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ABSTRACT 
Snake envenomation is a significant but neglected tropical disease, particularly affecting rural areas in India. This cross-

sectional study investigates the patterns of snakebite incidents and the distribution of victims treated at a rural tertiary care 
hospital in Bagalkot, Karnataka. The study aims to assess the demographics, snake species involved, timing, and 
circumstances of bites, along with the treatment outcomes. Data from 318 cases over a five-year period (2017-2022) were 
collected and analyzed. The results highlight that snakebites disproportionately affect agricultural workers and occur more 
frequently during rainy seasons and active daytime hours. While multivalent antivenoms are the primary treatment method, 
there are notable limitations due to the diversity of venomous species, which current antivenoms may not fully cover. The 
study emphasizes the need for improved diagnostic methods, region-specific antivenoms, community health education, and 
better preventive measures to reduce morbidity and mortality related to snakebites. 
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INTRODUCTION 

Snake envenomation is a neglected tropical disease 

causing considerable mortality and morbidity in 

various parts of India1.Bites by venomous snakes can 

cause acute medical emergencies involving shock, 
paralysis, haemorrhage, acute kidney injury and 

severe local tissue destruction that can prove fatal or 

lead to permanent disability if left untreated. Most 

deaths and serious consequences from snakebite 

envenomation (exposure to venom toxins from the 

bite) are avoidable by timely access to safe and 

effective specific antivenomsand supportive 

therapies.1,2,10. 

Indian Million death study estimated that India had 

1.2 million snakebite deaths (average 58,000/year) 

from 2000 to 2019. Nearly half occurred at ages 30-69 
years and over a quarter in children <15 years. Most 

occurred at home in the rural areas. About 70% 

occurred in eight higher burden states and half during 

the rainy season and at low altitude. The risk of an 

Indian dying from snakebite before age 70 is about 1 

in 250, but notably higher in some areas. More 

crudely, an of estimate 1.11-1.77 million bites in 
2015, of which 70% showed symptoms of 

envenomation. Prevention and treatment strategies 

might substantially reduce snakebite mortality in 

India3. 

In India most common snake bites are ascribed to 

Common cobra, Russel’s viper, Sawscaled viper and 

Krait. Even though scientific evidence shows there are 

numerous species which are venomous and 

distribution snake species and venom profiles are also 

different4. 

Inspite of having large literature in support of 
diversity in venomics and need for different 

diagnostic methods and treatment modalities for snake 
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bites, in India multivalent antisera is used as mainstay 

of treatment as per accepted protocols. This 

management is not without a risk of associated 

immunogenic reactions and various other 

complication17. 
In the fieldof definitive diagnosis on type of snake and 

venom identification, and availability univalent serum 

much needs to be done4, 7, 16. 

India has sufficient manufacturing capacity to produce 

large volumes of antivenom. Better understanding of 

the distribution of India’s many venomous snake 

species could help in the design and development of 

more appropriate antivenoms. The current Indian 

antivenoms neutralize venom from only spectacled 

cobra (there are three other Indian cobra species), 

common krait (there are seven other krait species), 

Russell’s viper and saw-scaled viper. At least 12 other 
species that are not covered by current antivenoms are 

known to have caused fatal bites in India. Only in 

some states do emergency ambulance services equip 

vehicles with lifesaving equipment and drugs, 

including antivenom4,5,6. 

Being located in Karnataka state, Bagalkot district is 

an agrarian economy where predominant occupation 

is seasonal farming, also has considerable mortality 

and morbidity due to snake bites. Snake bite are very 

common in agrarian setups. Many times they cause lot 

of anguish and causemortality and morbidity. 
Snakebite whether venomous or nonvenomous 

warrant a close medical monitoring and follow-up to 

ensure safety of victim of bite and safety of the snakes 

around the environment where bite happened as they 

are essential part of natural setting. Currently as the in 

the whole nation, protocol is to use specific antivenom 

for big four as treatment when a venomous bite is 

presumed along with supportive critical care facilities 

wherever they are available. And where these 

facilities are not available many traditional healing 

methods are attempted 8. 

