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Abstract:Accidental or intentional ingestion of a toxic agent is common in the pediatric population.?Poisoning
is classified as external causes of morbidity and mortality as they are entirely dependent on the presence of an
extrinsic environmental factor. Although the provision of a completely risk-free environment is not possible,
children and young people should be protected from external causes of serious harm.' Acute poisoning in
children is an important worldwide pediatric emergency. The exact incidence of childhood poisoning is not
known in India due to under reporting and poor record keeping however reported incidence of childhood
poisoning in various studies varies from 0.3% to 7.6%.This study is planned to gather clinico-epidemiological
data regarding poisoning in children in rural tertiary care hospital , so as to create awareness and help to
reduce the occurrence of poisoning, morbidity and mortality associated with it.This hospital based
observational study was conducted in children aged 1-12 year admitted in paediatric emergency ward presented
with accidental poisoning from any source between January 2016 to December 2016. .A total of 231 children
admitted with accidental poisoning were included in the study..
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I.  Introduction

Children need a safe, healthy, and nurturing environment to achieve their full potential.Poisoning is
classified as external causes of morbidity and mortality as they are entirely dependent on the presence of an
extrinsic environmental factor. Although the provision of a completely risk-free environment is not possible,
children and young people should be protected from external causes of serious harm®.Poisoning may occur with
differing modes of exposure. Exposures may occur via ingestion, ocular exposure, topical exposure,
envenomation, inhalation, and transplacental exposure. Poisoning that occurs in children less than 5 years of age
is generally accidental and accounts for ~85%-90% of pediatric poisoning.® Ingestions have a bimodal
population distribution, with the first peak in those aged 1 to 5 years, typically associated with exploratory
behaviours and ingestion of a single agent. The second peak occurs during adolescence, is associated with intent
to produce altered mental state or intent to harm/suicidal intent, and often involves more than one agent. There
is a male predominance within the younger age group, which reverses in the older population.?.Reported
incidence of childhood poisoning in India in various studies varies from 0.3% to 7.6%.° Management is
essentially supportive.* Prevention of unintentional ingestions is of utmost importance in the primary care
setting. Anticipatory guidance should be provided to families regarding safe storage of medications, household
cleaners, and access to poison control®.Our study was planned to gather clinico-epidemiological data regarding
poisoning in children in rural tertiary care hospital , so as to create awareness and help to reduce the occurrence
of poisoning, morbidity and mortality associated with it.

1. Material And Methods

This hospital based obsevational study was carried out on children aged 1-12 yr admitted in Paediatric
emergency ward of Burdwan Medical College & Hospital, Burdwan, West Bengal who presented with
accidental poisoning from any source between January 2016 to December 2016. A total of 231 children
admitted with accidental poisoning were included in the study
Study Design:Hospital based Observational study
Study Location: This was a tertiary care hospital based study done in Department of Paediatrics, Burdwan
Medical College & Hospital, Burdwan, West Bengal.

Study Duration:January 2016 to December 2016 ( 12 months )
Sample size: 231 children
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Sampling method :Complete enumeration method.

Study technique :All patients admitted in pediatric emergency ward, BMCH ( except those falling under
exclusion criteria)are considered in the study .Proper history of the suspected poisoning was taken in details ,
proper and thorough examination was done with particular emphasis on system involved.Investigation (blood
and radiological) as and when required was done. Finally the outcome of each patient was noted.

Inclusion criteria:
1. Children aged 1-12 years presenting in paediatric emergency ward with accidental poisoning from any
source ( chemical or biological )

Exclusion criteria:

1. Children below I year

2. Cases of food poisoning and dog bites

3. H/O Allergic reaction to any chemicals or idiosyncratic reaction of any drug/ medication intended for
treatment presenting as poisoning

4. Patients with no signs of life on admission

5. Children with chronic illness

6. Party not willing to participate .

Procedure methodology

After written informed consent was obtained, a well-designed questionnaire was used to collect the
data.For all patient, different parameters on sociodemographic basis including age, gender, SE status by
modified Kuppuswamy scale, types of poison, nature of poison, route of exposure, clinical presentation and
examination findings, investigation done, events of mortality and the reasons for mortality was taken. Relevant
investigation findings like chest X-Ray to diagnose chemical pneumonitis in kerosene poisoning , blood tests
and urine examination to rule out complication of various poisonings like insecticides or snake envenomation
was recorded and compiled under clinical presentations. Analysis of results was done by standard statistical
methods.

