. The pathophysiology of organophosphorus 
pesticide self-poisoning is not so simple. Neth J Med. 2008 
Apr;66(4):146-8. [PubMed | Full Text]

4. Jeyaratnam J. Acute pesticide poisoning: a major global 
health problem. World Health Stat Q. 1990;43(3):139-44. 
[PubMed | Full Text]

5. Guilbert JJ. The world health report 2002 - reducing risks, 
promoting healthy life. Educ Health (Abingdon). 2003 
Jul;16(2):230. [PubMed | Full Text | DOI]

6. Johnson MK. Mechanisms of and biomarkers for acute and 
delayed neuropathic effects of organophosphorus esters. In: 
Use of Biomarkers in Assessing Health and Environmental 
Impact of Chemical Pollutants. NATO Advanced Study 
Workshop. June 1-5, 1992, Amaral-Mendes, J, Traviseds, CC 
(Eds), Plenum Press, Luso, Portugal 1993. P.169. [Full Text]

7. Gyenwali D, Vaidya A, Tiwari S, Khatiwada P, Lamsal DR, 
Giri S. Pesticide poisoning in Chitwan, Nepal: a descriptive 
epidemiological study. BMC Public Health. 2017 Jul 
3;17(1):619. [PubMed | Full Text | DOI]

8. Gupta SK, Joshi MP. Pesticide poisoning cases attending 
five major hospitals of Nepal. JNMA J Nepal Med Assoc. 
2002;41(144):447–56. [Full Text | DOI]

9. Paudyal BP. Poisoning : pattern and profile of admitted 
cases in a hospital in central Nepal. JNMA J Nepal Med 
Assoc. 2005 Jul-Sep;44(159):92-6. [PubMed]

Bhusal et al. Organophosphorus Poisoning among Patients Admitted to the Intensive Care Unit of Department of Internal Medicine...

http://www.jnma.com.np
https://pubmed.ncbi.nlm.nih.gov/14703547/
https://www.bmj.com/content/328/7430/42
https://doi.org/10.1136/bmj.328.7430.42
https://pubmed.ncbi.nlm.nih.gov/31500467/
https://www.tandfonline.com/doi/full/10.1080/15563650.2019.1662433
https://doi.org/10.1080/15563650.2019.1662433
https://pubmed.ncbi.nlm.nih.gov/18424860/
https://www.njmonline.nl/getpdf.php?id=647
https://pubmed.ncbi.nlm.nih.gov/2238694/
https://apps.who.int/iris/bitstream/handle/10665/51746/WHSQ_1990_43_n3_p139-144_eng.pdf
https://pubmed.ncbi.nlm.nih.gov/14741909/
https://apps.who.int/iris/bitstream/handle/10665/42510/WHR_2002.pdf
https://doi.org/10.1080/1357628031000116808
https://link.springer.com/chapter/10.1007/978-1-4899-2052-2_17
https://pubmed.ncbi.nlm.nih.gov/28673345/
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-017-4542-y
https://doi.org/10.1186/s12889-017-4542-y
http://www.jnma.com.np/jnma/index.php/jnma/article/view/673/1426
https://doi.org/10.31729/jnma.673
https://pubmed.ncbi.nlm.nih.gov/16554862/


JNMA I VOL 60 I ISSUE 253 I SEPTEMBER 2022769
Free Full Text Articles are Available at www.jnma.com.np

10. Shakya RP, Adhikari S, Bajracharya R. Pattern of acute 
poisoning attending a tertiary care hospital of western Nepal. 
Journal of Lumbini Medical College. 2016 Jul-Dec;4(2):90-3. 
[Full Text | DOI]

11. Agrawaal KK, Karki P. Clinico-epidemiological study on 
pesticide poisoning in a tertiary care hospital in eastern 
Nepal. JNMA J Nepal Med Assoc. 2014 Oct-Dec;52(196):972-6. 
[PubMed | Full Text]

12. Rajbanshi LK, Arjyal B, Mandal R. Clinical profile and 
outcome of patients with acute poisoning admitted in 
intensive care unit of tertiary care center in eastern Nepal. 
Indian J Crit Care Med. 2018 Oct;22(10):691-6. [PubMed | 
Full Text | DOI]

13. Fergusson DM, Woodward LJ, Horwood LJ. Risk factors and 
life processes associated with the onset of suicidal behaviour 
during adolescence and early adulthood. Psychol Med. 2000 
Jan;30(1):23-39. [PubMed | Full Text | DOI]

14. Mandal RK, Shakya N, Risal SK. Pattern and outcome 
of organophosphorus poisoning cases in Bheri Hospital, 
Nepal. Nepal Mediciti Medical Journal. 2021;2(2):73-6. [Full 
Text | DOI]

15. Rehiman S, Lohani SP, Bhattarai MC. Correlation of serum 
cholinesterase level, clinical score at presentation and 
severity of organophosphorous poisoning. J Nepal Med 
Assoc. 2008;47:47–52. [PubMed]

Bhusal et al. Organophosphorus Poisoning among Patients Admitted to the Intensive Care Unit of Department of Internal Medicine...

© The Author(s) 2022. 

This work is licensed under a Creative Commons Attribution 4.0 International License. The images or other third party material in this article 
are included in the article’s Creative Commons license, unless indicated otherwise in the credit line; if the material is not included under the 
Creative Commons license, users will need to obtain permission from the license holder to reproduce the material. To view a copy of this 
license, visit https://creativecommons.org/licenses/by/4.0/

http://www.jnma.com.np
https://pdfs.semanticscholar.org/8a11/2df7646270d0f2050cbff66c8f498af8c4fb.pdf
https://doi.org/10.22502/jlmc.v4i2.98
https://pubmed.ncbi.nlm.nih.gov/26982894/
https://www.jnma.com.np/jnma/index.php/jnma/article/view/2796/2331
https://pubmed.ncbi.nlm.nih.gov/30405278/
https://www.ijccm.org/doi/pdf/10.4103/ijccm.IJCCM_207_18
https://doi.org/10.4103/ijccm.ijccm_207_18
https://pubmed.ncbi.nlm.nih.gov/10722173/
https://www.cambridge.org/core/journals/psychological-medicine/article/abs/risk-factors-and-life-processes-associated-with-the-onset-of-suicidal-behaviour-during-adolescence-and-early-adulthood/7118B504F32920C4D0545039EC40BD80
https://doi.org/10.1017/s003329179900135x
https://www.nepjol.info/index.php/nmmj/article/view/41280/31401
https://www.nepjol.info/index.php/nmmj/article/view/41280/31401
https://doi.org/10.3126/nmmj.v2i2.41280
https://pubmed.ncbi.nlm.nih.gov/18709030/
https://creativecommons.org/licenses/by/4.0/

	_heading=h.2et92p0
	_heading=h.3rdcrjn
	_heading=h.26in1rg
	_heading=h.gjdgxs
	_heading=h.30j0zll
	_heading=h.1fob9te
	_heading=h.3znysh7
	_heading=h.2et92p0
	_heading=h.50j0kxangvn3
	_heading=h.j9f00uqq1tt9
	_heading=h.gjdgxs
	_30j0zll
	_1fob9te
	_3znysh7
	_2et92p0
	_tyjcwt
	_3dy6vkm
	_1t3h5sf
	_2s8eyo1
	_17dp8vu
	_3rdcrjn
	_26in1rg
	_lnxbz9
	_35nkun2
	_1ksv4uv
	_44sinio