There is a paucity of systematic studies to assess the 
patterns of snake bite among population of Bagalkot 

and environment in which this happens. To explore 

the patterns of snake bite and find out how the snake 

bites can be prevented and outcomes can be improved 

in an event of snake bite,a composite team of medical 

personnel with help of local snake experts conducted 

series of discussions and systematic survey of victims 

of snake bites who were treated in S.Nijalingappa 

Medical College and H.S.K. Hospital and Research 

Centre, Bagalkot 4, 5. 

In the current study attempt is being made to 

understand the pattern of snake bites based on the 

species of snakes, bite time and season, bite site, 
activity of victims, location and situation of bite, 

demographic factors, available modalities of 

treatment, level of preparedness after the bite among 

the families, and communities concerned. Some cross 

sectional studies have been done previously which 

have address about the bite pattern and treatment 

suggest further studies into prevention and 

management of envenomation. In back ground of this, 

preparedness and preventive measures have to be 

studied and also evaluate methods of community 

health education to better the outcomes in venomous 

snake bites. 
 

METHOD AND METHODOLOGY 

To estimate snake envenomation as a public health 

challenge, data regarding snake bite management is 

collected from tertiary hospital which is referral center 

for envenomation management for the district. 

Snake envenomation cases that occurred during the 

period of 2017-2022 were collected. All 

envenomation cases that were suspected to be snake 

bite were involved in study irrespective of outcome. 

After demographic data, management data collected, 
the victim’s firstfamily  contact was contacted over 

telephone, an informed consent was obtained for 

telephonic interview and a structured pretested 

questionnaire was used to collect knowledge, attitude 

and practice information. Data regarding levels of 

preventionsand knowledge of preparedness was also 

collected. Suggestions and expectations regarding the 

snake bite and its management by victim families 

were also collected. 

 

RESULTS 

Epidemiological and management data of 318 snake 
bite victims managed in Tertiary care Medical College 

Hospital, Bagalkot was collected and analyzed for 

patterns of snake species involved in bite based on 

history and symptomology. where data was 

deficientor not available it has been recorded. Data on 

bite site, victim activity and time and season of bite 

were collected and are as in the tables below. 

 

Sl. No. Age Male Female Total 

1. 0-5 10 8 18 

2. 5-10 13 17 20 

3. 11-20 31 19 50 

4. 21-30 50 30 80 

5. 31-40 44 26 70 

6. 41-60 36 28 64 

7. 60 and above  10 6 16 

Total  197 126 318 

 

Sl. No Category Numbers 
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1 Children 21 

2 Agricultural workers 9 

3 Homemakers/Housewifes 51 

4 Work related 193 

5 Students 48 

6 Cement factory worker 1 

 

 Involvement of vulnerable age groups and work 

related SBE formed a bigger section of victims 

which can be easily preventable by proper 

preventive and protective. measures. 

 

Case distribution based on the time of bites 

Sl. No. Time Ranges  

1. 12-3AM 38 

2. 3-6 AM 24 

3. 6-9AM 24 

4. 9-12 PM 35 

5. 12-3PM 48 

6. 3-6PM 41 

7. 6-9PM 57 

8. 9-12PM 35 

 

 In the paucity of data on type snake bites and 

specific diagnosis methodologies which if to be 

developed specific preventive, curative measures 

can be adopted. 

 Bites during active hours of victims are more 

while during night hours also bites are common 

when snakes enter houses and people go out for 

activities. 

 
Sl.No. Season  

1. Summer 78 

2. Rainy 112 

3. winter 133 

 

Seasonal variation overlaps with human activity and 

snake habitat overlapping. 

Inspite of asking specific questions data collected by 

survived victims and attendants on type of snake was 

not reliable and appeared biased by traditional beliefs 
and religious ethos. 

