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ABSTRACT

Snakebite is an important public health issue around the world. In Nepal, it affects a huge number 
of people mostly belonging to low-income households who are involved in agriculture. Although 
snakebite has a serious impact on the Terai population, a few studies suggest that snakebite also 
occurs frequently in hills and mountains. In the absence of sufficient studies related to snakebites 
in these geographical regions, it is tough to sketch a true picture and estimate the magnitude of 
snakebites in those areas. Because of this, the healthcare system is probably not prepared enough to 
handle the victims of snakebites. This demands a proper study of the burden of the issue in these 
regions and appropriate initiatives for addressing it.	
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INTRODUCTION

Hot and humid days come with the looming danger of 
snakebites around the world. Snakebites are one of the 
most important tropical public health problems.1 Every 
year, around 5.5 million snakebites occur worldwide, 
resulting in 421,000 envenomation and 20,000 deaths.2 
Despite the fact that 6.85 billion people live in snake-
infested places, roughly 2.14 per cent live in remote 
areas without access to appropriate health care.2 In 
Nepal around 40,000 individuals are reported to be 
bitten by snakes each year, with nearly 3000 people 
dying as a result.3 The problem is most common among 
people from low-income households who are engaged 
in agriculture in rural areas of the Terai. Around 17 
snake species have been found to be venomous 
among Nepal's 89 snake species, mostly belonging 
to the Elapidae and Viperidae families.4 Nearly 10 of 
the venomous snake species can be found in the hilly 
and mountainous regions.4 The majority of snakebite 
deaths go unreported, and there is no precise data on 
the morbidity and mortality of snakebite patients in 
Nepal's hills and highlands; much has to be explored.5,6 

TOPOGRAPHIC VARIATIONS OF SNAKEBITE 

Nepal is a landlocked country with three ecological 
divisions: the Terai, the Hills, and the Mountains.7,8 
Before the recent nationwide survey in the Terai region 
of Nepal,3 there was no nationally representative data 

on snakebites in Nepal. Unfortunately, the recent 
epidemiological study did not include the population 
from the hills and mountains.1 Terai is the southernmost 
part of the country at an altitude of 60 to 305 meters.7 

With more than half of the population living in Terai 
and people mostly engaged in agricultural activities 
(65%), this region has the greatest human and animal 
snakebite incidence, with an estimated 261 incidences 
per 100,000 people each year.3

The hilly region is the part at an altitude above 610 
meters that comprises the largest land area of the 
country, and it has 43.1 per cent of the total population.7 

The mountainous region is the northernmost part, 
with an altitude above 4877 meters, and is the least 
populated ecological division.9 Studies pertaining to 
snakebites in hills and mountains are scarce. Some of 
the highly venomous snake species like Monocellate 
cobra (Naja kaouthia), Himalayan krait (Bungarus 
bungaroides), Greater black krait (Bungarus niger), 
King cobra (Ophiophagus hannah), Himalayan pit viper 
(Gloydius himalayanus), Tibetan pit viper (Himalayophis 
tibetanus), Mountain pit viper (Ovophis monticola), 
Himalayan Habu pit viper (Protobothrops sp.), White 
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lipped pit viper (Trimeresurus albolabris) and Kramer’s 
pit viper (Trimeresurus septentrionalis) are found in the 
hilly and lower mountain regions.4

CLINICAL OUTCOMES OF SNAKEBITES IN HILLS 
AND MOUNTAINS OF NEPAL

The green pit vipers and mountain pit vipers are widely 
distributed and frequently encountered venomous 
snake species in the hills and mountains of Nepal.4,10 
The common symptoms reported due to snakebite 
in these regions include local site pain, swelling with 
local tissue damage, and haematological features like 
coagulopathy, hematuria and thrombocytopenia.11–13 

Attempts to manage these symptoms have been 
done with Government supplied polyvalent anti-
snake venom for venom neutralization, vitamin K and 
Fresh Frozen Plasma (FFP) injection for coagulopathy 
management, MgSO4 dressing and antibiotics for local 
manifestations of the snakebite and solely conservative 
management has been done at the centres with no 
availability of anti-snake venom.11-13 Complications like 
severe coagulopathy, intrauterine foetal demise, and 
renal failure have been reported in studies from other 
countries.14,15 Although rare, symptoms like ptosis, 
respiratory distress, drooling, and coma suggestive of 
neurotoxic envenomation were reported in a patient in 
the Hilly region.12 Because of the limited availability of 
good published studies, it is hard to comment on the 
complications and mortality of snakebites in the hills 
and mountains of Nepal.

