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ABSTRACT

Background: Acute poisoning and envenomation are significant concerns among children, 
demanding specialized approaches. This study aimed to assess the current scenario, clinico-
etiological profile and outcome of acute poisoning and envenomation in children within 
Bagmati province, excluding the valley area. 

Methods: A retrospective observational analysis was conducted involving children aged 28 days 
and above to 18 years admitted to Chitwan Medical College’s Pediatric department between July 
2020 to January 2023. Cases involving poison exposure or envenomation regardless of signs and 
symptoms, were included. Demographics, triage, interventions and outcomes were collected in 
predesigned data proforma and descriptive analysis was performed using SPSS 20. 

Results: Results revealed, 179 admissions (3.49% of total) with most cases being accidental 
(87.3%), frequently among boys (64.8%) and age group 1-5 years old (53.1%) and median (IQR) age 
of 3 (2-8) years. Common presenting symptoms included vomiting (48%) and altered sensorium 
(21.2%). The median (IQR) time to hospital presentation post exposure was 3.75(2-7) hours. 
Organophosphorus (17.3%) and kerosene poisoning (8.4%) were the commonest poison, along 
with 11 cases of envenomation. Treatment included supportive care with antidote used in 17.9%. 
A majority (58.88%) only required 24- hour observation. There were a total of 5 deaths (2.79%) and 
6 (3.35%) left against medical advice.

Conclusions: Our results align with previous similar studies conducted in Nepal and across Asia. 
Accidental cases predominated, particularly among young children. Organophosphorus remained 
a significant poison, while cypermethrin and alcohol poisoning were new observations. Basic 
supportive care saves more lives than all the antidotes put together.
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INTRODUCTION

Any substance causing harm to living being are deemed 
poisons, making acute poisoning, particularly among children, 
a significant global health concern. It contributes substantially 
to mortality and morbidity, with around 45,000 annual child 
fatalities globally and an incidence rate of 1.8 per 100000 
individuals.1,2 Disparities exists in poisoning patterns and 
mortality between low- and middle-income countries (LMICs) 
to high-income counterparts.3–5 
 
Recent studies report varying prevalence rates of acute 
poisoning in children, ranging from 0.38% to 3.93%.3,6,7 
This variability is influenced by factors like demographics, 
educational and socio-economic status, culture, and healthcare 
accessibility. Clinical manifestations differ based on factors like 
poison type, dosage, route of exposure, age, nutrition and 
gender. Male children are more frequently affected, attributed 
to their inherent inquisitiveness and exploratory behaviors.1

 
Accidental poisoning prevails among children aged 1-5 years, 
while suicidal poisoning becomes more prevalent during 

adolescence.8 Snake bites, particularly from the Indian cobra 
and common krait, are concerning, primarily in tropical 
and subtropical regions of LMICs.9 In Nepal’s Terai Region, 
children constitute a quarter of reported snakebite cases.10 

Krait bites’ lethality is associated with indoor bites occurring 
between midnight and early morning, initial consultations with 
traditional healers, delayed transportation, and inadequate 
access conveyance.11 However, most snakebite cases 
necessitate observations, often without anti snake venom.
 
Given these circumstances, tailored epidemiological 
surveillance is crucial to comprehend the problems extend and 
attributes, enabling targeted prevention. To address this, we 
conducted a retrospective analysis to illuminate clinical and 
epidemiological aspects of acute poisoning and envenomation 
in children across central Nepal, beyond the confines of the 
Kathmandu valley, thus contributing to existing data.

METHODS

This retrospective study was conducted at the Pediatric 
Department of Chitwan Medical College, over a period of 2 
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and a half years, from July 2020 to January 2023. The study 
was approved by the institutional Review Committee (CMC-
IRC/079/080-153). This study encompassed all children aged 
28 days and above to 18 years who were admitted due to 
acute poisoning and envenomation during this period. All 
demographic information, clinical features, physiological 
derangements during emergency triage, treatment methods, 
and any complications were gathered from hospital’s 
electronic records and entered in predesigned proforma. A 
descriptive analysis was done using statistical software (SPSS 
v 20.0). Median and interquartile range (IQR) were calculated 
for continuous variables and percentage were derived for 
categorical variables.

RESULTS

Out of a total of 5125 admitted cases we analyzed 179 cases 
of acute poisoning and envenomation in children during the 
study period. The majority of cases, involved children from 
Chitwan and the neighbouring districts. The distributions of 
these cases are shown in figure 1. 

Figure 1: Geographical distribution of the admitted cases 

This constituted about 3.49% of all total admissions. Among 
these cases, there was a higher number of boys, accounting for 
116 cases (64.8%). The most common age group affected was 
1-5 years old, making up 53.1% of the cases, with a median 
(IQR) age of 3(2-8) years. The distribution of cases according to 
age group and gender are shown in Table 1.