Time taken to reach the tertiary centre varied from1 

hour to 1 week depending on distance, and referral 

systems. 

Number of days of hospital stay varied from short 

duration as 24 hours in non-venomous bites to 67 days 

where envenomation happened. With critical care 

monitoring from 24 hours to 3 days on an average.79 

cases needed advanced supports as dialysis, ventilator 

support and continued critical care along with blood 

transfusion and rehabilitation9, 12. 
Even though very few victims and attendants could 

identify venomous snake features in general most of 

them failed to identify which snake actually bit 

them.In an emotionally charged environment for 

safety the victim and attendants generally failed to 

provide data to id snake based on field observation. 

Most of them accepted lack of personal Protective 

equipments while agricultural labour and general 

unhygienic practice of not handling domestic waste 

(promoting increase in number of rats, mouse, 

mosquito breeding and frogs-attracting snakes, which 
are their predators)in appropriate manner. 

Most of them expect government to give free and or 

full support to underprivileged communities in 

ameliorating the problem of snake bite. 

 

CONCLUSIONS 
Catchment of a tertiary medical centre is much wider 

than geographical boundaries as it involves migrants 

and reverse migration. Bagalkot is also a tourism 

centre attracting international tourists. 

Snake bite envenomation is a preventablehigh 

mortality and morbidity topical disease affecting rural 

economies where snake -human contact is common. 

Prevailing environment is featured with lack of 

infrastructure, adequate research on envenomation, 

venomics and lack of specific preventive, promotive, 

curative and rehabilitative measures11. 
As the population involved is underprivileged and 

also less sensitized regarding the preventive, curative 

and rehabilitative aspects. 

It demands multidimensional approach and 

considerable measures to be taken by all the stake 

holders if a better outcomes are desired.  

Funding is abarrier to achieving rapid positive and 

sustainable change. Whether establishing protocols 

for treatment and diagnosis, development of specific 

diagnostic kits and antivenom serum and specific 

antibodies produced by recombinant technology needs 
high level engagements12-14. 
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Region specific diagnostic kits and antivenom 

production programs can be long term solution 16. 

Appropriate speciation of envenoming snakes and 

specific diagnostic kits preparation, specific antidote 

preparation at regional levels are to be considered. 
The challenge of a neglected tropical disease for 

which there is no one universal solution is resource 

intensive task. It involves essentially building a 

preventive, promotive, curative and rehabilitative 

environments both institutionally and at community 

level in substantial levels to reduce mortality and 

morbidity. Even with global multilateral agencies as 

WHO and other national and international institutions 

working towards reducing mortality and morbidity,lot 

needs to be done14. 

In contrast to some other NTD vectors, venomous 

snakes cannot be eliminated, but SBE can be 
effectively prevented and controlled so that the burden 

of injury and the impact on those affected are 

substantially reduced.  

Health system empowerment, community behavioural 

change projects in tandem with local, regional, and 

global public-private partnerships to mitigate this 

problem can be transformational17. 

Funding is thebarrier to achieving rapid positive and 

sustainable change. Whether establishing protocols 

for treatment and diagnosis, development of specific 

diagnostic kits and antivenom serum and specific 
antibodies produced by recombinant technology needs 

high level engagements. 

 

REFERENCES 

1. Annan K. Kofi Annan: La morsure de serpent 

estunegrande crise de sante  ́ publique ignore ́e 

[Elec- tronic edition]. Paris, France2018. 26 June 

2018:[OpEd]. Available from: 

https://www.lemonde.fr/idees/ 

article/2018/06/26/kofi-annan-la-morsure-de-

serpent-est-une-grande-crise-de-sante-publique- 

ignoree_5321260_3232.html. [cited 2018 29 
August 2018].  

