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Abstract  
Background: Snake bites are a common medical emergency and an 

occupational danger, considered a neglected illness, particularly in India. Data 

are scarce on the epidemiology of snake bites on the Indian subcontinent. The 

study aimed to investigate the clinico-epidemiological characteristics of snake 

bite victims who present to the emergency department, as well as to evaluate 

therapeutic choices in envenomed patients and to determine the outcome. 

Materials and Methods: This hospital-based descriptive research was 

conducted in the emergency department of Rajiv Gandhi government general 

hospital in Chennai between February 2020 and January 2021, with 

authorisation from the ethical committee. Data on demographic characteristics, 

clinical features, complications, treatment details, and the outcome of snake bite 

patients were documented and analysed. Result: Among 130 snake bite 

patients, cases had male predominance (67.7%). Students (20%) had the most 

snake bites. Although 86% of the patients were free of comorbidities, remaining 

hav Diabetes Mellitus and Hypertension. Maximum bites occurred between 4 

and 8 PM (63%), with outdoor bites occurring more frequently (72.3%). While 

34.6% of snakes were unidentified, Viper (24.6%) and Cobra (20.8%) were seen 

as the primary snake types involved. Higher number of cases were bitten in the 

lower limb (63.8%) and hospitalised with no tourniquet (65.4%), but with stable 

vitals (76.2%). Half of the patients had neurotoxic symptoms, 40% hemotoxic 

who were given ASV and bite-to-needle time was < 4 hours. Only 25% reported 

minor responses. Complications of snake bite included renal and respiratory 

failures. The mean hospital stay was six days, with a 4.6% mortality rate. 

Conclusion: Snake bite is an unanticipated risk among students, farmers, and 

even housewives in the tropics. Regular public health activities emphasising 

preventive, pre-hospital management (first aid), and the significance of early 

hospital transfer should be implemented. 

 
 

 

INTRODUCTION 
 

Snake bites are a common medical emergency and an 

occupational danger, particularly in tropical India, 

where farming is a key source of income. Snakebite 

is one of the neglected tropical illnesses targeted by 

the World Health Organisation (WHO).[1] However, 

it was left out of the WHO reports on neglected 

tropical diseases in 2010 and 2013. Even though 

snakebites' social and economic effect is widespread, 

public health officials, doctors, and policymakers 

have consistently ignored the issue.[2] Over 2,000 

snake species are known globally, with 

approximately 400 being venomous. These snakes 

are members of the Elapidae, Viperidae, 

Hydrophiidae, and Colubridae families. Viper bites 

are more prevalent in humans than other dangerous 

snake bites. The Russell's viper is the most prevalent 

type in Southern Asian countries, and its bite is 

considered an occupational danger for the farming 

population.[3] 
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Globally, around 4.2 lakh cases of snakebite 

envenomation and 20,000 fatalities have been 

documented, although the true statistics may be 

significantly higher. Conservative estimates put the 

death rate at 0.297 per lakh population, ranging from 

0.001 in North America to 2.434 in Oceania.[4] 

Snakebites are most common in South Asia, South 

East Asia, and Sub-Saharan Africa. Envenomation is 

predicted to be 81,000 annually in India, the most in 

the world, followed by Sri Lanka, Vietnam, and 

Brazil. In India, the worst impacted states are Uttar 

Pradesh, Andhra Pradesh, and Bihar, with the bulk of 

deaths reported in Andhra Pradesh.[5] 

Every year, 50,000 Indians die due to snake bites, 

despite India not having the most poisonous snakes 

in the world, nor does it have a scarcity of anti-snake 

venom.[6] The primary reason for this "unacceptable 

incidence" of snake bite fatalities is that individuals 

initially try out various "bizarre remedies" instead of 

heading to the nearest hospital.[7] Because most snake 

bites occur in uneducated, rural populations who 

employ witchcraft and traditional healers, data on the 

epidemiology of snakebites from the Indian 

subcontinent are few. Only cases of snakebite with 

severe envenomation reach medical facilities.[2] 

The shortage of anti-snake venoms, limited access, 

and low-quality healthcare services contribute to 

increased mortality and morbidity in tropical 

nations.[8] People in countries such as India choose 

traditional healers over qualified doctors, owing to 

ignorance and financial constraints. As a result, 77% 

of snakebite victims in rural regions die outside the 

healthcare system.[9] Snakebites can result in life-

threatening consequences such as shock, systemic 

haemorrhage, respiratory muscle paralysis, acute 

renal failure, and tissue necrosis at the bite site. 

