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Snakebite is a grossly neglected tropical health issue that 

causes death, disability, disfigurement, depravation and des-

titution across continents. Primarily, snakebite envenoming 

affects poor people living in rural settings, particularly in 

South and Southeast Asia, Sub-Saharan Africa and South 

and Latin America. According to conservative estimates, 

more than 5 million people are bitten by venomous  

snakes annually, with up to 1,841,000 serious envenomings.  

Envenoming results in 125,000 deaths and 400,000 victims  

left with serious disability a year.1,2

Snakebites can cause paralysis and suffocation; bleeding dis-

orders that may lead to a fatal haemorrhage; irreversible 

kidney failure, blindness, and severe tissue damage (necrosis) 

that requires amputation and causes permanent disability. 

Indeed, many who survive snakebite envenoming will have 

ongoing disfigurement, disability and paralysis3, resulting in 

high levels of psychological damage and socioeconomic  

inequality. 

Reliable indicators of the scale of the snakebite health burden 

are scarce, mainly due to underreporting and, until now, have 

resulted in a reluctance of the global health community to 

recognise the depth of the problem. Even conservative figures 

indicate that snakebite is deadlier than any of the recognised 

neglected tropical diseases (NTDs) on the World Health 

Organization's (WHO) priority list.4 

One reason for the lack of hard data on incidence, death and 

disability is that the most affected populations are poor rural 

communities, agricultural workers, herders and children who 

live in areas with failing health systems and where snakebite 

incidents simply pass unreported.5 Local studies confirm this 

assumption. For example, a study in Nepal showed that whilst 

the Ministry of Health reported country-wide figures of 480 

snakebites resulting in 22 deaths for the year 2000, a later 

community-based study of only one region in Nepal showed 

4,078 bites and 396 deaths.6

The devastating Impact of Snakebite

1  Gutiérrez, J. M., Burnouf, T., Harrison, R., Calvete, J. J., Kuch, U., Warrell, D. A. and Williams, D. J. (2014) A multicomponent strategy to improve the availability of 
antivenom for treating Snakebite envenoming. �ƵůůĞƟŶ�ŽĨ�ƚŚĞ�tŽƌůĚ�,ĞĂůƚŚ�KƌŐĂŶŝǌĂƟŽŶ. 2014; 92: 526-532.

2   Kasturiratne A, Wickremasinghe AR, de Silva N, Gunawardena, NK, Pathmeswaran A, Premaratna R, Savioli L, Lalloo DG, de Silva HJ. The global burden of 
snake bite: a literature analysis and modelling based on regional estimates of envenoming and deaths, W>Ž^�DĞĚŝĐŝŶĞ, November 2008, Vol. 5, Issue 11, e218.

3 WHO Snake Antivenoms Fact sheet N° 337 Reviewed February 2015
4 http://www.who.int/neglected_diseases/diseases/en/
5 Robert A. Harrison, Adam Hargreaves, Simon C. Wagstaff, Brian Faragher, David G. Lalloo ^ŶĂŬĞ��ŶǀĞŶŽŵŝŶŐ͗����ŝƐĞĂƐĞ�ŽĨ�WŽǀĞƌƚǇ PLoS 2009
6  Sharma SK. ^ŶĂŬĞ�ďŝƚĞƐ�ĂŶĚ�ĚŽŐ�ďŝƚĞƐ�ŝŶ�EĞƉĂů͗�ĐŽŵŵƵŶŝƚǇ�ďĂƐĞĚ�ƐƚƵĚŝĞƐ�ŽŶ�ƐŶĂŬĞ�ďŝƚĞƐ�ĂŶĚ�ĚŽŐ�ďŝƚĞƐ, Department of Medicine, B P Koirala Institute of 

Health Sciences, presentation made at the WHO first Consultative Meeting on Rabies and Envenomings, Geneva, 10 January 2007
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Socio-cultural factors, such as the lifestyles and livelihoods  

of people in poor rural communities, make them particularly 

vulnerable to snakebite. In short, it is an occupational hazard 

and disproportionate burden on the poor. Knowledge transfer 

of measures to prevent snakes from entering dwellings is often 

lacking, and even when known, difficult to implement in poor 

housing conditions. Agricultural workers and children, in par-

ticular, underuse snake-proof footwear, and poor knowledge 

of how to prevent snakebite and what to do when it strikes 

only adds to the problem. The result is people, particularly  

children, being bitten at night whilst sleeping and farm workers 

being bitten during the course of employment. Interventions 

should include the use of bed nets and wearing proper foot-

wear when working or playing in the fields, but the limited 

attention paid to snakebite hinders persuasive intervention.

In the absence of knowledge, first aid and proven treatment, 

cultural practices that are either unhelpful or cause even 

greater injury, fill the knowledge gap and substitute for  

evidence-based medicine in appropriately equipped facilities. 