I11. Result
Table no 1:During study period a total of 324 children with acute poisoning were admitted to hospital, total
Pediatric admission during the study period was 14695, poisoning contributed for 2.2 % of total admission. 231
cases of accidental poisoning (1.57 % ) were included in analysis after excluding cases with food poisoning,
toxic or idiosyncratic reaction to prescribed drugs, dog bites , suicidal , homicidal poisoning and other exclusion
criterias.

Tableno 1
Total Admission Total Poisoning Cases Accidental Percentage Of Accidental
Posinong Posinong
14695 324 231 1.57

TOTAL ADMISSION=14695

231, 2%

14464, 98%

B ACCIDENTALPOISONING ~ ®OTHERS

Table no 2:0ut of 231 poisoning cases 135 were male (58.4%) , 96 were females , sex ratio in the study is
1.4:1 (Male: Female).
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Table no2
Total Male Female
231 135 96
TOTAL=231

96, 42%

135, 58%

H MALE B FEMALE

Table no3:Majority of the children with poisoning were from rural area (n= 153, 66.23 %) , urban residents
were 78 in total i.e 33.76 %. Rural : Urban ratio — 1.9:1

Table no3
Total Urban Rural
231 78 153
RESIDENCE

78, 34%

153, 66%

HURBAN ®RURAL

Table no4:127 children (54.9 %) were of the age group 1yr -4 yr 11mo followed by 59 (25.6 %) children of

age group 5yrs- 8 yrl1mo. Minimum age was 1 year and maximum was 12 year , Mean age being 5.1 + 3.3
years.

Age Group (years) Frequency Male/Female Rural/Urban Percentage
lyr-4yrllmo 127 67/60 82/45 54.9
5yr-8yrlimo 59 41/18 39/20 25.6

9yr-12yr 45 27/18 32/13 19.5
Total 231 135/96 153/78 100
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Table no 5:0ut of 231 children , 109 (47.2%) belonged to families with SES - upper lower or Class IV while 62
(26.8%) belonged to lower middle SES or Class 111

Table no 5
SES Class Frequency Percentage
UPPER (1) 1 0.5
UPPER MIDDLE (I1) 14 6.1
LOWER MIDDLE (l11) 62 26.8
UPPER LOWER (IV) 109 47.2
LOWER (V) 45 19.4
TOTAL 231 100
SES
120 169
100
80
62
60
40
20 14
1
0 T
UPPER UPPER MIDDLE LOWER MIDDLE UPPER LOWER LOWER

HUPPER W UPPERMIDDLE ®LOWERMIDDLE ®UPPERLOWER ™ LOWER
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Table no 6:Seasonal variation — overall in Summer ( February — May ) was 114 cases (49.4% ) , in Rainy
season ( June - September) was 68 cases (29.4%) and Winter ( October — January ) 49 cases (21.2%).

ESUMMER mRAINY = WINTER

Table no 6
Season Frequency Percentage
Summer 114 49.4
Rainy 68 29.4
Winter 49 21.2
TOTAL 231 100
SEASON

114, 49%

Table no 7: Most of the poisoning happened in the home environment (n= 189, 81.8%).

Tableno7
Place of poisoning Frequency Percentage
Indoor 189 81.8
Outdoor 42 18.2

PLACE OF POISONING

42, 18%

189, 82%

HINDOOR mOUTDOOR

Table no 8: Toxic agent intake responsible for poisoning in most cases was by ingestion . (n= 192, 83.2%)

Table no 8
Mode of poisoning Frequency Percentage
Ingestion 192 83.2
Parenteral 39 16.8
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MODE OF POISONING

39,17%

192, 83%

M INGESTION m PARENTERAL

Table no 9: Regarding the type of agents involved volatile hydrocarbons (mostly kerosene and terpene)
accounted for the highest proportion of poisonings (84 cases, 36.3%), followed by agricultural pesticides like
organophosphates, organochlorines, carbamates (46 cases, 19.9%) and parenteral poisoning (bites and
stings) (n=39, 16.8%) . Drugs like acetaminophen, sedatives (clonazepam), iron preparations, antihistaminics
(cyproheptadine), and anticonvulsants (phenobarbitone) accounted for 26 cases,(i.e 11.2 %). Household
insecticides and rodenticides like pyrethroids, zinc phosphide/rat poison ( 17 cases , 7.4%); vegetable
poisons such as Datura, Lathyrussativus (n=10, 4.3 %); household items, cleaning agents e.g. phenyl,
detergents, disinfectants (n=5, 2.1 %), and corrosives like hydrochloric, sulphuric and nitric acids , oxalic
acid (n=4, 1.7%) were the other substances implicated.