Snakes from the families Viperidae and Elapidae are 

thought to be more dangerous. Because snakebite 

problems develop quickly and irrevocably, medical 

intervention must be timely and appropriate.[10] 

Even though snakebite deaths may be avoided, the 

fatality rate remains high due to a lack of awareness 

among doctors about snakebite care. This, combined 

with a delay in conventional treatment, a lack of anti-

snake venom, and a lack of tracheal intubation and 

breathing via a bag-valve-mask in neuro-toxic cases, 

have all been key contributors to snakebites-related 

deaths.[11] It is difficult to be accurate about the real 

number of snake bite morbidity and fatality since 

these occurrences are not regularly documented in 

most countries, and only a few nations have a solid 

epidemiological reporting system. In 2007, India 

implemented a nationwide policy for snake bite care. 

This regimen advised providing anti-snake venom 

mostly within the first three hours. It has been stated 

that with the introduction of this new Indian strategy, 

both mortality and consumption of anti-snake venom 

have dropped. The World Health Organisation 

created and endorsed a similar guideline for treating 

snake bites in Southeast Asia.[12] 

The current study aimed to explore the clinico-

epidemiological features of snake bite victims who 

appear in the emergency department and assess and 

identify the outcome of therapy options in 

envenomed patients. 

 

MATERIALS AND METHODS 

 

The present hospital-based descriptive study was 

conducted after obtaining permission from an ethical 

committee between February 2020 and January 2021 

at Rajiv Gandhi government general hospital, Madras 

medical college, Chennai.  

Inclusion Criteria 
Patients aged >13 and up who meet any of the 

following criteria: those who gave their consent or 

who presented with a history of snake bite with or 

without evidence of bite, patients with history and 

definitive evidence of snake bite in the form of local 

cellulitis, regional lymphadenitis, and prolonged 

clotting time, neurotoxic manifestations such as 

ptosis, dysphagia, external ophthalmoplegia, and 

respiratory failure, or patients with a history of snake 

bite with or without evidence of a bite.  

Exclusion Criteria 
Those under 13, those unwilling to engage in the 

study, and those with a history of scorpion bites or 

bee stings were excluded. 

Methodology 

Data were collected from patients who met the 

inclusion criteria after obtaining informed permission 

from the patient or caretaker (depending on the 

patient's clinical status). After describing the purpose 

of the study, all patients will provide written 

informed permission, which will be collected on 

arrival. This study imposes no additional financial 

burden on participants through treatments or 

investigations. Along with the demographics, the 

factors considered were the most prevalent snake 

species, gender, victim age, time and location of the 

bite, symptoms observed on hospital admission, 

therapy began, number of ASV utilised, and final 

result. 

Statistical Analysis 

The following descriptive and inferential statistical 

approaches were used to analyse the data (SPSS 

software): frequency, percentage, mean, and standard 

deviation (SD). A two-tailed P< 0.05 was deemed 

statistically significant. 

 

RESULTS 

 

The study involved 130 patients in total. The research 

individuals' ages varied from 18 to 65, with a mean 

age of 36.5 (SD=11.86) years. Two-thirds of them 

(67.7%) were men. Diabetes Mellitus affected 19 

(14.6%) individuals, Hypertension affected 21 

(16.2%), and Bronchial Asthma affected two. 

Regarding occupation, 20% of those bitten by snakes 

were students, 18.5% were hoe makers, and 13.1% 

were farmers [Table 1]. 

Nearly half (48.5%) of the bites were recorded 

between 4 and 8 p.m. Bites were recorded between 8 
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p.m. and midnight and between 4 and 8 a.m. 

Regarding 12-hour intervals, 59.2% of the bites 

happened during the day (8 AM to 8 PM), while the 

remainder (40.8%) occurred between 8 PM and 8 

AM. 

 

 
Figure 1: Time of bite comparison between genders 

 

There was no difference in the proportion of females 

bitten at night compared to males (45.2% v/s 38.6%, 

p=0.474) (Figure 1). One-fourth (27.7%) of the bites 

happened indoors. Males had a much greater chance 

of being bitten outdoors than females (57.1% v/s 

79.5%, p=0.008). The snakes could not be recognised 

in more than one-third (34.6%) of the bite cases. Most 

snake bites were from Viper, followed by Cobra and 

Krait. Non-poisonous snakes were responsible for 

15.3% of the bites. 

