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Abstract

Introduction: Poisoning is an important cause of morbidity and 
mortality in paediatric age group. Objective of this study was 
to determine the pattern of poisoning in paediatric age group 
in respect to epidemiological characteristics, aetiology, clinical 
features and mortality in a major part of South Bengal. Material 
and Methods: This was a retrospective, observational study 
conducted in the paediatric medicine ward and paediatric 
intensive care unit (PICU) of Burdwan Medical College from 
January, 2015 to December, 2015.All children in the age group 
of less than or equal to 12 years who visited the paediatric 
emergency with history of exposure to toxic substances were 
included in the study. Poisoning due to insect or animal bite 
was excluded from the study. Data was obtained from hospital 
records and the admission register of paediatric emergency, 
entered in the Microsoft excel sheet and analysed by using 
statistical software SPSS version 17. Results: During the 
study period, 393 patients with poisoning were reported, which 
was 1.9% of all pediatric admissions. Majority were in the 1-3 
year age group (59.6%). Volatile hydrocarbons accounted for 
the highest proportion of poisonings (153 cases, 38.9%).. GI 
system involvement (36.5 %) was most common. The total 
mortality of poisoning patients was 8. Conclusion: Number 
of children, presenting with poisoning was higher in our study 
in comparison to other studies. Volatile hydrocarbons were 
common source of poisoning in our study. More epidemiological 
studies are required to identify socio-demographic risk factors 
of poisoning.
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Introduction

Poisoning is exposure of an individual to a substance that can 
cause damage or injury to the body and endangers one’s life 

due to organ dysfunction1,2. Poisoning in paediatric patients is a 
common cause of morbidity and mortality3,4,5. It is usually accidental 
in this age group. Several epidemiological studies on accidental 
poisoning in children show consistent age and gender distribution with 
predominance in male children of less than six years6. 
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Various agents like household substances, 
agrochemicals, drugs or environmental agents are 
implicated as poisoning agents. Lack of maternal 
knowledge, improper storage of substances and 
insuffi cient supervision are the major causes of 
paediatric poisoning3.

In a specifi c region prevalent social, economic and 
cultural practices play an important role in infl uencing 
profi le of poisoned paediatric patients. According to 
American Poison Control Centre ingestion is the major 
route of poisoning7. Incidence of poisoning in children 
from 1994 to 2003 was 450 per 100000 population as 
per data from consumer product safety commission8.

Despite latest medical advances and safety 
campaigns, the incidence of toxin related injuries due to 
different chemicals and drugs are on the rise. The exact 
magnitude of this problem is diffi cult to establish. In this 
study, conducted in a rural tertiary care hospital of West 
Bengal, attempts were made to assess epidemiological 
characteristics, aetiology, clinical presentation and 
mortality in affected children.

The objectives of this study were to determine 
demographic characteristics, incidence, aetiology, 
clinical manifestations of poisoning in paediatric 
age group in a major part of South Bengal and their 
immediate outcome.

Material and Methods

This study was conducted in the Paediatric 
medicine department of a rural tertiary care hospital of 
West Bengal. The duration of the study was one year, 
from January, 2015 to December, 2015.

All children in the age group of less than or equal 
to 12 years, presenting to the paediatric emergency with 
defi nite history of poisoning were included in the study. 
Poisoning due to insect or animal bite was excluded 
from the study. This was a retrospective, observational 
study. Data was obtained from hospital records and the 
admission register of paediatric emergency, wards and 
paediatric intensive care unit (PICU) (for the year 2015). 
Some information was also collected from available 
patient fi les.

Demographic data (age, gender and time of arrival 
at hospital) was noted in each case. Further information 
was obtained on the type of poison, source of poison, 
clinical symptoms, duration of hospital admission and 
outcome in those children known to be suffering from 
accidental poisoning.

Data was entered in the Microsoft excel sheet and 
analysed by using statistical software SPSS version 
17. Frequencies and percentages were obtained from 
categorical variables and mean±SD were reported for 
continuous variables.

Results

During the study period 393 patients reported with 
ingestion, inhalation or contact with toxic materials. This 
was 1.9% of all pediatric admissions during the said 
period. (Figure-1) The mean age at presentation was 
3.1 ± 2.1 years. The highest percentage of poisoning 
was in the 1-3 year age group (59.6%), as compared to 
23.4 % in 4-6 years, 9.9% in 7-9 years, 5.1% in 10-12 
years and 5.1% in the 0-1 year age groups. (Table-1) 
The minimum age and the maximum age were 2 months 
and 12 years respectively. The male:female ratio of the 
393 children was 1.4:1. Majority of the patients were 
from rural areas with rural:urban ratio being 2.7:1. The 
months of maximum incidence were May–June. 