CHALLENGES IN THE MANAGEMENT AND 
ACCESS TO CARE

The challenge in the management of snakebites is 
highly influenced by the perception of people living 
there. People’s perceptions influence the state or time 
in which a patient reaches the hospital for treatment. 
People’s awareness of snakebites determines what 
measures they resort to as first aid. Most people feel 
the need for a tourniquet, soap water, mud application 
at the bitten sites and incision/drainage as the first 
aid to any snakebite case.16 In remote villages of 
Nepal conventional methods of treatment like reading 
religious chants, attempting to suck venom using the 
anal sphincter of a chicken, lexins, and latex from 
snake guard plants are famous.17  Using such methods 
mostly causes deterioration of the symptoms of 
patients. Some patients who worsen during the course 
of treatment under the faith healers, get referred to 
hospitals when it is quite late, resulting in the death of 
patients during transit.5,6 

Most snakebite deaths go under-reported owing to the 
low number of patients reaching the health facilities.5,6 

Even when patients reach the hospital, there is a barrier 

of less doctor-patient ratio,18 and inadequate knowledge 
and skills needed for approaching a snakebite patient 
among the health care providers.17 Most physicians in 
South Asia have to rely on the circumstances of the 
bite and clinical features of envenomation to find out 
the envenoming species of snake.19 There is a lack of 
appropriate anti-snake venom, accessory medications, 
and blood products, along with a shortage of critical 
care equipment and infrastructure at the health 
centres in the Hills which makes referrals to a higher 
centre a necessity.20 No antivenom is available to 
treat pit viper envenoming as there is no evidence 
that the polyvalent snake antivenoms imported from 
India neutralize the venoms of other species of snakes 
in Nepal.4,21 Often, the referral centres are far away, 
with tedious transportation routes,22 making it even 
more troublesome to reach a good facility. Even if 
some patients reach referral centres, the long transit 
time raises the probability of local and systemic 
complications, sometimes resulting in death on the 
way to the hospital. The logistic challenges that follow 
the treatment at referral centres deter many victim 
families from even considering this option, as the 
majority of snakebite patients belong to low-income 
families. 

PREVENTION AND MANAGEMENT 

The snakebite envenoming working group of WHO 
has developed a strategic road map on snakebites 
which aims to reduce mortality and disability due to 
snakebite envenoming by half by 2030.1 Empowering 
and engaging communities is the first task to be done. 
People should be educated about the local species of 
snakes, their habitats, their interaction with humans 
and ways to prevent getting bitten. Timely access 
to the proper medical care needs to be emphasized. 
The rampant use of conventional first aid methods 
in villages can be reformed with education regarding 
the correct first aid measures via different public 
communication platforms relevant to rural settlements. 
As faith healers have a revered status among the rural 
localities, they can be approached with awareness 
programs regarding the reality of snakebites and their 
role in encouraging people to go to health centres 
promptly. Ensuring safe and effective treatment needs 
to be done. This is possible when the health care 
staff in the hills and mountains are properly trained 
regarding the approach to a snakebite patient. Also, 
the provision of required antivenom, resuscitation 
equipment, and other accessories needs to be done 
at the health centres. As we are heavily reliant on 
polyvalent anti-snake venom prepared against the 
great four snakes, endeavours should be made to 
study the possible role of targeted anti-snake venom 
for the common snakes in the Hills like the Green pit 
viper and Mountain pit viper. When required, patients 
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need to be referred to the nearest tertiary care centre 
with appropriate first-hand management of their case. 
The third thing is the strengthening of health systems. 
As the patient population is made aware to seek health 
care at health centres, it is imperative to prepare all 
sorts of human and physical resources at the centres 
so that the concerns of patients can be addressed well, 
and the best possible treatment can be provided to the 
patients. Telemedicine services can be utilized by the 
circulation of images of envenoming species of snakes 
via the media like WhatsApp, Viber or Messenger from 
the healthcare personnel to the experts, which can 
ease the delivery of focused care to the victim in rural 
health centres. Awareness must be spread among the 
residents of Hills regarding the need for notification 
to the health authorities in case of any snakebite. In 
addition, the staff at health centres must be trained in 
the Central Data Management System, which enables 
the accumulation of unified data on snakebite, which 
helps to devise targeted plans at the government 
level in succession. Lastly, it is a must to increase 
partnerships, coordination, and resources. Snakebite 
in hills and mountains is a problem that can be resolved 

with the combined efforts of the government and non-
governmental organizations from both the national 
and international community, along with local people 
and other stakeholders. The concerned authorities 
should be encouraged to take the lead on the task of 
improving transport facilities so that patients referred 
to the higher centres can reach their destination on 
time. Efforts should be made to address the issue at 
the policy level too, by allocating budgetary resources 
targeted towards snakebite management at health 
centers. 