Among identified snakes, viper was observed to have 

caused the highest number of bites in 8 am-8 pm 

(65.6%) and cobra in 8 pm-8 am. Regarding the place 

of bite, cobras contributed to the highest number of 

bites indoors and vipers to outdoor bites [Table 2]. 

However, we found no statistical correlation relating 

the type of snake to the time and place of bite 

(p>0.05). 

Nearly two-thirds (63.8%) of the subjects got bitten 

in the lower limb, while 27.7% got bitten in the upper 

limb. Most (65.4%) of the patients reported to the 

hospital with no tourniquet. Tourniquet was applied 

by 45 (34.6%). Two subjects had punctured the bite 

site, and one had also applied a tourniquet [Figure 2]. 

 

 
Figure 2: A) Site of bite and B) Native treatment rates 

for patients 

 

Symptomology traits indicated higher rates of 

neurotoxicity and hemotoxicity (Table 3). About half 

the patients had neurotoxic signs, while 40% had 

hemotoxic signs. Cellulitis was seen in 8.5%, while 

12.3% had local oedema. 11.5% had these symptoms 

in various combinations. Two had no symptoms of 

toxicity. Over three-fourths of the patients were 

stable on arrival (76.2%). At least half the patients 

had a bite-to-needle time of < 4 hours, while about 

one-third had a bite-to-needle time between 4 to 6 

hours [Table 3]. 

Among 130 patients, 14 did not require ASV. In the 

remaining, the median dosage of ASV needed was 

ten vials (Table 3). Of the 116 who got ASV, 25% 

had mild reactions, while 5.2% had moderate 

reactions. Also, the majority of patients were detected 

to have normal clotting time (64.6%), renal function 

(90.8%), platelets (93.8%) and no deposits of 

albumin or myoglobin (88.5%). All of their X-rays 

and ECGs were normal. 

Length of hospital stay ranged from 2 to 16 days with 

a median of 6 days (IQR = 4.75-8). Nine (6.9%) had 

renal failure, 8 (6.2%) had respiratory failure, and one 

each had DIC and gangrene (Figure 3). Eight (6.2%) 

each required ventilator support and dialysis, while 6 

(4.6%) required blood transfusion. Two required 

fasciotomy, of whom one also needed dialysis. Of the 

130 people, six (4.6%) died. Five deaths occurred 

following a viper bite, while one was due to a krait 

bite. 

 

 
Figure 3: Details of patients' A) hospital stay and B) 

complications 

 

One of those who died was Hypertensive, while one 

was diabetic. The remaining four had no 

comorbidities. Three deaths occurred due to bites in 

the daytime, while three occurred following 

nighttime bites (p=0.673). Two deaths occurred due 

to indoor bites, while four occurred following 

outdoor bites (p=0.752). Four deaths occurred 

following bites in the lower limb, while one each 

happened due to upper limb and abdomen bites.  

Two deaths occurred in those who applied 

tourniquets, and the remaining four were those who 

did not puncture the bite site. The probability of death 

was similar in both groups (4.3% v/s 4.8%, p=0.914). 

Three died of unstable vitals on arrival, while three 

were stable (p=0.127) [Table 4]. Five deaths occurred 

in those with a bite-to-needle time of less than 4 

hours; three reached within 2 hours, while two had a 

bite-to-needle time of 2-4 hours. One person who 

died had a bite-to-needle time of more than 12 hours. 

All six persons who died were administered Anti 

snake venom. 

Three of them received 14 vials of ASV, while one 

person each received 8, 10 and 12 vials of ASV. 

Three of those who died had reported mild reactions 

to ASV. One had a moderate reaction, while two 

reported no reaction to ASV. Two patients died 

within two days of admission, while five had a length 
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of hospital stay ranging from 10 to 16 days. All 

except one of the patients who died had renal failure 

as a complication; they had to undergo dialysis 

[Table 4]. 