In majority of the patients admitted, the route of 
poisoning was through ingestion (93%). Time interval to 
reach hospital after the poisoning ranged from 30 mins 
to 18 hours, the mean being 9.8 hours. Accidental intake 
was responsible for almost all the cases (97.5%). Eight 
children (2.1%) intentionally ingested poisons, mostly 
being pharmaceutical agents and agricultural pesticides 
to attempt suicide. Most of them were in the age group 
10-12 years, females outnumbering males. 

Regarding the type of agents involved volatile 
hydrocarbons (mostly kerosene and terpene, spirit) 
accounted for the highest proportion of poisonings 
(153 cases, 38.9%), followed by agricultural pesticides 
like organophosphates, organochlorines, carbamates 
(60 cases, 15.3%), and drugs (49 cases, 12.5 
%). Household insecticides and rodenticides like 
pyrethroids, zinc phosphide/rat poison, bromadiolone 
(9.9%); vegetable poisons such as Datura, Lathyrus 
sativus (8.7 %); household items, cleaning agents 
e.g. phenyl, detergents, disinfectants (6.6 %), and 
corrosives like hydrochloric, sulphuric and nitric acids 
(2.8 %) were the other substances implicated(Figure 2). 
Among drugs and pharmaceutical agents responsible 
the most important were acetaminophen, sedatives 
(clonazepam), iron formulations, antipsychotics, 
antihistaminics (cyproheptadine), and anticonvulsants 
(mostcommon phenobarbitone).

Number of patients who were asymptomatic on 
presentation was 182 (46.3%). But, they had history of 
exposure to poisonous agents. So, they were admitted 
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Fig 2: Pie chart depicting percentage of different causes of paediatric poisoning

for observation. The most common symptoms in the 
poisoned patients were related to the Gastrointestinal 
system (vomiting, abdominal pain & diarrhoea: 36.5 
%); followed by the nervous system including both 
Central Nervous System (seizure, altered sensorium) 
and Peripheral Nervous System (tingling, numbness: 
26.6 %) and the respiratory system(cough, respiratory 
distress, chest pain: 23.7 %). Few patients (6) developed 
cardiovascular symptoms and signs during stay which 
included features of circulatory failure and arrhythmias, 
with cardiac arrest in two patients. One child had acute 
renal failure(Table-2). 

Of the 211 patients who presented with or 
developed symptoms of poisoning during stay, 40 

patients had serious complications most commonly 
related to the respiratory(severe respiratory distress, 
respiratory failure, ARDS) or CNS(altered sensorium, 
refractory seizures)and these patients were transferred 
to PICU for intensive care and monitoring. Thirteen 
patients required intubation with mechanical ventilation. 
One patient required haemodialysis. The stable 
children were discharged and followed up in Paediatric 
outpatient department. Some patients (29; 7.4%) left 
against medical advice (LAMA) due to their fi nancial 
or domestic problems. A total of eight patients died, 
the most important cause being respiratory failure (4), 
followed by cardiac arrest (2), renal failure (1), and 
severe CNS depression. The main causes implicated 
were organophosphates, volatile hydrocarbons and 
drugs.

Fig 1: Showing Flow of patients
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Table 1: Showing Epidemiological data in different age groups

Age Group (years) Male/Female Rural/Urban Percentage Accidental Homicidal Suicidal
Mean Age- 3.1±2.1 years

0-1 6/2 5/3 2.1% 7 1 0
1-3 132/102 178/56 59.6% 233 1 0
4-6 57/35 66/26 23.4% 92 0 0
7-9 21/18 24/15 9.9% 38 0 1

10-12 11/9 12/8 5.1% 13 0 7
Total 393 393 100%

Table 2: Showing symptoms related to different etiological agents

Type of Poison Asymptomatic GI Respiratory CVS CNS
Volatile Hydrocarbons 61 33 42 2 6
Agricultural Pesticides 22 12 4 - 10
Drugs 25 10 - 2 11
Household Insecticides/Rodenticides 18 8 2 - 6
Vegetable Poison 17 5 - 2 4
Household items/cleansing agents/
detergents/disinfectants

18 4 - - 1

Corrosives 4 3 2 - -
Unknown 17 2 - - -
Total 182 77 50 6 38

Discussion

Poisoning in children is a global problem. In our 
study total 393 patients presented with history of acute 
poisoning during one year study period, whereas other 
local and regional studies from Bankura, Burdwan (at 
the same centre where this study was conducted), 
New Delhi and Nepal showed 40, 134, 111 and 122 
admissions per year respectively9,10,11,12. So, sample size 
was higher in our study in comparison to similar studies.