Thus, non-evidence based practice often causes greater  

harm than good.7 Anecdotal data collected by Health Action 

International (HAI) in 2015 shows that general awareness  

of managing snakebite is very low and that uninformed  

interventions can range from the insertion of foreign bodies 

intoan opened wound, drinking cow dung or petrol, and elec-

trocuting the victim. None of these remedies has any thera-

peutic value.

Fundamentally, however, the root cause of the perpetual high 

burden of untreated suffering, is a lack of funding for robust 

research, community awareness, health system programming 

and scale-up of scientific innovation in snakebite commodi-

ties and supplies. 

In countries where snakebite mortality and morbidity is high, 

the health system is generally underfunded and poorly 

equipped to deal with snakebite victims.8 Challenges  

include long distances between snakebite incidence and 

appropriately equipped health facilities. This is compounded 

a lack of transport and poor transport infrastructure; a dearth 

of healthcare providers who are adequately trained to manage 

snakebites; and unavailability of appropriate, quality-assured 

antivenoms and other essential commodities and supplies.

Indeed, by mid-2016, Sub-Saharan Africa will run out of the 

antivenom of choice for West African snakes because the 

manufacturer will cease production.9 Alternatives are avail-

able, but much of the alternative antivenom is of poor  

quality and may not be specific to African snake species.  

Because healthcare providers are often unaware that 

antivenom is snake-specific, improper treatment and its  

consequences is likely to engender further distrust in the 

system. In addition, the emerging issue of climate change and 

agricultural land appropriation is affecting the distributional 

range of venomous snakes, which requires ongoing moni-

toring of domestic policy for the prevention and treatment of 

snakebite, if it is to be evidence-based and provide a lasting 

solution to the snakebite health burden.10

Factors contributing to the snakebite burden

Health systems and policy-making challenges

7  Sarkar, N. ^ƚĂƚƵƐ�ŽĨ�dƌĂĚŝƟŽŶĂů�,ĞĂůĞƌƐ�;KǌŚĂƐͿ�ŝŶ�ƐŶĂŬĞ�ďŝƚĞ�ŝŶ�/ŶĚŝĂͲƉƌĞƐĞŶƚ�ƐƚĂƚƵƐ�ĂŶĚ�ƚŚĞŝƌ�ŬŶŽǁůĞĚŐĞ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ƉƌŝŵĂƌǇ�ŵĂŶĂŐĞŵĞŶƚ�ŽĨ�ƐŶĂŬĞ�ďŝƚĞ�
ĂŶĚ�ĂƫƚƵĚĞ�ŽĨ�ƉĞŽƉůĞ�ƚŽǁĂƌĚƐ�ƚŚĞŵ Conference paper, APICON, 2014

8 Robert A. Harrison, Adam Hargreaves, Simon C. Wagstaff, Brian Faragher, David G. Lalloo ^ŶĂŬĞ��ŶǀĞŶŽŵŝŶŐ͗����ŝƐĞĂƐĞ�ŽĨ�WŽǀĞƌƚǇ PLoS 2009
9 The Lancet Editorial ^ŶĂŬĞ�ďŝƚĞͶƚŚĞ�ŶĞŐůĞĐƚĞĚ�ƚƌŽƉŝĐĂů�ĚŝƐĞĂƐĞ Vol 386 September 19, 2015 
10  Javier, N. Carrasco, P. Leynaud, G. sĞŶŽŵŽƵƐ�ƐŶĂŬĞƐ�ĂŶĚ�ĐůŝŵĂƚĞ�ĐŚĂŶŐĞ͗�KƉŚŝĚŝƐŵ�ĂƐ�Ă�ĚǇŶĂŵŝĐ�ƉƌŽďůĞŵ Climatic Change (Impact Factor: 3.43). 12/2013; 

122(1-2). DOI: 10.1007/s10584-013-1019-6

A young Nigerian girl with permanent disfigurement and disability following a bite from a 

black-necked spitting Cobra. (Photo: Global Snakebite Initiative)
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National regulations for snakebite prevention and treatment 

are often absent or ignored. Hence, poor prioritisation is both 

symptomatic and contributes to a scarcity of epidemiological 

data that would inform a solution. As a result, national  

governments do not adequately fund snakebite prevention 

and treatment programmes and WHO guidelines for snake-

bites are not implemented by national health authorities.11  

The lack of national prioritisation of snakebite also results in a 

lack of funding from international institutions and the global 

donor community, which in turn reinforces national neglect of 

the issue. Although the WHO did recognise snakebite as an 

NTD in 2009, snakebite is again falling from the global health 

agenda, and was not included in Resolution WHA66.12 (2013), 

which calls upon Member States to intensify efforts on 13 

other selected NTDs.12

The lack of prioritisation and financial investments at inter-

national and national levels directly affects the production of 

antivenom for developing countries, leading to shortages.  

Production costs of antivenom can be high and therefore only 

of interest to manufacturers in the context of a functional 

system and market. Inconsistent market demand, unpredict-

able financial investment and inadequate quality control  

discourage production and threaten the viability of the 

antivenom industry.13 In addition, monopoly pricing, as a result 

of TRIPS regulations, makes high-end patented antivenom 

unaffordable to poor rural communities and can lead to  

catastrophic expenditure by victims and their families, 

resulting in destitution. However, scale-up of publicly-funded 

innovative interventions, including polyvalent antivenoms 

(see below), show extraordinary promise, and will be affordably 

priced once they reach the market.

The leading public research institutes14 and researchers are 
connected through the 'ůŽďĂů� ^ŶĂŬĞďŝƚĞ� /ŶŝƟĂƟǀĞ� (GSI). 
However, whilst bound by science working for the common 
good, interconnected research and shared findings can be 
improved within the research community. In addition, it 
remains a challenge to move from science to practice, due 
to limited resources, information asymmetry and commu-
nication gaps.  

Innovations in the area of prevention can help to protect 
people from being bitten in the first place. Prevention can 
consist of ƉƌŽƚĞĐƟǀĞ�ĨŽŽƚǁĞĂƌ͕ �ƌĞƉĞůůĞŶƚƐ and other meas-
ures to keep snakes from entering the house. 

The development of rapid diagnostic tests will help to 
quickly identify the species of snake that bit the victim and
plan for appropriate treatment. Innovative ĂŶƟŶĞĐƌŽƟĐƐ  
to handle tissue damage, and developing and testing  
ĞŵĞƌŐĞŶĐǇ�ƌĞƐƉŽŶƐĞ�ŬŝƚƐ could improve health outcomes.

Although ƉŽůǇǀĂůĞŶƚ�ĂŶƟǀĞŶŽŵƐ have been in existence for 
some time, there is ample opportunity to improve the 
effectiveness of current antivenoms and the treatment of 
snakebite victims through scientific innovations in com-
modities, supplies and evidence-based practice. 

scientif ic innovation 

11  Scheske, Ruitenberg, Bissumbhar EĞĞĚƐ�ĂŶĚ�ĂǀĂŝůĂďŝůŝƚǇ�ŽĨ�ƐŶĂŬĞ�ĂŶƟǀĞŶŽŵƐ͗�ƌĞůĞǀĂŶĐĞ�ĂŶĚ�ĂƉƉůŝĐĂƟŽŶ�ŽĨ�ŝŶƚĞƌŶĂƟŽŶĂů�ŐƵŝĚĞůŝŶĞƐ IJHPM ePublished:  
4 April 2015 

12 http://www.who.int/neglected_diseases/mediacentre/WHA_66.12_Eng.pdf 
13 Nicholas I. Brown �ŽŶƐĞƋƵĞŶĐĞƐ�ŽĨ�EĞŐůĞĐƚ͗��ŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�^ƵďͲ^ĂŚĂƌĂŶ��ĨƌŝĐĂŶ�^ŶĂŬĞ��ŶƟǀĞŶŽŵ�DĂƌŬĞƚ�ĂŶĚ�ƚŚĞ�'ůŽďĂů��ŽŶƚĞǆƚ PLoS 2012
14  Consejo Superior de Investigaciones Cientificas (Spain); Liverpool School of Tropical Medicine (UK); Australian Venom Research Unit (Australia); Instituto 

Clodomiro Picado (Costa Rica); Madras Crocodile Bank Trust, Centre for Herpetology  (India); Micropharm (UK); Charles Campbell Toxinology Centre  
(Papua New Guinea) 

Harvesting venom for antivenom production at the Liverpool School of Tropical Medicine. 

(Photo: Bobbi Klettke, Health Action International)
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HAI is proposing an audacious international programme that 

brings together science, society and state to tackle the burden 

of snakebite envenoming on the poor. The scientific commu-
nity is, and will continue, refining and innovating therapeutic 

commodities, such as antivenoms, first response regimes, 

standard treatment guidelines and medical training. Civil 
society will conduct research in disease burden, traditional 

healing practice and capacitate communities and domestic 

civil society in snakebite awareness and treatment seeking 

behaviour. Together, the scientific community and civil  

society will work with governments to ensure robust and 

implementable policy frameworks that strengthen health  

systems, including healthcare provider training, snakebite 

facility accessibility and a reliable supply chain of commodi-

ties, including affordable antivenom.

This programme will improve the prevention and treatment of 

snakebite through a combination of community action, sci-

entific innovation, health system strengthening and policy 

change. The impact of the proposed programme is an overall 

reduction in snakebite morbidity and mortality. 

Antivenom must be tailored to an array of toxins across 
different regional snake species. Deficiencies in the quality, 
quantity, specificity, distribution and application of 
antivenoms are responsible for the unnecessary deaths or 
permanent mutilation of tens of thousands of people each 
year. No universal antidote exists.  

Publicly-funded scientific research to improve antivenoms 
to make them more effective and to implement their  

practical application looks promising. Recent research  
has found that a complex combination of genetic and 
non-genetic factors result in major medically important 
differences in snake venom composition - even between 
very similar snake species.15 However, funding is needed  
for further research and to ensure that findings are con- 
tinuously adopted and contribute to improved health  
outcomes.16

15  Castoe, T.A et al. dŚĞ��ƵƌŵĞƐĞ�ƉǇƚŚŽŶ�ŐĞŶŽŵĞ�ƌĞǀĞĂůƐ�ƚŚĞ�ŵŽůĞĐƵůĂƌ�ďĂƐŝƐ�ĨŽƌ�ĞǆƚƌĞŵĞ�ĂĚĂƉƚĂƟŽŶ�ŝŶ�ƐŶĂŬĞƐ PNAS, December 2013
16 Jeremy Hsu ^ŶĂŬĞďŝƚĞ�ĂŶƟǀĞŶŽŵ�ĚĞǀĞůŽƉŵĞŶƚ�ŝƐ�ƐƚƵĐŬ�ŝŶ�ƚŚĞ�ϭϵƚŚ�ĐĞŶƚƵƌǇ͗�ǁŚĂƚ͛Ɛ�ŶĞǆƚ͍ Scientific American December 2015

Addressing the Snakebite Issue

A father ventilates his son in a fight for survival following a snakebite envenoming. (Photo: Global Snakebite Initiative)
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HAI, an international Non-Governmental Organisation (NGO) 

based in Amsterdam, has a 35-year track record of success in 

influencing medicines policy to improve access to medicines 

and their rational use. It is the only NGO that is entirely dedi-

cated to strengthening medicines policy to improve public 

health. In low- and middle-income countries, HAI builds 

capacity within local civil society organisations to enable 

them to collect data and engage in evidence-based advocacy. 

Over the years, HAI has successfully facilitated dialogue 

amongst civil society, government and pharmaceutical 

industry stakeholders to improve transparency on access to 

medicines. With the WHO, HAI has also developed an inter-

national gold standard methodology to collect evidence on 

the price, availability affordability and price components in 

medicines supply chain17 in over 120 low- and middle-income 

(LMICs). This data, and HAI's subsequent advocacy activities 

based on this evidence, have helped to inform WHO recom-

mendations and national health policies.  

Snakebite is a health topic that fits particularly well with  

HAI's passion and experience. It mainly affects the poorest 

communities and is neglected by policy makers at all levels, as 

well as donors. Antivenom is currently largely unavailable in 

resource poor settings and for the most part, and even if it  

is, it is largely unaffordable, forcing victims into catastrophic 

treatment expenditure and destitution. Improving health  

outcomes for snakebite victims is a challenge that HAI is  

passionate to address. 

The Global Snakebite Initiative (GSI) is an internationally- 

active non-profit organisation, registered in Australia, led by 

snakebite experts who are dedicated to improving access to 

good quality, robustly tested, safe, effective antivenoms in the 

world�s poorest communities. They work to improve the pre-

vention, first aid and treatment of snakebites, and in bringing 

recognition to the rehabilitation needs of snakebite victims 

around the world.

HAI's eagerness to improve access to treatment of snakebite 

victims has resulted in active engagement to revive and sup-

port GSI, bring new members on board, and provide com- 

munications and advocacy expertise to what has hitherto 

been a primarily scientific endeavour. 

Because snakebite is a massively neglected and severely 

underfunded healthcare problem, it is necessary to first (re)

build a global snakebite community of key stakeholders in the 

public, private and civil society sectors to advocate for snake-

bite initiatives at the highest levels. 

In November 2015, the HAI/GSI partnership took the initiative 

to promote a Member State side-event on snakebite at  

the World Health Assembly in May 2016, aiming to raise 

awareness of the global snakebite burden, amplify existing,  

but underused health systems and scientific innovation. HAI  

and GSI aim to have snakebite formally reinstated as a  

recognised Neglected Tropical Disease (NTD) by the WHO. 

Our ultimately goal is to increase global attention and funding 

for snakebite at the WHO and with national governments 

and (international) donors, to develop and implement (pilot) 

projects in line with our �'theory of change', described below. 

The HAI/GSI secretariat plays a key role in identifying and 

grasping advocacy opportunities, linking, learning, facilitating 

exchange, project development and fundraising. The secre-

tariat will also function as a networking and knowledge hub, 

responsible for capturing up-to-date knowledge of scientific 

innovations, as well as linking research to practice. 

Through our partnership, we intend to implement scientific 

innovations to improve snakebite prevention, treatment and 

care. Members of GSI are working on developing innovations, 

such as products that prevent snakebite (e.g., snake repellents, 

footwear), as well as those that diagnose and treat them (e.g., 

rapid diagnostic tests, emergency response kits, antinecrotics 

and next generation antivenom, including polyvalent 

antivenom). Ultimately, these �next generation� snakebite 

medicines and supplies should be available in communities 

and local and national health facilities. In addition, innovative 

approaches, such as exploring the use of drones to quickly 

deliver antivenom to a patient and the use of bioneedles  

for the administration of polyvalent antivenom, are being 

explored. 

HAI & GSI Partnership

17 http://www.who.int/medicines/areas/access/OMS_Medicine_prices.pdf
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impact:  reduction in snakebite morbidity and mortality impact:  reduction in snakebite morbidity and mortality 

Medium-Term outcomes

Model clinical 
snakebite management 

centres established 

Increased access to 
appropriate antivenom 

and snakebite 
commodities at an 

affordable cost

Short-Term outcomes

Increased awareness 
and capacity in 

communities 

Increased availability
of up-to-date
research data

 

Increased capacity 
of healthcare

providers
 

Long-Term outcomes

Increased knowledge 
and capacity of Civil 
Society Organisation 

in snakebite 
prevention, treatment 

and advocacy

Increased knowledge 
and capacity of 
National Health 

Authorities in 
snakebite prevention 

and treatment

Increased attention 
for snakebite by 
the World Health 

Organisation and the 
international donor 

community   

Health systems
deal effectively with

snakebite victims

A1

A3

A4A9

A11A10

A6

A7
A8

A2A5

1. Knowledge transfer and capacity building 
2. Lobby and advocacy
3. Health systems strengthening 
4. Community initiatives strengthened 
5. Data collection and operational research
6. Networkiang, learning and exchange 

Civil Society Organisations, national and 
international policy makers, donors, experts 
and academia, communities and healthcare 
providers 

Strategies Target groups

Ongoing Scientific innovation: Prevention, emergency response,
rapid diagnostics, antinecrotics, polyvalent antivenom 

Model 
community snakebite 
initiatives established 

Increased 
political and 

financial support 
at all levels

A1: An effective programme to reduce snakebite mortality and morbidity needs
 to combine community action with health system and policy changes, both
 of which are constantly improved through research and scientific innovations 

A2: Governments will invest in sustainable snakebite programming

A3: The newly developed and tested medicines and supplies are more likely to 
 become widely available in the context of increased political will and financial
 resources 

A4: Innovations will lead to efficiency gains in antivenom production, contributing
 to lower prices and increased affordability

A5: More snakebite victims will access formal health services when services
 improve and trained community health workers quickly refer patients 

A6: Increased knowledge among health authorities that poor quality antivenom is
 not effective, will raise demand for quality assured antivenom, reinstating a
 market 

A7: Manufacturers are willing to work with GSI on the production of snakebite
 commodities

A8: Ultimately antivenom costs will be reimbursed 

A9: Political and financial support is further enhanced by realising effective 
 community and clinical models

A10: Data on snakebite incidents and socio-cultural practices is essential to develop
 context-specific interventions and effectively influence policies and practices

A11: Healthcare providers have the capacity to be trained to manage snakebite
 effectively

Assumptions 

Communities
take preventative
measures against

snakebite and deal
effectively with

snakebite victims

Snakebite
prevention and

treatment is
continuously improved

by scientific
innovations
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The immediate or short-term outcomes that we foresee exist on two levels. The most direct results of our interventions are:

Civil society organisations (CSOs) and National Health 

Authorities (NHAs) are the key actors to engage in the 

development of contextualised interventions and policies, 

data collection, networking and building the capacity of 

others (e.g., community members, healthcare providers).  

At the country level, they are our direct target group.  

Capacitated CSOs and NHAs are able to mobilise key 

stakeholders by establishing multi-stakeholder platforms 

and expert groups. Multi-stakeholder platforms on snake-

bite bring together CSOs, academia, policy makers and the 

private sector to ensure information exchange and 

encourage a joint effort in snakebite interventions in which 

each group plays its own specific role under its own man-

date. Expert groups will comprise a variety of carefully 

selected experts working on a specific task (e.g., translating 

WHO guidelines to the national context). 

  Short-term outcomes

THEORY OF CHANGE

Increased knowledge and capacity of civil society organisations

in snakebite prevention, treatment and advocacy

AND

Increased knowledge and capacity of national health authorities  

in snakebite prevention and treatment 

At the same time we will directly target the WHO and  

the international donor community to build international  

support for snakebite, which is needed to enhance action at 

the national level and to mobilise initial resources. 

Increased attention for snakebite by the World Health Organisation  

and the international donor community   

GSI members will provide the technical expertise to support 

CSOs and NHAs to establish multi-stakeholder platforms 

and expert groups, as well as building the technical capacity 

of community members and healthcare providers. Data  

will reflect snakebite frequency, the presence of different 

species, common community practices and the ability of 

Increased awareness 

and capacity in  

communities 

Increased capacity of 

healthcare providers 

Increased availability  

of up-to-date  

research data 

64

1+2

3

5
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the health system to deal with snakebite. The availability of 

data is essential to feed evidence-based advocacy, as well 

as for the development of context-specific models. CSOs, 

community members, healthcare providers and NHAs will 

conduct data collection and research with technical support 

from GSI members and financial support from (interna-

tional) donors. Another key assumption here is that health-

care providers have the capacity to be trained to manage 

snakebite effectively.