Table no 9

Type of poison Frequency Percentage
Volatile hydrocarbons (kerosene/terpene) 84 36.3
Agricultural pesticides(OP/carbamates) 46 19.9
Parenteral poisonings(snake bites/stings) 39 16.8
Drugs 26 11.2
Household insecticides/rodenticides 17 7.4
Vegetable poisons(dhatura,lathyrus) 10 4.3
Household cleaning agents(phenol/detergents/soaps) 5 2.1
Corrosive agents(acids) 4 1.7
TOTAL 231 100

TYPE OF POISON

84
90
80
70
f —
i —
i “Ee———
5 5 ) S S © 5
s R & RS R S o 8
S S R § © o &
S A Q K Q s DS
& & & B & N «
& ® S N ol & §
& S ¥ & L &
& < & RS & 9
Qi S S & ©
& & 3 N
A\ v Q
B VOLATILE HYDROCARBONS M AGRICULTURAL PESTICIDES ~ m PARENTERAL POISONINGS
W DRUGS ® INSECTICIDES W VEGETABLE POISON

B HOUSEHOLD CLEANING AGENTS m CORROSIVE AGENTS

DOI: 10.9790/0853-1708133443 www.iosrjournals.org 39 | Page



Study of Spectrum of Poisoning In Children Admitted In Pediatric Ward of a Tertiary Care Hospital

Table no 10: Signs and symptoms — most common symptoms were those of GI system ( nausea , vomiting,
abdominal pain , diarrhea ) — 17.3% , CNS (seizure, altered sensorium) — 12.9% , RESPIRATORY (cough,
respiratory distress, chest pain) — 9.95 % and CVS (circulatory failure and tachyarrhythmias) — 4.76% .

Table no 10
Type of poison Asymptomatic Gl CVS CNS RESP
Volatile hydrocarbons (kerosene/terpene) 48 13 0 3 20
Agricultural pesticides(OP/carbamates) 25 7 0 11 3
Parenteral poisonings(snake bites/stings) 22 0 8 9 0
Drugs 13 8 1 4 0
Household insecticides/rodenticides 11 5 0 1 0
Vegetable poisons(dhatura,lathyrus) 3 3 2 2 0
Household cleaning agents(phenol/detergents/soaps) 2 3 0 0 0
Corrosive agents(acids) 3 1 0 0 0
TOTAL 127 40 11 30 23
CLINICAL PRESENTATION
140 27
120 -
100 -
80 -
60 -
40
40 - 30
23
20 -+ 1
0 - . — .
ASYMPTOMATIC Gl Cvs CNS RESPIRATORY

B ASYMPTOMATIC =Gl ®mCVS ®mCNS mRESPIRATORY

Table no 11: Number of patients who were asymptomatic on presentation was 127 (54.9%). But, they had
history of exposure to poisonous agents, were kept under observation and discharged within 24 hours. Average
duration of stay was 2.3 + 2.1 days.

Table no 11
Duration of stay Frequency Percentage
<1 day 127 54.9
1-3 days 76 32.9
>3 days 28 12.2
DURATION OF STAY
28,12%
127,55%

76, 33%

E<1DAY m1-3DAYS m>3DAYS
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Table no 12: Overall survival rate noted in the present study is 91.8% (n=212) , 14 patients left against medical
advice because of financial and domestic problems . 5 patients succumbed to death.

Table no 12
Outcome Frequency Percentage
Survived 212 91.8
Death 5 2.2
LAMA 14 6.0
OUTCOME

5,2%_ 14,6%

HSURVIVED mDEATH mLAMA

Table no 13: Out of 5 deaths , 3 — respiratory failure , 2 —multiorgan dysfunction. Main causes implicated were
OP poisoning and hematotoxic and neurotoxic snakebites presenting late to hospital.

Table no 13
Deaths Frequency Percentage
Respiratory failure 3 60
Multiorgan dysfunction 2 40
Total 5 100

CAUSE OF DEATHS

2,40%

3,60%

B RESPIRATORY FAILURE B MULTIORGAN DYSFUNCTION

V. Discussion
Children are curious and explore their world with all their senses, including taste. As a result, the home
and its surroundings can be a dangerous place when poisonous substances are inadvertently ingested — every
year hundreds of children are admitted to emergency departments. Poisoning patterns change according to age
group, type of exposure and the nature and dose of the poison.” The present study was done to know the profile
and outcome of children admitted with accidental poisoning .
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In our study out of total admissions in emergency pediatric ward , poisoning cases accounted for 2.2 % |,
accidental poisoning being 1.57% which is in range of reported incidence of childhood poisoning in India (0.3 to
7.6 %)>'"*®  Incidence of poisoning as reported in other studies include Sil et al 1.9%", Mandal et al 1%
incidence®’, Sridhar PV et al. 5.667% * , Khadgawat et al 1.1% ', Dutta et al reported incidence at 8 centres
between 0.23 — 3.3%.'°

Male preponderance was found which is similar to other studies which indicates exploratory nature of
boys compared to girls . About two-third cases were from villages indicating that access to early adequate care
is important in preventing complications .

In our study mean age of presentation was 5.1 + 3.3 years. It was observed that maximum number of
acute poisoning were in age group 1-4 years (54.9%), similar age distribution of admission is reported by study
conducted by Kariyappa M et al.', Budhathoki S et al.?°, Sridhar PV et al.® and Sil et al.'® High incidence of
poisoning in preschool children is a direct consequence of developmental stage of the chid. As the infant starts
to crawl, creep and then walk around one year of age, his human instinct leads him into exploring the
environment and putting the objects into his mouth. By two and a half to three years of age the childs motor
development makes himself vulnerable for exposure to potentially noxious things. Incidence of accidental
poisoninglgecreases after four years of age as the child gets more selective in choosing objects for mouthing and
ingestion.

Seasonal variation in patterns of poisoning definitely present with about 50% cases occurring in
summer . Kumar V also reported high incidence in summer .2

Time interval between occurrence of poisoning and hospitalisation played an important role in
determining the final outcome and complications . Most cases from rural areas, because of lack of resources
suffered more than urban residents. Signs of poisoning and therefore the hospital stay was prolonged in those
cases. Average time to hospitalisation was 4.5 + 2.1 hours. The socioeconomic status in majority of affected was
upper lower class according to modified KuppuswamyScale . Similar study findings noted by Kumar V.*and
Sridhar PV et al.?

In most cases poisoning occurred in home environment by household items only .similar findings
reported by Shashidhar V et al.*!, Aggarwal et al.”? and Sridhar PV et al. A large proportion of snakebites too
occurred inside house .It is therefore necessary to keep noxious and poisoning substances in sealed places out of
reach of children .Necessary action to be also taken against snakes and other harmful insects if found in and
around homes .

About 80% cases of accidental poisoning were through ingestion of household items and drugs .Sil et
al. and Mandal et al.also reported similar findings .***’

Volatile hydrocarbons , agricultural pesticides and snake bites formed majority of the cases in order of
frequency . similar findings noted in most of studies done on poisoning in Indian children .

Most of children were asymptomatic at presentation. Among symptomatic children most complained
of nausea , vomiting, abdominal pain, cough, respiratory distress, seizure and altered sensorium. Sridhar PV et
al. , Kumar V. , Mandal et al. ,Khadgawat et al. had similar findings. Aggarwal et al. reported more agricultural
pesticide poisonings than hydrocarbons .22

Majority of cases were kept under observation for 24 hours and then discharged. Average duration of
stay at hospital was 2.3 + 2.1 days. Only 12% cases (n=28) required hospital stay longer than 3 days , 5 out of
which had fatal outcome .

Mortality was 2.2% of which multiorgan dysfunction and respiratory failure were major causes. Some
patients left against medical advice because of domestic and personal problems . Most of these cases presented
late to hospital .

V. Conclusion
From the study following conclusions can be drawn :
1. Most of childhood poisonings are accidental and are preventable.Incidence more in boys than girls because
of their curious nature and carelessness .
Majority of childhood poisonings occur below 5 years of age .
A definite seasonal variation present with maximum occurance in summer season
Majority of the families belonged to modified Kuppuswamy SES class V.
Most of the accidental poisonings occur in home environment and with household items
Most children are asymptomatic on presentation and require only observation
Earlier the presentation to health centres better was the prognosis.

Nougkown

Following suggestions are given
1. Educating the parents and creating awareness in them ,prevention of time waste with local, traditional faith-
healers (ojhas).
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2. Safe storage of poisonous substance palaces away from reach of children

3. Child proof packs usage

4. Avoiding storage of kerosene or other liquid poison compounds in empty water bottle or soft drink bottles
5. Basic health education during schooling .

6. Flow charts for emergency management and specific antidotes should be available at all health centres.

7. National programmes need to be implemented to counter the increasing morbidity and mortality associated .

As our study population is single hospital based , so multi-centred large scale studies are required in
future for drawing more significant conclusion. More community based studies need to be done to find out the
actual magnitude of the problem in different areas . In our study toxicological analysis was not done . It was also
not possible to visit every childs home for proper advice .With increasing urbanization and rapid socioeconomic
development in India, change in pediatric poisoning profile is expected and needs to be explored.
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