WAY FORWARD

A study regarding the actual burden of snakebites 
in hills and mountains is a necessity. Formulation of 
protocols for the treatment of the patients keeping in 
mind the differences in the types of snakes commonly 
encountered in these geographical areas compared 
to the plains of Nepal would be a better option. 
After a framework of the approach is made, it can be 
implemented with coordination among the people, 
government, and non-governmental organizations. 

Conflict of Interest: None.

Bogati et al. Snakebite in the Hills and Mountains of Nepal

REFERENCES
1.	 Gutierrez JM, Calvete JJ, Habib AG, Harrison RA, Williams 

DJ, Warrell DA. Snakebite envenoming. Nat Rev Dis 
Primers. 2017 Sep 14;3:17063. [PubMed | Full Text | DOI] 

2.	 Kasturiratne A, Wickremasinghe AR, de Silva N, 
Gunawardena NK, Pathmeswaran A, Premaratna R, et al. 
The global burden of snakebite: a literature analysis and 
modelling based on regional estimates of envenoming and 
deaths. PLoS Med. 2008 Nov 4;5(11):e218. [PubMed | Full 
Text | DOI]

3.	 Alcoba G, Sharma SK, Bolon I, Ochoa C, Babo Martins S, 
Subedi M, et al. Snakebite epidemiology in humans and 
domestic animals across Nepal’s terai: a multi-cluster 
random survey. Lancet Glob Health. 2022 Mar;10(3):e398-408. 
[PubMed | Full Text | DOI]

4.	 Sharma SK, Pandey DP, Shah KB, Tillack F, Chappuis 
F, Thapa CL, et al 2013. Venomous snakes of Nepal; a 
photographic guide. 1st ed, Dharan(NP):  B.P. Koirala 
Institute of Health Sciences; 2013. 76 p. [Full Text]

5.	 The Kathmandu Post. Snakebite victims are dying in 
Taplejung as they do not get immediate medical attention 
[Internet]. Taplejung(NP): The Kathmandu Post; 2020 Jul 
27 [updated 2020 Jul 29; cited 2022 Feb 26]. Available from: 
https://kathmandupost.com/province-no-1/2020/07/27/
snakebite-victims-are-dying-in-taplejung-as-they-do-not-
get-immediate-medical-attention. [Full Text]

6.	 Sharma N, Chauhan S, Faruqi S, Bhat P, Varma S. Snake 
envenomation in a north Indian hospital. Emerg Med J. 2005 
Feb;22(2):118-20. [PubMed | Full Text | DOI] 

7.	 Jitendra Sahayogee. Geography of Nepal - Himalayas, Hilly 
and Terai Region [Internet]. Biratnagar(NP): ImNepal; 2017 
Oct 8 [cited 2022 Feb 28]. Available from: https://www.
imnepal.com/geography-of-nepal/. [Full Text]

8.	 Kulendra Baral. Geography of Nepal [Internet]. Lalitpur 
(NP): Nepal Visitors. 2021 Sep 10 [cited 2022 Feb 28]. 
Available from: https://www.nepalvisitors.com/
geography-of-nepal/. [Full Text]

9.	 Central Bureau of Statistics. Statistical year book Nepal 2017, 
16th ed. Thapathali (NP): Central Bureau of Statistics; 2018. 
519 p. Available from: https://nepalindata.com/resource/
statistical-year-book-nepal-2017/. [Full Text]

10.	 Sharma SK, Koirala S, Dahal G, Sah C. Clinico-epide-
miological features of snakebite: a study from eastern Nepal.
Trop Doct. 2004 Jan;34(1):20-2. [PubMed | Full Text | DOI]  

11.	 Thakuri SBH, Baral MP, Tripathee A, Kumal K, Kc A, 
Shrestha S, et al. Clinico-epidemiological profile and 
outcome of snake bite cases admitted at a tertiary hospital 
in Nepal. Medical Journal of Pokhara Academy of Health 
Sciences. 2021 Aug 7;4(1):372-6. [Full Text]  

12.	 Koirala DP, Gauchan E, Basnet S, Adhikari S, BK G. Clinical 
features, management and outcome of snake bite in children 
in Manipal Teaching Hospital. Nepal Journal of Medical 
Sciences. 2013 Oct 17;2(2):119-24. [Full Text | DOI]  