Table 1: Distribution of cases according to age group and 
gender

Age group
Gender distribution

Male (%) Female (%) Total (%)
<1 year 15(8.4%) 6(3.4%) 21 (11.7%)
1-5 years 63(35.2%) 32(17.9%) 95(53.1%)
5-10 years 21(11.7%) 9(5%) 30(16.8%)
>10 years 17(9.5%) 16(8.9%) 33(18.4%)
Total 116(64.8%) 63(35.2%) 179(100%)

 
Regarding the nature of the poisoning, accidental cases were 
the most frequent with 156 (87.2%) cases, followed by suicidal 
(17 cases, 9.5%), homicidal cases (4 cases,2.2%) and 2(1.1%) 
were in unknown circumstances. Notably, the instances of 
homicides involved the use of organophosphorus and paraquat, 

where the substance was administered to the children by the 
mother due to family disputes and depressive illness. The 
distribution of cases according to the nature of poisoning and 
age group is shown in table 2.  

Table 2: Distribution of cases according to the nature of 
poisoning and age group  

Age group Accidental Suicidal Homicidal Unknown
≤ 1 year 20(11.2%) 0 1(0.6%) 0
1-5 years 95(53.1%) 0 0 0
5-10 years 27(15.1%) 0 2(1.1%) 1(0.6%)
>10 years 14(7.8%) 17(9.5%) 1(0.6%) 1(0.6%)
Total (%) 156(87.2%) 17(9.5%) 4(2.2%) 2(1.1%)

 
Upon arrival at the emergency unit, 125 cases (69.8%) 
exhibited symptoms, with vomiting being the most common 
(48%) followed by altered sensorium (21.2%). Clinical features 
of the admitted cases are shown in table 3.  

Table 3: Clinical features of the admitted cases

Symptoms Number of cases (%)
Vomiting 86(48%)
Altered sensorium 38(21.2%)
Breathing difficulty 27(15.4%)
Abdominal Pain 20(11.2%)
Fever 19(10.6%)
Cough 15(8.4%)
Seizure 8(4.5%)
Loose stool 3(1.7%)
Gastrointestinal bleeding 3(1.7%)
Rash 3(1.7%)

 
The median (IQR) time interval between intoxication or 
envenomation and hospital presentation was approximately 
3.75 (2-7) hours, and only 34 cases (18.99%) reached the 
hospital within the first hour. The most common group of 
poison encountered was pesticides/insecticides (n=78, 43.5%), 
hydrocarbons (n=26,14.5%), drugs (n=25,13.9%), chemicals 
(n=22,12.2%), and plants(n=10,5.5%). Envenomation was 
noted in 11cases (6.1%) including 10 snake bites and 1 scorpion 
sting. Different group of poisons and their outcome has been 
shown in Table 4.  

Organophosphorus poisoning was the most prevalent 
(n=31,17.3%), followed by kerosene (n=15,8.4%), cypermethrin 
(n=10,5.6%), datura(n=6,3.4%) and alcohol(n=6,3.4%). 
Paracetamol poisoning (n=7, 25.92%) was most common 
drug-related poisoning. Among envenomation cases(n=11), 9 
cases of neuroparalytic snake envenomation, 1 scorpion sting 
required intubation and mechanical ventilation. Antidote was 
administered in only 32 cases (17.9%), and gastric lavage was 
performed in 27 cases (15.1%). One hundred and six (58.88%) 
cases needed 24-hour observation only, and 142 cases (79.32%) 
were stable at emergency triage without requiring organ 
support. Among the critical cases, 12 (6.7%) had respiratory 
distress, and respiratory failure due to pulmonary cause was 
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Table 4: Distribution of poison cases according to the outcome