2. Gutiérrez JM, Calvete JJ, Habib AG, Harrison 

RA, Williams DJ, Warrell DA. Snakebite 

envenoming. Nature Reviews Disease 

Primers. 2017;3:17063. 

doi: 10.1038/nrdp.2017.63 

3. Wilson Suraweera, David Warrell, Romulus 

Whitaker et al., Trends in snake bite deaths in 

India from 2000 to2019 in nationally 

representative study 

4. SenjiLaxme RR, Khochare S, de Souza HF, 
Ahuja B, Suranse V, et al. (2019) Beyond the ‘big 

four’: Venom profiling of the medically 

important yet neglected Indian snakes reveals 

disturbing antivenom deficiencies. PLOS 

Neglected Tropical Diseases 13(12): 

e0007899. https://doi.org/10.1371/journal.pntd.00

07899  

5. Shilpashri G. V., Vinay Manjunath Raj, V. H. 

Kelvekar, Dayanand, Kapse C S, A Study of 

Pattern of Snake-Bite Cases Admitted to 

Hospitals in Bagalkot, Indian Journal of Forensic 

Medicine & Toxicology, July-September 2021, 

Vol. 15, No. 3 

6. V. Kumar. Toxicity and symptomatic 
identification of species involved in snakebites in 

the indian subcontinent. J. Venom. Anim. Toxins 

incl. Trop. Dis., 2006, 12, 1, p. 4  

7. Theakston, R.D.G.; Lloyd-Jones, M.J.; Reid, 

H.A. Micro-ELISA for detecting and assaying 

snake venom and venom-antibody. Lancet 1977, 

2, 639–641 

8. Cecilie Knudsen, Jonas A. Jürgensen, Sofie Føns, 

Aleksander M. Haack, et al.,Snakebite 

Envenoming Diagnosis and Diagnostics, Front 

Immunol. 2021; 12: 661457. Published online 

2021 Apr 28. doi: 10.3389/fimmu.2021.661457 
9. Silva A, Hlusicka J, Siribaddana N, 

Waiddyanatha S. Time delays in treatment of 

snakebite patients in rural Sri Lanka and the need 

for rapid diagnostic tests. PloSNegl Trop 

Dis (2020) 14(11):e0008914. 

10.1371/journal.pntd.0008914  

10. Kasturiratne A, Wickremasinghe AR, de Silva N, 

Gunawardena NK, Pathmeswaran A, et al. (2008) 

Estimating the global burden of snakebite: A 

literature analysis and modelling based on 

regional estimates of envenoming and deaths. 
PLoS Med 5(11): e218. 

doi:10.1371/journal.pmed.005021   

11. World Health Organization. Regional Office for 

South-East Asia Staff. Guidelines for the 

Management of Snakebites Second 

Edition. World Health Organization; Geneva, 

Switzerland: 2016.  

12. Bhattacharya P, Chakraborty A. Neurotoxic 

snake bite with respiratory failure. Indian J Crit 

Care Med. 2007;11:161–4.[Google Scholar] 

13.  Swaroop S, Grab B. Snakebite mortality in the 

world. Bull World Health Organ. 1954;10(1):35-
76. PMID: 13150169; PMCID: PMC2542029 

14. Gutiérrez JM, Lomonte B, León G, Rucavado A, 

Chaves F, Angulo Y. Trends in snakebite 

envenomation therapy: scientific, technological 

and public health considerations. Curr Pharm 

Des. 2007;13(28):2935-50. doi: 

10.2174/138161207782023784. PMID: 

17979738. 

15. Bregani ER, Maraffi T, Van Tien T. Snake bites 

in Moyen Chari district, Chad: a five-year 

experience. Tropical Doctor. 2011;41(2):123-126. 
doi:10.1258/td.2010.100224 

16. Lin JH, Sung WC, Liao JW, Hung DZ. A Rapid 

and International Applicable Diagnostic Device 

for Cobra (Genus Naja) Snakebites. Toxins 

(Basel). 2020 Sep 5;12(9):572. doi: 

10.3390/toxins12090572. PMID: 32899472; 

PMCID: PMC7551368. 

17. Warrell DA. Snake bite. The lancet. 2010 Jan 

2;375(9708):77-88. 