13.	 Karki D, Sharma B, Koirala R, Nagila A. Epidemiology 
and Clinical Outcome of Snakebite in Western Nepal: 
A Retrospective Study. Journal of Gandaki Medical 
College-Nepal. 2019 Feb 5;12(1):53–7. [Full Text | DOI]  

http://www.jnma.com.np
https://pubmed.ncbi.nlm.nih.gov/28905944/
https://www.nature.com/articles/nrdp201763
https://doi.org/10.1038/nrdp.2017.63
https://pubmed.ncbi.nlm.nih.gov/18986210/
https://journals.plos.org/plosmedicine/article/metrics?id=10.1371/journal.pmed.0050218#citedHeader
https://journals.plos.org/plosmedicine/article/metrics?id=10.1371/journal.pmed.0050218#citedHeader
https://doi.org/10.1371/journal.pmed.0050218
https://pubmed.ncbi.nlm.nih.gov/35180421/
https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(22)00028-6/fulltext
https://doi.org/10.1016/S2214-109X(22)00028-6
https://jhbfoundation.websites.co.in/files/249418/media/139250/_15891022268pFeKU.pdf
https://www.zotero.org/google-docs/?7FH9Vi
https://kathmandupost.com/province-no-1/2020/07/27/snakebite-victims-are-dying-in-taplejung-as-they-do-not-get-immediate-medical-attention
https://www.zotero.org/google-docs/?7FH9Vi
https://pubmed.ncbi.nlm.nih.gov/15662063/
https://emj.bmj.com/content/22/2/118
http://dx.doi.org/10.1136/emj.2003.008458
https://www.imnepal.com/geography-of-nepal/
https://www.zotero.org/google-docs/?7FH9Vi
https://www.nepalvisitors.com/geography-of-nepal/
https://www.zotero.org/google-docs/?7FH9Vi
https://nepalindata.com/resource/Statistical-Year-Book-Nepal-2017/
https://www.zotero.org/google-docs/?7FH9Vi
https://www.zotero.org/google-docs/?7FH9Vi
https://pubmed.ncbi.nlm.nih.gov/14959965/
https://www.zotero.org/google-docs/?7FH9Vi
https://journals.sagepub.com/doi/10.1177/004947550403400108?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://www.zotero.org/google-docs/?7FH9Vi
https://doi.org/10.1177/004947550403400108
https://www.zotero.org/google-docs/?7FH9Vi
https://www.zotero.org/google-docs/?7FH9Vi
https://www.zotero.org/google-docs/?7FH9Vi
https://www.zotero.org/google-docs/?7FH9Vi
https://mjpahs.edu.np/index.php/mjpahs/article/view/154
https://www.zotero.org/google-docs/?7FH9Vi
https://www.nepjol.info/index.php/NJMS/article/view/8954
https://doi.org/10.3126/njms.v2i2.8954
https://www.zotero.org/google-docs/?7FH9Vi
https://www.zotero.org/google-docs/?7FH9Vi
https://www.zotero.org/google-docs/?7FH9Vi
https://www.zotero.org/google-docs/?7FH9Vi
https://www.nepjol.info/index.php/JGMCN/article/view/22618
https://doi.org/10.3126/jgmcn.v12i1.22618


JNMA I VOL 60 I ISSUE 256 I DECEMBER 20221069
Free Full Text Articles are Available at www.jnma.com.np

14.	 Chen YC, Chen MH, Yang CC, Chen YW, Wang LM, Huang 
CI. Trimeresurus stejnegeri envenoming during pregnancy. 
Am J Trop Med Hyg. 2007 Nov;77(5):847-9. [PubMed | Full 
Text | DOI]  

15.	 Dunnihoo DR, Rush BM, Wise RB, Brooks GG, Otterson 
WN. Snake bite poisoning in pregnancy. A review of the 
literature. J Reprod Med. 1992 Jul;37(7):653-8. [PubMed]  

16.	 Parajuli SB, Bhattarai S, Paudel IS, Pokharel PK, Rayamajhi 
RB, Kc H. Clinico-Epidemiological Profile, Health Care 
Utilization and Practices Regarding Snake Bite at Ilam 
District of Eastern Nepal. Birat Journal of Health Sciences. 
2017 Nov 2;2(2):179–83. [Full Text | DOI]  

17.	 Bhetwal BB, O’Shea M, Warrell DA. Snakes and Snake Bite 
in Nepal. Trop Doct. 1998 Oct 1;28(4):193–5. [PubMed | Full 
Text | DOI]  

18.	 Sharma SK. Snakes and snake bite in Nepal [Internet]. 
Dharan(NP): 3rd Congress of Nephrology in Internet; [cited 
2022 Mar 1]. Available from: https://uninet.edu/cin2003/
conf/sharma/sharma.html. [Full Text]  

