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+ 125,000
deaths
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+ 400,000
amputations and disabilities



Image Source: Jacques Van Niekerk
Article: Nature (2015)



Image Source: Jacques Van Niekerk
Website: WHO



Image Source: Jacques Van Niekerk
Article: Nature 



Image Source: Jacques Van Niekerk
Article: The Lancet



Image Source: Jacques Van Niekerk

WHO Roadmap:
Safe and effective 

antivenoms more widely
available and accessible
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Antivenoms: Challenges

• Classic production methods
(i.e. «hyper immune equine
serum»)

• Side effects (anaphylaxis, 
pyrogenic, serum sickness)

• Taxa specific, not yet 
polyvalent (e.g. Pan African, 
Universal)

• Poor regulatory frameworks, 
absence of standards, lack of 
expertise and capacity within 
national drug control 
laboratories

• Low confidence in product 
safety and effectiveness
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Opportunities for 
new approaches &  
digital innovation
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Snakebite: also a data crisis
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Need for epidemiological data

• Very few national incidence      
studies (Sri Lanka, Bangladesh, 
India)

• Ongoing studies in Nigeria and 
Kenya (The African Snakebite 
Research Group: Prof. Habib, Dr. 
Harrison), and South Soudan 
(MSF) (but not nation-wide)



SNAKE-BYTE Project
Tackling the second deadliest NTD: predicting and reducing the impact 

of snakebite on human and animal health through interdisciplinary 
analyses of hotspots and access to care 

Started March 2018 for 4 years, Cameroun and Nepal

Image Source: Snake-Byte Project



Because snakebite is a 
data crisis:

• Primary data collection at   
the household level: 24'000 
households in a national 
human-animal  health 
integrated survey in Nepal 
and Cameroon

• Health and economic 
indicators (e.g. zDALY)

Image source: Narayan G. Maharjan
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One Health approach 
to snakebite in 
rural agro-ecosystems 



One Health approach to snakebite 
in rural agro-ecosystems 

One Health approach to 
Snakebite - Scoping review 
on Snakebite and domestic
animals

• 143 relevant publications from 
1956 to 2016

• 18 animal species affected  
but a focus on companion 
animals (e.g. dog, cat) vs 
livestock

• Death reported in all domestic 
animal species

• 34 different offending snake 
species identified (Vipera, 
Notechis, Pseudonaja, 
Bothrops, Pseudechis, Naja)

Source: Dr M Herrera, Instituto Clodomiro Picado; Narayan G. Maharjan



Website: AccessMod

Modelling physical 
accessibility to treatment 
facilities to target population 
at risk taking into account:

• barriers to movement
• road network
• walking and/or use of 

motorized vehicle
• population density

Free and open-source 
WHO tool AccessMod
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New data sources 
and 

participatory approaches



Article: Genevieve et al. (2018), Plos NTDs



Source: INaturalist

Open participatory
platforms on animal 
biodiversity such as 
INaturalist
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First global map of venomous snake distribution based on open data:



Website: INaturalist

Open participatory
platforms on animal 
biodiversity such as 
INaturalist



Website: Herpmapper



Website: Indiansnakes.org



Source: Facebook



Map: A. Durso, Institute of Global Health, UNIGE



Image source: INaturalist

Largest global and dynamic
open dataset of snake photos
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What is the biting snake?,
is it venomous?, what type of 
venom and what clinical
manisfestations to anticipate?

• Snake identification is
key for adequate clinical
management

• Snake identification is complex
and health professionals are  
not herpetologists
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WHO: 
“Out of more than 3000 species of snakes in the 

world, some 600 are venomous and over 200 
are considered to be medically important”



Source: Snapp team – SDG Summer School 2017, Geneva-Tsinghua Initiative 

First medical decision-support tool 
for snake identification based on AI 
and global collaborative expertise



Source: Snapp team – SDG Summer School 2017, Geneva-Tsinghua Initiative 



Diversity of possible scenarios:

• Field and clinical scenarios 
identified with experts and to 
be tested

• