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Abstract
Introduction: Snake bite poisoning in children is an emergency condition with significant mortality. 
It is more prevalent in Terai and Inner Terai regions of Nepal especially during monsoon season. There 
is no study on snake bite poisoning in this part of the country after the introduction of national snake 
bite management guideline in 2003. This retrospective study was conducted to evaluate the clinico-
epidemiological profile, amount of anti-snake venom used and outcome of snake bites. Materials and 
Methods: Two hundred and forty six cases of snake bite poisoning admitted in emergency department 
of the hospital up to the age of 14 years, over a period of 6 years from 2004/2005 to 2009/2010 were 
evaluated retrospectively. Results: The study showed male predominance (57.3%) in snake bites with 
higher incidence of children above ten years of age (58%). The most of the poisonings (71.9%) was seen 
during June, July and August months which correspond to the monsoon season in Nepal. Majority of the 
victims had been bitten by unidentified snakes (52 %), mostly on the fingers & hands (64.6 %). Ptosis was 
observed in all cases of snake bite poisoning. Slightly less than 1/3rd of the children had respiratory distress 
needing respiratory support. Average ASV used was 18.2 vials. Case fatality rate (CFR) was quite high 
(28.2%) with more fatality on those with respiratory distress. Conclusion: As mortality due to snakebite 
poisoning and consumption of antisnake venom is not reduced by the use of the national protocol 2003, 
further study to evaluate alternate protocol is recommended.
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Introduction 

Snake bite is an important medical emergency and 
cause of hospital admissions in many parts of the 

South East Asian region1
. The incidence of bites is high in 

warm regions, where snakes are abundant and economic 
activities are mainly agricultural2 Among 3,000 known 
species of snakes, only 200 are poisonous to humans3. 

It is diffi  cult to be precise about the actual number 
of morbidity and mortality of snake bites as these events 
are not systematically reported in most countries and 
very few countries possess a reliable epidemiological 
reporting system. It is estimated that the incidence of 
snake envenomation in the world can exceed 5 millions 
per year with an associated mortality rate of 125000 
persons per year2. The highest burden of snake bites exists 
in South Asia, Southeast Asia, and sub-Saharan Africa4. 
In Asia alone, it has been estimated that four million 
snakebites occur each year, of which approximately 50% 
are envenomed, resulting in 1, 00,000 annual deaths2. 

In Nepal, a total of 77 species of snakes have been 
reported so far and among them 22 are poisonous. The 
most commonly found poisonous snakes include 4 
species of krait, 3 species of cobra, 9 species of viper, 1 
species of coral snake, 1 species of Himalayan pit viper, 
1 species of mountain pit viper and 1 species of Russell’s 
viper. The commonest poisonous snakes in the terai and 
inner-terai regions of Nepal are Cobras and Kraits5. 

In Nepal, it is estimated that at least 20,000 snake 
bites occur each year with about 1000 deaths in hospitals, 
mainly in the Terai region6. A community based study 7 in 
Nepal showed the annual mortality from snake bite to 
be 162 per 100000 populations.

Nepal did not have any guidelines for anti-snake 
venom use in the past. Diff erent doctors and medical 
persons managed snake bites diff erently even within 
the same hospital. The need of protocol was realized 
by all health workers. Therefore, the protocol for 
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the management of snake bites was developed and 
introduced in Nepal in 20038. Based on the few studies 
done in various parts of Nepal, the case fatality rate of 
poisonous snake bites ranged from 3 to 58% before 
the introduction of the national protocol in 20035, 7, 9-13. 
Even after the introduction of national protocol the case 
fatality in children remained high (about 25%)14, 15. 

India had introduced a national protocol16 for 
management of snake bites in 2007. This protocol 
recommended giving anti-snake venom mainly during 
fi rst three hours. It has been reported that the mortality 
as well as the consumption of anti-snake venom have 
decreased after the implementation of this new Indian 
protocol17. Similar guideline was also developed and 
recommended by World Health Organization for the 
management of snake bites in Southeast Asia region18. 

The outcome of snake bites has not been studied 
in this part of Nepal after the introduction of national 
protocol. This study was, therefore, conducted to 
evaluate the clinico-epidemiological profi le, amount of 
anti-snake venom used and outcome of snake bites.

Materials and Methods

This was a retrospective study conducted on snake 
bite patients treated at Lumbini Zonal Hospital in Butwal 
which is a referral hospital of this area with 134 beds 
and specialist services. The data were collected from 
the records over 6 years (July/August 2004 to June/July 
2010) of patients admitted in emergency ward of the 
hospital. The patients were managed by the team that 
comprised of medical offi  cers, physicians, pediatricians 
and paramedical staff s. 

Emergency department is equipped with an 
electrocardiogram machine, pulse-oximeter, oxygen 
cylinders, emergency drugs, and resuscitation 
equipments including endotracheal intubation sets. 
Anti-snake venom used in this ward is made in India 
from Haff kine Pharmaceutical Company, Bombay, which 
is provided by the Ministry of Health and Population, 
Epidemiology and Disease Control Division and it is 
available in emergency department throughout the year. 