19.	 Alirol E, Sharma SK, Bawaskar HS, Kuch U, Chappuis F. 
Snake bite in South Asia: a review. PLoS Negl Trop Dis. 2010 
Jan 26;4(1):e603. [PubMed | Full Text | DOI]  

20.	 Khadka A. Snakebite patients in eastern Nepal dying 
due to lack of timely treatment [Internet]. Itahari(NP): 
My Republica; 2019 Jul 27 [cited 2022 Apr 23]. Available 
from: https://myrepublica.nagariknetwork.com/news/
snakebite-patients-in-eastern-nepal-dying-due-to-lack-of-
timely-treatment/. [Full Text]  

21.	 Pandey DP, Ghimire A, Shrestha BR. Retrospective 
Documentation of a Confirmed White-Lipped Green Pit 
Viper (Trimeresurus albolabris Gray, 1842) Bite in the 
South-Central Hills of Nepal. Wilderness Environ Med. 2019 
Mar;30(1):79-85. [PubMed | Full Text | DOI] 

22.	 Baskota G. Mid-hills highway in a sorry state [Internet]. 
Panchthar(NP): My Republica; 2018 Jul 11 [cited 2022 Apr 
10]. Available from: https://myrepublica.nagariknetwork.
com/news/45255/. [Full Text]  

© The Author(s) 2022. 

This work is licensed under a Creative Commons Attribution 4.0 International License. The images or other third party material in this article 
are included in the article’s Creative Commons license, unless indicated otherwise in the credit line; if the material is not included under the 
Creative Commons license, users will need to obtain permission from the license holder to reproduce the material. To view a copy of this 
license, visit https://creativecommons.org/licenses/by/4.0/

Bogati et al. Snakebite in the Hills and Mountains of Nepal

http://www.jnma.com.np
https://www.zotero.org/google-docs/?7FH9Vi
https://www.zotero.org/google-docs/?7FH9Vi
https://www.zotero.org/google-docs/?7FH9Vi
https://pubmed.ncbi.nlm.nih.gov/17984340/
https://www.ajtmh.org/view/journals/tpmd/77/5/article-p847.xml?rskey=VtsiYO&result=1
https://www.ajtmh.org/view/journals/tpmd/77/5/article-p847.xml?rskey=VtsiYO&result=1
https://doi.org/10.4269/ajtmh.2007.77.847
https://www.zotero.org/google-docs/?7FH9Vi
https://www.zotero.org/google-docs/?7FH9Vi
https://www.zotero.org/google-docs/?7FH9Vi
https://pubmed.ncbi.nlm.nih.gov/1522574/
https://www.zotero.org/google-docs/?7FH9Vi
https://www.zotero.org/google-docs/?7FH9Vi
https://www.zotero.org/google-docs/?7FH9Vi
https://www.zotero.org/google-docs/?7FH9Vi
https://www.zotero.org/google-docs/?7FH9Vi
https://www.nepjol.info/index.php/bjhs/article/view/18522
https://doi.org/10.3126/bjhs.v2i2.18522
https://www.zotero.org/google-docs/?7FH9Vi
https://www.zotero.org/google-docs/?7FH9Vi
https://pubmed.ncbi.nlm.nih.gov/9803834/
https://journals.sagepub.com/doi/abs/10.1177/004947559802800401
https://journals.sagepub.com/doi/abs/10.1177/004947559802800401
https://doi.org/10.1177/004947559802800401
https://uninet.edu/cin2003/conf/sharma/sharma.html
https://pubmed.ncbi.nlm.nih.gov/20126271/
https://journals.plos.org/plosntds/article/comments?id=10.1371/journal.pntd.0000603
https://doi.org/10.1371/journal.pntd.0000603
https://myrepublica.nagariknetwork.com/news/snakebite-patients-in-eastern-nepal-dying-due-to-lack-of-timely-treatment/
https://www.zotero.org/google-docs/?7FH9Vi
https://www.zotero.org/google-docs/?7FH9Vi
https://www.zotero.org/google-docs/?7FH9Vi
https://www.zotero.org/google-docs/?7FH9Vi
https://www.zotero.org/google-docs/?7FH9Vi
https://pubmed.ncbi.nlm.nih.gov/30737155/
https://www.wemjournal.org/article/S1080-6032(18)30205-9/fulltext
https://doi.org/10.1016/j.wem.2018.11.001
https://myrepublica.nagariknetwork.com/news/45255/
https://creativecommons.org/licenses/by/4.0/