 Discharge Death LAMA Total
Envenomation 
Hematotoxic snake venom 0 0 1 1
Neuroparalytic snake venom 6 3 0 9
Scorpion sting 0 1 0 1
Plants 
Camphor seeds 0 0 1 1
Datura 6 0 0 6
Diffenbachia seguina 1 0 0 1
Mushroom 2 0 0 2
Drugs 
Ambroxol 2 0 0 2
Amitraz 2 0 0 2
Benzodiazepine 2 0 0 2
Carbamazepine 3 0 0 3
Clonidine 1 0 0 1
Clozapine 1 0 0 1
Dapsone 0 0 1 1
Donepezil 1 0 0 1
Iron tablets 1 0 0 1
Olanzapine 3 0 0 3
Paracetamol 7 0 0 7
Risperidone 1 0 0 1
Chemicals 
Acid 1 0 0 1
Alcohol 5 0 1 6
Caustic soda 1 0 0 1
Corrosive 4 0 0 4
Detergent 1 0 0 1
Handwash 2 0 0 2
Hydrochloric acid 2 0 0 2
Phenol 2 0 0 2
Sanitizer 1 0 0 1
Soap water 1 0 0 1
Sulfuric acid 1 0 0 1
Hydrocarbon 
Diesel 4 0 1 5
Kerosene 15 0 0 15
Other hydrocarbon 1 0 0 1
Petrol 1 0 0 1
Turpentine oil 4 0 0 4
Insecticides/pesticides  
Alkali urea fertilizer 1 0 0 1
All out 1 0 0 1
Alphamethrin 1 0 0 1
Bromodiolone 1 0 0 1
Calcium carbide 1 0 0 1
Cyhalothrin 1 0 0 1
Cypermethrin 10 0 0 10
Delfin 1 0 0 1
Deltamethrin 2 0 0 2
Emamectin benzoate 1 0 0 1
Gamma benzene hexachloride 3 0 0 3
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Glycel 1 0 0 1
Insecticide 1 0 0 1
Mosquito repellant 2 0 0 2
Organophosphorus 31 0 0 31
Paraquate dichloride 1 1 0 2
Poultry multivitamin 1 0 0 1
Prallethrin 3 0 0 3
Rat poison 5 0 0 5
Transfluthrin 6 0 0 6
Zinc phosphide 2 0 1 3
Zinc carbon battery 1 0 0 1
Carbon mono-oxide 1 0 0 1
Arsenic 1 0 0 1
Mercury 1 0 0 1
Unknown substance 3 0 0 3
Total 168 5 6 179

 
Table 5: Outcome of patients based on final physiological categorization 

Final physiological categorization Discharged Death LAMA Total %
Stable 140 0 2 142 (79.3%)
Respiratory distress 11 1 0 12 (6.7%)
Respiratory failure (Pulmonary cause) 5 0 1 6 (3.4%)
Hypotensive shock 0 0 2 2 ((1.1%)
Primary brain dysfunction 7 0 0 7 (3.9%)
Cardiorespiratory failure 2 1 0 3(1.7%)
Cardiorespiratory arrest 0 1 0 1(0.6%)
Respiratory failure with brain dysfunction 3 2 1 6 (3.4%)
 Total 168(93.85%) 5(2.8%) 6(3.4%) 179(100%)

seen in 6 cases (3.4%). Brain dysfunction with altered 
sensorium was observed in 13 (7.26%) cases while two cases 
presented with shock, 3 had cardiorespiratory failure while one 
had cardiopulmonary arrest on arrival. The final physiological 
categorization and their outcome had been shown in figure 2 
and table 5. 

 
Figure 2: Final physiological categorization of the total admitted 
cases
 
Regarding interventions, mechanical ventilation was needed 
for 15 cases. Among these, 8 were due to neuroparalytic snake 
envenomation, 3 were related to alcohol poisoning, and 1 
each resulted from a scorpion sting, carbamazepine ingestion, 
organophosphorus poisoning and caustic soda ingestion. 

Continuous positive airway pressure (CPAP) was required for 10 
cases, high flow nasal canula for 1, and vasoactive support for 
8 cases. Acute liver failure was seen in 2 cases of paracetamol 
poisoning and camphor poisoning. Non-oliguric acute kidney 
injury occurred in 3 cases: Scorpion sting, paraquat poisoning, 
and zinc phosphide poisoning. The occurrence of organ 
dysfunction among the cases was relatively low, underscoring 
the point that poisoning incidents in children often lead to 
minor consequences and necessitate careful observation only. 
Our study recorded 5 deaths (2.79%), and 6 cases (3.35%) left 
against medical advice while still in critical condition.

DISCUSSION

World Health Organization (WHO) reports acute poisoning 
as the fourth most common cause of childhood mortality and 
morbidity.1,2 However, its occurrence varies globally, and there’s a 
lack of substantial data from low-and middle-income countries.4 
Early recognition and prompt treatment, and implementing 
preventive measures are crucial in reducing harm caused by 
poisoning. During our study, we observed168 cases of acute 
poisoning and 11 cases of envenomation, comprising 3.49% 
of the total cases. This aligns with similar studies conducted in 
hospitals of Nepal.7,12 
 
In our study the predominant involvement of children was from 
Chitwan and the neighbouring districts. This also underscores 
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the importance of establishing a localized epidemiological 
profile to address poisoning effectively within the region.
 
We also observed an extended time lapse between the 
poisoning and arrival of patients at our pediatric emergency 
department. This delay could potentially be attributed to rural 
patients having to cover greater distances and referral centre 
status. Most patients initially visited nearby healtcare facilities, 
where essential primary care for poisoned children, like gastric 
lavage, activated charcoal, was often unavailable. Notably, snake 
bite cases often sought anti-snake venom but required urgent 
ventilation, leading to a hypoxic state. These findings emphasize 
the necessary for improved local data, accessible medical care, 
and enhanced healthcare provider training to effectively address 
childhood poisoning and envenomation incidents.
 