The details of each case were taken from patients’ 
case records. The variables used were most common 
snake species, gender, the age of victims, the time and 
site of bite, the symptoms noticed on hospital admission, 
the treatment instituted, number of ASV used, and the 
fi nal outcome. The data were entered in a computer 
database and analyzed using excel. 

The diagnosis of snake-bite was established on the 
basis of a history of snake-bite with examination of the 

killed snake when available, recognition of the snakes by 
patients and bystanders and clinical manifestations. 

Snake bite victims were observed in emergency 
department and those who didn’t develop signs of 
envenomation after 8 hours of bite were discharged. 
Patients were examined with particular attention to 
their vital signs and evidence of neurotoxicity like ptosis, 
external ophthalmoplegia, respiratory paralysis and any 
signs of hemotoxic poisoning. 

Envenomed patients were treated according to 
national guidelines recommended by Epidemiology 
and Disease Control Division (EDCD) in 2003. Two vials 
of polyvalent anti-snake venom (ASV) serum were 
given bolus followed by intravenous infusion of 4 vials 
4 to 6 hourly to patients with signs of envenomation. 
Intravenous fl uids and other medicines including 
antibiotics were also given to children on body weight 
basis. Patients were closely observed for evidence of 
early antivenom reactions and managed accordingly. 
Endotracheal intubation was performed as soon as 
patients showed signs of respiratory paralysis, and 
ventilation was assisted. As intensive care unit (ICU) 
with mechanical ventilators were not available in 
hospital, intubated patients were managed with bag 
and mask ventilation by patients’ relatives in emergency 
department. Few cases were referred to other centre. 
After clinical improvement patients were extubated 
and were shifted to wards and antivenom was gradually 
tapered and stopped. Patients were discharged after 
ophthalmoplegia, ptosis completely subsided and 
clinically stable. 

Results 

Total snake bite cases recorded at Lumbini Zonal 
Hospital during the study period were 6520, out of 
which 889 (13.6%) developed signs and symptoms of 
envenomation. Among the poisonous bites children (up 
to 14 years) comprised 246 (27.7 %.) cases. Male children 
predominated female children in this study (57.3% vs. 
42.7%). The most aff ected age group in children was 10 
yrs or more followed by 5-9 year age group as shown in 
fi gure 1.

Majority of snakes responsible for bites in the study 
were unknown (52.0%) followed by Krait as shown in 
fi gure 2.

It is seen in the fi gure 3 that about 2/3rd (64.6%) of 
the bites occurred in hand and fi ngers and only in a few 
cases (5.7%) the bite sites remained unknown.

It is shown in the figure 4 that most of the 
poisonous cases occurred in the monsoon season.
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Table 1: Clinical presentations of cases (n=241)

Signs & symptoms* No of cases Percentage
Ptosis 241 100.0
Respiratory distress 69 28.6
Dysphagia 48 19.9
Pain abdomen 24 9.9

* Cases had one or more signs or symptoms

As shown in table 1 all cases had ptosis as a sign of 
poisoning and only a few cases had diffi  culty in feeding. 
No vasculotoxic cases were found in case records. 

As shown in Figure 5 most of the cases were 
managed with less than 20 vials of antisnake venom.

The number of ASV used ranged from 4 to 90 vials 
with the average of 18.2 vials. Interestingly, one child 
who needed 90 vials survived. Five cases were already 
dead when brought to hospital. 

As seen in the Table 2, the case fatality rate 
among children is more than double that of adult and 
contributed almost half of the case fatality due to snake 
bites. Few referred cases were recorded survived.

Most of the bites (around 68%) occurred during the 
period of 10 pm to 10 am. Likewise, most of the cases 
(75%) were brought to hospital within 4 hours of bites.

Table 2: Case fatality in children and adults

Age group
No. of poisonous 

bites
No. of deaths

Case fatality rate 
(%)

Total case
Fatality rate (%)

Childhood case 
fatality (of total)

1-14 yrs 246 68 28.2
15.9 47.9>14 yrs 643 74 11.5

Total 889 142

Fig 1: Age distribution of children with poisonous snake bites (n=246)
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Fig 2: Types of Snakes (n=246)
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Fig 3: Bite sites of patients (n=246)
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Fig 5: Number of ASV vials used in the treatment (n=241)
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Fig 6: No. of ASV used and outcome of cases

Discussion

Present study showed that most of the bites 
occurred in older children. This is in agreement with 
other studies12, 19. This could be due to the fact that 
older children in our part of the world, especially in the 
communities have to carry out outdoor activities like 
fi rewood-collecting, grass-cutting, and looking after the 
cattle in the fi elds and fi eld-working exposing them to 
snakebites.