Accidental poisoning has a strong age predilection. 
This problem is particularly common in toddlers and 
older children in the age group of 1-5 years. Children of 
this age group have increased tendency to eat or drink 
any object or substance due to strong oral orientations. 
They are also very keen to explore the environment1.

In our study the incidence was more common in the 
age group of 1-3 years, as seen in almost all the other 
studies9,10,11. Only about 15% of the cases admitted 
belonged to the age group above 6 years. Some 
studies showed that children less than fi ve years were 
commonly affected12,13. The mean age of presentation 
in our study was 3.1 years, which was close (2.8) to 
other regional studies1. In our study males were higher 
in number. The overall male preponderance has been 
found in most of the other studies1. Oral route remains 
the most commonly involved in 97.5% accidental cases 
of poisoning in our study.

Poisonous agents show geographical variations 
infl uenced by economic status. In our study volatile 
hydrocarbons in general and kerosene oil in particular 
was the most common etiological agent responsible. 
Kerosene oil is the commonest poisonous agent for 
accidental ingestion in children living in developing 
countries11,14,15. Especially in our hospital, which caters 
to the needs of a large population of rural South Bengal, 
such poisonings were found to be very common and did 
not differ much from a similar study done at our college 
by Sarkar and colleagues almost two decades back10. 
Kerosene oil is a hazardous substance according to 
the Environmental Protection Agency of USA. It is a 
petroleum hydrocarbon15. The toxic effects on the body 
are due to its chemical properties of lower viscosity and 
surface tension. 

Agricultural pesticides (Organophosphorus 
poisoning) and pharmaceutical products were found 
to be the second and third most common agent 
respectively. Organophosphorus poisoning is the 
commonest cause of poisoning in some other studies7. 
The symptomatology is due to irreversible blockage of 
both cholinesterase and pseudo cholinesterase activity. 
So, acetylcholine gets accumulated at synapses, which 
causes over stimulation initially but subsequently lead 
to exhaustion and disruption of neurotransmission 
in both central and peripheral nervous system16. 
Pharmaceutical products have been found to be the 
commonest poisoning agent in some studies7,15,17. An 
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increased incidence of ingestion of pharmaceutical 
agents or drugs was mainly due to their improper storage 
by parents and grandparents. Household substances 
have been reported as the leading cause of paediatric 
poisoning from Japan and india18,19.

Gastrointestinal symptoms are the most frequent 
complaint in our study, which is similar to other studies1,19. 
However, one study revealed that neurological signs 
including lethargy and unconsciousness were also an 
important factor for urgent admission and management4. 
About 46% of the admitted patients were asymptomatic 
on presentation and more than 50% of the patients 
were discharged within 24 hours. Although poisoning is 
a common occurrence in childhood, very few patients 
require hospital admission and number of admission to 
PICU is even fewer4.

The sample size in our study was comparatively 
higher than the West6. This may be due to lack of 
awareness in the community. In our study, 29 patients 
left against medical advice. Financial constraints and 
domestic problems were the main reasons behind this. 
The case fatality rate in our study was 2.1% which in 
comparison to similar studies is relatively low. 

Since our study was done retrospectively, it is 
possible that the exact types of drugs have not been 
noted in patients’ records. There is need of further 
epidemiological studies.

Conclusion 

Incidence of poisoning was higher in our study in 
comparison to other studies with majority in the 1-3 year 
age group. Volatile hydrocarbons were the commonest 
cause of poisoning while GI system was the most 
common system involved. Total mortality in our study 
was eight. 

Key Messages

The epidemiological characteristics of paediatric 
poisoning differ from country to country. So more 
epidemiological studies in each country and each region 
is necessary to determine how this health problem can be 
prevented. Socio-demographic risk factors responsible in 
our country need to be addressed as the most important 
issues regarding paediatric poisoning in healthcare 
delivery system, and national programmes need to be 
implemented to counter the increasing morbidity and 
mortality associated with this social mishap.
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