In the medium-term, we foresee four mutually reinforcing outcomes that will contribute to our long-term outcomes:

  Medium-term outcomes 

We will develop context-specific models in communities 

aimed at the prevention of snakebite and ensuring that 

snakebite victims get the treatment they need. A functional 

model would include awareness raising in communities, 

systems to identify snakes, communication systems with 

health facilities and improved emergency transport. Trained 

community healthcare providers play a central role in 

awareness-raising, immediate care and referral and data 

collection in communities. The models are aligned to the 

local needs and tested for their effectiveness for scale-up. If 

better health outcomes become visible, communities will be 

more likely to opt for formal health services instead of tradi-

tional healers. Once proven, local partners, supported by 

GSI, will engage in lobbying, advocacy and networking to 

mainstream demonstrably effective interventions into 

regional/national policies and mobilise funding for roll out.

Currently, health facilities in countries where snakebite mor-

tality is high are not adequately equipped to treat snakebite 

victims. Snakebite victims are unlikely to come to a health 

facility if it is unable to treat them. Our strategy to improve 

the health system is through the establishment of clinical 

snakebite management centres in central/regional hospi-

tals. They will function as centres of expertise, not only 

responsible for treatment of severe snakebite victims, but 

also for research, data collection, and training and sup-

porting healthcare providers at lower level health facilities. 

The centres are responsible for improving the management 

and care for snakebite victims in their region as well as 

influencing policy development. We assume here that more 

snakebite victims will access formal health services if the 

services improve and trained community healthcare pro-

viders quickly refer patients. 

As with community systems, we will ensure that effective 

models become part of national snakebite policy and are 

scaled-up nation-wide. Effective models can also feed into 

further strengthening of international WHO guidelines. 

Established model community snakebite systems 

Established model clinical snakebite management centres

1

2
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Currently, regionally effective antivenom is often not avail-

able at health facilities. Availability, accessibility and 

affordability of antivenom is an important prerequisite to 

ensure snakebite victims are treated and to build trust in the 

health system within communities. Lobbying and advo-

cacy at international and national levels is needed to mobi-

lise resources and ensure antivenom production. Capacity 

building of national health authorities is needed to improve 

procurement, distribution and forecasting. 

In addition to ensuring access to the currently available 

most appropriate polyvalent antivenom, we also aim to 

ensure that newly developed and improved antivenom 

becomes available and is affordable, safe and used prop-

erly. Lobbying, advocacy and capacity building at all levels 

are the required strategies to ensure this.  

  

Our assumptions are that in African countries, increased 

knowledge amongst health authorities that poor quality 

antivenom is not effective will raise demand for appropriate 

antivenom, reinstating a market for manufacturers. More-

over, when necessary, manufacturers will be willing to work 

with GSI on the production of affordable and quality 

assured snakebite commodities. In the short term, govern-

ments and donors will reimburse some or all of the costs of 

antivenom to large-scale and small scale manufacturers. 

Increased political and financial support at all levels is a  

prerequisite for the realisation of the long-term outcomes 

as well as for the other three medium-term outcomes. At 

the same time, political and financial support is enhanced 

when community and clinical models begin to show results 

and impact. At first, lobbying and advocacy is needed to 

build initial political and financial support for the develop-

ment of model interventions. Later, proven, effective models 

at community and health systems level will generate the  

evidence and data to mobilise more political and financial 

support.

Preventative measures include, for instance, protective foot-

wear or using bed nets or repellents in the house. In case a 

community member is bitten, our aim is for communities to 

have the tools to identify the snake (e.g., through a mobile 

app) and ensure the victim is quickly transported to the 

nearest, or most specialised, health facility for treatment. In 

the future, it may be possible to treat a victims nearer to the 

point of envenoming, depending on the development of 

safe and easy to use polyvalent antivenom or antinecrotics 

and healthcare provider capacity. In this case, antivenoms 

Increased access to appropriate antivenom and snakebite  

commodities at an affordable cost

Communities are engaged and up-skilled to take preventative measures 

against snakebite and deal effectively with snakebite victims

Increased political and financial support at all levels

3

4

1

We foresee three long-term outcomes that will contribute to the impact of a ƌĞĚƵĐƟŽŶ�ŝŶ�ƐŶĂŬĞďŝƚĞ�ŵŽƌďŝĚŝƚǇ�ĂŶĚ�ŵŽƌƚĂůŝƚǇ: 

  Long-Term Outcomes
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held at a central distribution centre of snakebite excellence 

may be sent to district hospitals by drone (last mile technol-

ogies). Communities should be equipped with reliable 

mechanisms to report snakebite incidence (e.g., number 

and type of snakes seen, number of bite incidents) to feed 

into Ă�ŶĂƟŽŶĂů�ƐŶĂŬĞďŝƚĞ�ĚĂƚĂďĂƐĞ, possibly directly, using 

mHealth technologies.  