 

Table 1: Demographics of snake bite patients 

Parameter Number Frequency 

Gender   

Male 88 67.7 

Female 42 32.2 

Occupation   

Agriculture 17 13.1 

Business 9 6.9 

Clerk 1 0.8 

Daily labour 14 10.8 

Driver 1 0.8 

Govt employee 11 8.5 

Homemaker 24 18.5 

Private 15 11.5 

Sanitary worker 2 1.5 

Software 4 3.1 

Student 26 20.0 

Sweeper 3 2.3 

Teacher 2 1.5 

Trading 1 0.8 

 

Table 2: Correlation of snake type with time and place of bite 

Parameter Snake identified Parameters compared Total P value 

Time of bite  8 AM - 8 PM 8 PM - 8 AM 

Cobra 15 (55.6%) 12 (44.4%) 27 0.922 

Krait 8 (61.5%) 5 (38.5%) 13 

Viper 21 (65.6%) 11 (34.4%) 32 

Non-poisonous 7 (53.8%) 6 (46.2%) 13 

Not identified 26 (57.8%) 19 (42.2%) 45 

Total 77 53 130 

Place of bite  Indoor Outdoor   

Cobra 8 (29.6%) 19 (70.4%) 27 0.819 

Krait 4 (30.8%) 9 (69.2%) 13 

Viper 9 (28.1%) 23 (71.9%) 32 

Non-poisonous 5 (38.5%) 8 (61.5%) 13 

Not identified 10 (22.2%) 35 (77.8%) 45 

Total 36 94 130 

 

Table 3: Symptomology and hospital admission - treatment parameters 

Parameters Frequency Percentage 

Symptomology (n=130) Neurotoxic 53 40.8 

Hemotoxic 39 30.0 

Both Neurotoxic & Hemotoxic 9 6.9 

Hemotoxic & cellulitis 4 3.1 

Neurotoxicity & cellulitis 2 1.5 

Local cellulitis 5 3.8 

Local oedema 16 12.3 

No symptoms 2 1.5 

Vitals on arrival PR; BP; SPO2 

(n=130) 

Stable 99 76.2 

Unstable 31 23.8 

Bite to needle time (n=130) <2hrs 26 20.0 

2-4 hrs 39 30.0 

4-6 hrs 44 33.8 

6-8 hrs 11 8.5 

8-10 hrs 6 4.6 

>12hrs 4 3.1 

ASV dosage (n= 116) 6 3 2.6 

8 38 32.8 

10 58 50.0 

12 6 5.2 

14 11 9.5 

Reactions to ASV (n= 116) Mild 29 25.0 

Moderate 6 5.2 

Nil 81 69.8 

 

Table 4: Mortality patient parameters 

Parameter Frequency Percentage 

Bite Time   
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4-8 AM 2 33.3 

4-8 PM 3 50.0 

8-12 PM 1 16.7 

Bite place   

Indoor 2 33.3 

Outdoor 4 66.7 

Tourniquet   

Tourniquet applied 2 33.3 

No tourniquet 4 66.7 

Vitals on arrival   

Stable 3 50.0 

Unstable 3 50.0 

Bite-to-needle time   

0-2 hrs 3 50.0 

2-4 hrs 2 33.3 

> 12 hrs 1 16.7 

Total 6 100.0 

ASV dosage   

8 1 16.7 

10 1 16.7 

12 1 16.7 

14 3 50.0 

Hospital stay   

2 2 33.3 

10 1 16.7 

14 2 33.3 

16 1 16.7 

Renal failure 3 50.0 

Respiratory failure & renal failure 1 16.7 

Gangrene & renal failure 1 16.7 

Nil 1 16.7 

 

DISCUSSION 
 

Snakebite is one of the tropical developing nations' 

most prevalent medical crises. It mostly affects the 

working-age population. Because of under-reporting, 

the true pattern of illness and death remains largely 

unclear.[6] Over 12 months, prospective research was 

conducted on 130 patients with snake bites who 

reported to the emergency room at Rajiv Gandhi 

government general hospital. The 130 patients' ages 

ranged from 18 to 65, with a mean age of 36.5 and a 

male predominance among victims. A parallel 

investigation revealed a probable comparable mean 

age and drop in the occurrence of patients >50 years 

of age and male preponderance among patients, 

which was consistent with our findings.[13] The 

predominance of male patients might be attributed to 

increased outdoor activities and, therefore, higher 

exposure to snakes.[14] 

Lower limbs were the most prevalent biting location 

in 83 instances, accounting for 63.8%. The lower-to-

upper-limb ratio is 2:1. According to several studies, 

80% of bites occurred in the lower limbs and 20% in 

the upper limbs.[7,15,16] 

The most prevalent occupational categories 

participating are students (20%), followed by 

housewives (18.5%). Contrary to research 

undertaken by other hospitals, the current study 

found that the prevalence of snakebite poisoning was 

higher among those working in agriculture (30%) 

compared to other occupations.[17,18] With a 

frequency of 48.5%, over half of the bites were 

recorded between 4 and 8 p.m. Regarding 12-hour 

intervals, 59.2% of bites happened during the day (8 

am-8 pm). Rest from 8 p.m. to 8 a.m. (40.8%). 