The age group most affected was 1-5 years old (53.1%), likely 
due to their exploratory nature, curiosity, inability to distinguish 
harmful substances, frequent hand-to-mouth contact. Similar 
results have been noticed in multiple studies worldwide.13–15 Boys 
had a higher incidence of poisoning at 64.8% compared to girls, 
which is consistent with findings from other Asian studies.16–19 
The male-to-female ratio was twofold up to the age of 10 years, 
after which the ratio equalized beyond this age threshold. 
 
Most cases of poisoning were unintentional, although as age 
increases, there is a noticeable rise in the occurrence of suicidal 
cases (9.5%). Numerous studies conducted in Nepal and across 
South Asia have found that the majority of childhood poisoning 
cases stem from accidental circumstances. This can also be 
attributed to inadequate parental supervision and children’s 
inquisitive nature.16,20,21 Unfortunately, four cases of homicide 
were recorded, involving the use of organophosphorus 
and paraquat. These incidents revolved around mothers 
administrating these toxic agents to their children, likely due to 
family conflicts and struggles with depressive illness.

Organophosphorus pesticide poisoning was the most 
prevalent, consistent with other Nepalese studies, reflecting 
our agricultural economy and unrestricted use of pesticides 
with insufficient safety measures.7,22,23 They are commonly 
kept in empty-colored bottles, increasing the risk of accidental 
ingestion by young children. The second most common case 
was kerosene poisoning, often stored in soft drink bottles within 
children’s reach in rural areas. Fortunately, these incidents 
didn’t lead to significant morbidity or mortality possibly due 
to the unappealing taste deterring substantial consumption. 
Cypermethrin, a synthetic pyrethroids, used as insecticides 
whose symptoms ranges from local to neurological, was a novel 
finding in our study. Another new observation was 6 cases of 
accidental alcohol poisoning which were linked to locally made 
alcohol stored in soft drink container. Out of these, three cases 
needed careful observation. However, one case had super 
refractory seizure requiring mechanical ventilation for 8 days 
while other had encephalopathy requiring ventilation for 3 
days. One presented with aspiration pneumonia with acute 
respiratory distress syndrome who left against medical advice 
after 2 days in critical condition. In more affluent countries, the 

primary cause of childhood poisoning tends to be attributed to 
medication ingestion.3,14,15 In our study, around 14% of cases 
involved medications, and the most frequent was paracetamol. 
This was due to miscalculation of dose by the parents due to 
confusion in the drug concentration between suspension and 
drops form.
 
Out of the 9 cases of neuroparalytic snake envenomation, all 
were referred to our centre for requirement of ventilation, which 
was delayed in the search for anti-snake venom (ASV). This 
highlights the importance of providing symptomatic treatment 
not just relying on ASV.
 
Most cases (79.3%) were stable upon arrival, with vomiting 
as the most main symptom likely due to the unpleasant taste 
of the poison. Gastric lavage was performed in 27 cases and 
activated charcoal was administered for 1 case only due delayed 
presentation. Around 60% required just 24-hour observation. 
The median (IQR) hospital stays was1(1-3) days, as only 20% had 
physiological derangements. 

Mechanical ventilation was needed for all cases of neuroparalytic 
snake envenomation, and only a small number exhibited other 
organ dysfunction. Antidote was used in 32 cases, emphasizing 
its availability in 10-20% of poisons and the importance of 
prioritizing supportive care.
 
Our study recorded a 2.79%(n=5) mortality rate, with 6 cases 
leaving against medical advice while still requiring support. Death 
was attributed to neuroparalytic snake envenomation(n=3), 
scorpion sting and paraquat poisoning. A study conducted in 
Nepal a decade ago reported a mortality rate as high as 12.6%.24 
However, our study recorded a lower mortality rate compared 
to these earlier findings. This discrepancy could be attributed 
to the progress made in medical science and the emergence of 
improved treatment protocols.

CONCLUSION

This study provides current insights into childhood acute 
poisoning and envenomation in low- middle-income country. A 
significant portion of these cases were accidental and affected 
children under five years old. Organophosphorus still remains 
the leading poison, however, cypermethrin and alcohol 
poisoning were our new observations. It is a common error 
to search for a specific antidote to a poison as it is available 
for only about 5-10% of all poisons, and basic supportive care 
saves more lives than all the antidotes put together. There 
is a requirement to enhance public awareness about safety 
measures concerning the handling of pesticides, insecticides, 
and medications. Collaborative efforts among families, society, 
educational institutions, and medical facilities are essential to 
curbing the occurrence of acute poisoning and envenomation 
in children.
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