At a health systems level, HAI will ensure that snakebite is 

fully integrated into health policies, healthcare providers are 

trained on snakebite during and after their medical training, 

and health facilities are fully equipped to treat snakebite 

victims or have referral systems in place.  In addition, we 

aim to ensure that there are communication systems in 

place between formal and informal healthcare providers in 

communities. Data on incidence and health outcomes is 

captured in a ŶĂƟŽŶĂů�ƐŶĂŬĞďŝƚĞ�ĚĂƚĂďĂƐĞ and will be used 

for policy development. We assume that governments will 

ultimately invest in snakebite to ensure the sustainability of 

the intervention. This financial investment is most likely to 

happen if effectiveness of interventions is proven.   

Scientific research and innovations aim to contribute to 

enhanced prevention of snakebites as well as further 

improving health outcomes for snakebite victims, which 

can result from improved identification systems of the spe-

cies of the snake, improved transport systems or improve-

ments in antinecrotics or polyvalent antivenom. Every sign 

is that that science will deliver useful innovations and our 

aim is to ensure that these innovations are effectively trans-

lated into policy and programmes.  We foresee a central role 

for the GSI secretariat to keep track of research and innova-

tions taking place worldwide and the facilitation of linking, 

learning and exchange for scale-up of promising innova-

tions.   

We make the assumption that newly developed and tested 

medicines and supplies are more likely to become widely 

available in the context of increased political will and finan-

cial resources (mid-term outcome 4). In addition, we 

assume that innovations will lead to efficiency gains in 

antivenom production, contributing to lower prices and 

increased affordability (mid-term outcome 3).

Health systems deal effectively with snakebite victims

2

3

Snakebite prevention and treatment is continuously informed  

and improved by scientific innovations which must be
amplified and scaled-up

 Knowledge transfer and capacity building at all levels  
in the area of prevention and treatment of snakebites: 
Knowledge transfer and capacity building will be done on a 

broad range of topics and for a broad range of stakeholders. 

Topics include knowledge on venomous snake species,  

prevention measures, clinical treatment, side effects, procure-

ment and forecasting of medicines and supplies, research and 

data collection, lobbying and advocacy, project development, 

and monitoring and evaluation. Target groups are CSOs, 

community members, community healthcare providers, 

Strategies to achieve outcomes



11

Strengthening health systems: Healthcare workers learn how to intubate a snakebite victim, a skill that will stay with them throughout their careers. (Photo: Global Snakebite Initiative) 

(formal) healthcare providers, researchers, health authorities 

and policy makers. Capacity building can consist of training, 

as well as coaching and mentoring. 

  Advocacy for policy change and budget allocation: Advo-
cacy will be evidence-based and informed by research data. 
We expect the GSI secretariat to take leadership in interna-

tional advocacy and support CSOs and multi-stakeholder 

platforms in country in their advocacy efforts. 

 Health systems strengthening to improve management 
and treatment of snakebites: Health systems strengthening 

includes setting up referral systems, health management 

information systems, forecasting and procurement, and 

ongoing training of healthcare providers.

  Community systems strengthening to enhance prevention 
and effective and efficient treatment for snakebite victims: 
Community systems strengthening includes the on-going 

training of community healthcare providers, community- 

based health management information systems, systems to 

improve snake identification, transport systems and commu-

nication systems with the formal health system.  

 Data collection and operational research to explore the 
most efficient and effective interventions in a given context: 
Data collection and research is essential to gain better insight 

in the current extent of the problem, which is essential to 

mobilise policy makers and donors. In addition, data and 

research is needed to continuously improve interventions and 

policies, aiming at realising the best results. 

 
 Networking, learning and exchange to enhance expertise 

and collaboration between different actors: At the interna-

tional level, the GSI secretariat is responsible for networking, 

learning and exchange by keeping oversight over the different 

activities of individual members and other relevant actors. 

The secretariat will share relevant knowledge and expertise 

and take a leading role in linking different actors to each 

other. At the national level, we foresee a large role for national 

multi-stakeholder platforms in ensuring knowledge exchange 

and joint policy development. 

͞^ŶĂŬĞďŝƚĞ�ŚĂƐ�ŶĞǀĞƌ�ƌĞĐĞŝǀĞĚ�ƚŚĞ�ĂƩĞŶƟŽŶ�ŝƚ�ĚĞƐĞƌǀĞƐ�ďǇ�ƚŚĞ�ŐůŽďĂů�ŚĞĂůƚŚ�ĐŽŵŵƵŶŝƚǇ͘�tŝƚŚ�ĐŽůůĞĐƟǀĞ�ĂĐƟŽŶ͕� 
ǁĞ�ŶŽǁ�ŚĂǀĞ�Ă�ƐŝŐŶŝĮĐĂŶƚ�ŽƉƉŽƌƚƵŶŝƚǇ�ƚŽ�ĐƌĞĂƚĞ�ƚĂŶŐŝďůĞ�ĐŚĂŶŐĞ�ŝŶ�ƚŚĞ�ůŝǀĞƐ�ŽĨ�ŵŝůůŝŽŶƐ�ŽĨ�ƉĞŽƉůĞ�ĂƌŽƵŶĚ� 