Male predominance observed in this study is 
comparable with the previous studies12, 13, 19-21. This 
observation could be due to male children playing and 
working outside with sleeveless shirts more frequently 
than their female counterparts. 

In this study, the highest incidence of snakebite 
poisoning was seen during the months of June, July 
and August which corresponds to the monsoon season 
in Nepal. This is also a hot season and the snakes come 
out of their shelter due to increased humidity and 
temperature. This seasonal pattern of poisoning was 
seen in other studies as well9,14,15,21.

The majority of children in this study could not 
identify the biting snakes. This is possibly because of 
poor knowledge of children about snakes, poor visibility 
and bite during night. This fi nding contrasts with other 
study where 61% victims had identifi ed snakes with 58% 
being cobra7. This could be due to inclusion of adult 
cases in the study. 

Biting sites were the fi ngers and hands in about 2/3rd 
of the cases in our study. This fi nding is comparable to 
previous studies12, 21. This is possible because the curious 
young children, while playing, put their fi ngers and 
hands into the blind holes or pits where the poisonous 
snakes can hide in. Similarly the older children may 
touch the snakes while cutting the grass. In the contrary, 
some of the earlier studies found lower extremities to be 
the most frequently bitten sites9, 10, 18, 20. The explanation 
given by the authors was that the snakes had been 
accidentally stamped while walking.

The commonest clinical fi nding in the present study 
was ptosis which is comparable to previous study12. 
Ptosis is easily noticeable sign both by the guardians and 
the health workers. Respiratory distress was observed 
in approximately 1/3rd of children and a large majority 
of them needed respiratory support and had poor 
outcome. Most of the children (80.2%) who needed 
respiratory support died. Respiratory distress occurs 
mostly as a result of paralysis of muscles of respiration 
by the neurotoxin and develops only after ptosis has 
developed. When the treatment of the poisoning is 
either too much delayed or inadequate after ptosis has 
been observed, possibility of developing respiratory 
distress is increased leading to increased mortality.

In the present study, majority of victims (64%) 
needed less than 20 vials of ASV during treatment. Only 
one third of the victims (36%) needed more than 20 
vials. The average number of vials of ASV used during 
treatment was 18.2 per case. This is comparable to 
another study where the number of vials used was 19.6 
per case20. But it contrasts with the previous study in the 
same centre with lower average consumption of ASVS 
(14.4 vials per case)12. 

Case fatality rate (CFR) was quite high (28.2%) 
in this study. This fi nding is in agreement with earlier 
studies12,14,15. The total case fatality rate in diff erent 
studies before the introduction of protocol ranged from 
3 to 58%. The total case fatality rate observed in this 
study (15.9%) also falls in this range. The case fatality 
rate in children was found to be more than double of the 
adult case fatality rate (28.2% vs. 11.5%) and fatality in 
children constituted 47.8% of the total fatality. This high 
CFR in this study is because of the fact that children are at 
greater risk of severe envenomation due to their smaller 
size or volume for venom distribution 3. Secondly, in this 
study, only the poisonous snakebite cases have been 
included.

Venom from the Elapids is neurotoxic as it blocks the 
transmission of nerve impulse from the neuromuscular 
junction3. Venoms should be neutralised as early as 
possible before they are fi xed to neuromuscular junction 

Study of Clinico-Epidemiological Profile and Outcome of Poisonous Snake Bites in Children



<51>J. Nepal Paediatr. Soc.

causing respiratory paralysis. Antivenom is most 
eff ective if delivered within 4 hours of the bite and is of 
little value if administration is delayed beyond 12 hours3.

In India, in 2007, a new national protocol16 was 
developed with the concept of aggressive use of 
antisnake venom within 3 hours of the development of 
fi rst sign of envenomation, ptosis. It is argued that the 
use of ASV after the development of respiratory paralysis 
is not benefi cial. The use of new protocol resulted in 
a 66% decline in the amount of ASV administered to 
victims and the case fatality rate were found to be 
decreased by 24%17. 

Cases with neurotoxic poisoning with respiratory 
paralysis need respiratory support in intensive care 
unit (ICU) set up. As ICU set up was not present in this 
hospital and intubated patients were bagged by patient 
parties themselves, the ventilation techniques could 
be not perfect. This might have lead to more mortality 
in present setting as most of the fatality was amongst 
intubated victims with respiratory paralysis.

Although this was a retrospective hospital 
based study, this descriptive study is hoped to yield 
epidemiological statistics and information on clinical 
manifestations and hospital management of the snake 
bite cases and serve to generate hypotheses for future 
studies. 

Conclusion 

Majority of snake bite poisoning in this region is 
neurotoxic which may cause respiratory paralysis and 
may need ventilatory support. So, management of 
cases in ICU set up is recommended. Neither the use of 
number of ASV doses nor the case fatality rate decreased 
with the use of national protocol 2003. Further study is 
recommended in this part of the country to evaluate the 
protocol introduced in India with aggressive ASV use 
within fi rst few hours of envenomation. 
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