Comparative research by Sawai et al. discovered a 

peak in snake bites between 6 PM and midnight.[19] 

Of 130 cases, 94 were bitten outside, accounting for 

72.3%. In which males had a much higher chance of 

being bitten outside than females. Bites during the 

day are 67% more likely to occur indoors, whereas 

bites at night are 61.1% more likely to occur outside. 

Snakes could not be detected in 45 130 patients, or 

34.6% of the total. Viper bites accounted for the most 

detected snake bites, accounting for 24.6%, followed 

by cobra bites (20.8%) and krait bites (10%). Around 

10% of instances involved non-poisonous snakes. A 

similar study also substantiates viper snake, the most 

recurrent species, cobra, and krait.[20] 

Most patients reported to the hospital, around 65.4% 

(84), are without a tourniquet. Comparative research 

undertaken in Nepal and Nigeria also reports patient 

visits to hospitals without receiving first aid. This 

may also be accounted for by the lack of adequate 

primary health care centres in rural areas where snake 

bites are more common.[18,21] Approximately 43% of 

the 130 individuals exhibited neurotoxic symptoms, 

whereas 30% had hemotoxic symptoms. This was 

consistent with the findings of Halesha et al., who 

observed that neuroparalytic characteristics, 

characteristic of cobra and krait bites, were seen in 72 

instances (40%). Haematotoxic signs were related to 

viper bites in 108 cases (60%).17 It was also 

observed that among 130 patients who attended to the 

emergency room with snake bites, 35.5 percent had 

extended whole blood clotting time, a significant 

condition also reported by Dsilva et al.[22] 
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Since ASV was the primary treatment modality, 

about 116 individuals required ASV treatment, with 

a median dosage of ASV requiring ten vials. Anti-

snake venom was not needed for 14 patients. A 

comparable treatment module was also used, with 

similar trials reporting effective outcomes.[23,24] Out 

of 116 persons who received ASV, 25% (29) had 

mild responses, while 5.2% had significant reactions 

such as rash, nausea, vomiting, fever, chills, itching, 

and hypotension. Intramuscular adrenaline, steroids, 

and antihistamines were used to effectively moderate 

these symptoms, as also reported and treated by Amin 

et al.[25] The length of stay in the hospital ranged from 

2 to 16 days, with a median of 6 days. In our study, 

the most prevalent complication was renal failure, 

which occurred in 6.9% of patients, followed by 

respiratory failure in 6.2%. Previous research has also 

found a return of renal and pulmonary failure.[26,27] 

This complication was treated with ventilator support 

in 8 (6.2%) patients, blood transfusion in 6 (4.6%) 

patients, dialysis in 5 patients, and fasciotomy in 1 

patient. 

Our study found an extremely low (4.6%) death rate. 

Viper bites were the most common cause of death, 

with bite timing, location, and first aid insignificantly 

associated with mortality. The time from bite to 

needle did not affect patient mortality. Only one 

patient developed renal failure and refused dialysis. 

However, probable research claims no fatal outcome 

was documented among patients admitted within 24 

hours of the snake bite, emphasising the significance 

of early treatment.[17] According to them, the most 

common consequence is respiratory paralysis, 

followed by acute renal failure, bite gangrene, and 

DIC, similar to our study. 

 

CONCLUSION 
 

Although snakebite is preventable, it is one of the 

most prevalent emergencies in the emergency room. 

In the current research, adult snakebite patients with 

envenomation reported to the emergency department 

of a tertiary care centre in Chennai were primarily 

males. The most common location of the bite was the 

lower limb, and most cases were documented in the 

evenings and early night hours. Among all toxicities, 

neurotoxicity is the most common, followed by pure 

haemotoxicity, suggesting the recurrence of Viper 

bites. More problems and patient deaths were caused 

by respiratory and renal failures, which may have 

been averted with earlier hospital visits. 
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