ƚŚĞ�ǁŽƌůĚ�ǁŚŽ�ĂƌĞ�ƐƵīĞƌŝŶŐ�ĨƌŽŵ�Ă�ŵĂůĂĚǇ�ƚŚĂƚ�ŝƐ�ďŽƚŚ�ƉƌĞǀĞŶƚĂďůĞ�ĂŶĚ�ƚƌĞĂƚĂďůĞ͘͟

�ƌ͘ �dŝŵ�ZĞĞĚ
�ǆĞĐƵƟǀĞ��ŝƌĞĐƚŽƌ�,ĞĂůƚŚ��ĐƟŽŶ�/ŶƚĞƌŶĂƟŽŶĂů
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OUTCOME INDICATORS

1.  Increased knowledge and capacity of 
CSOs in snakebite prevention, treat-
ment and advocacy

•  Number of CSOs with increased knowledge and capacity in snakebite 
prevention and treatment

•  Number of CSOs with increased knowledge and capacity in data 
collection and advocacy

•  Multi-stakeholder platforms / expert groups established at country 
level

2.  Increased knowledge and capacity of 
NHAs in snakebite prevention and 
treatment

•  Number of NHA staff members with increased knowledge and 
capacity in snakebite prevention and treatment

•  Expert group on implementing WHO guidelines on snakebite  
established

3.  Increased attention for snakebite by 
the WHO and the international donor 
community  

•  Snakebite is reinstated as neglected tropical disease by the WHO 
• Number of donors that include snakebite in their priority areas

4.  Increased awareness and capacity in 
communities

•  Number of community members with increased knowledge on 
snakebite

5.  Increased capacity of healthcare 
providers

•  Number of healthcare providers with increased knowledge and skills 
on snakebite

6.  Increased availability of up-to-date 
research data

•  Increased availability of research data on different aspects of snake-
bite (e.g., incidence, common species, community practices, current 
health system response / gaps)

Annex 1 Short Term Indicators
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Annex 2 Medium Term Indicators

OUTCOME INDICATORS COMMENT

1.  Model community snakebite 
systems established

•  Number and quality of con-
text-specific community models 
established

•  Increased availability of commu-
nity data on snakebite

Indicators are mainly qualitative to 
measure the quality and complete-
ness of community systems. This 
includes knowledge and awareness, 
communication systems with health 
facilities and transport 

2.  Model clinical snakebite manage-
ment centres established

•  Number and quality of clinical 
snakebite management centers 
established 

•  Increased availability of clinical 
data on snakebite

Indicators are mainly qualitative to 
measure the quality and complete-
ness of clinical systems. This includes 
capacity of healthcare providers, 
referral systems andavailability of 
commodities and supplies

3.  Increased access to appropriate 
antivenom and snakebite com-
modities at an affordable cost

•  Number of health facilities where 
appropriate antivenom and 
snakebite commodities are 
available and affordable

•  Decrease in stockouts for anti- 
venom and other snakebite 
commodities

4.  Increased political and financial 
support at all levels

•  Increased number of health 
policies include specific policies  
on snakebite

•  WHO guidelines on snakebite 
translated to local context

•  Increased financial resources for 
snakebite available (donors, 
governments and international 
agencies)   
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Annex 3 Long Term Indicators

OUTCOME INDICATORS COMMENT

Impact: Reduction in snakebite 
mortality and morbidity

• Reduced snakebite incidence rate
• Reduced snakebite mortality rate
•  Improved health outcomes of 

snakebite victims (disability-ad-
justed life years, DALYs)

This data will be acquired from the 
ŶĂƟŽŶĂů�ƐŶĂŬĞďŝƚĞ�ĚĂƚĂďĂƐĞ

Communities take preventative 
measures against snakebite and deal 
effectively with snakebite victims

•  Increased use of preventative 
measures in communities 

•  Increased percentage of snake-
bite victims are transported 
quickly to a health facility where 
they can be treated

•  Communities collect snakebite 
data which feeds into a national 
snakebite database

The kind of preventative measures is 
context-specific.  Data is both 
quantitative and qualitative.

Community data on snakebite 
should become part of the (commu-
nity-based) health management 
information system (HMIS)

Health systems deal effectively with 
snakebite victims

•  Increased percentage of snakebite 
victims correctly diagnosed and 
timely treated*  

•  (Evidence-based) snakebite 
prevention and treatment policies 
are fully integrated into national 
health policies 

•  Training on snakebite is part of the 
national curriculum of healthcare 
providers

•  Increased percentage of health 
facilities are fully equipped to deal 
effectively with snakebite victims

•  Health facility data on snakebite is 
collected and feeds into a national 
snakebite database

This indicator is a result of both 
community and health system 
action

Snakebite prevention and treatment 
is continuously improved by  
scientific innovations

•  Scientific innovations are part of 
community interventions, health 
policy and/or treatment practices

We envisage a situation, under the 
leadership of the GSI secretariat, in 
which innovations and promising 
research is visible and shared 
among the GSI members and 
beyond so that interventions are 
constantly improving.
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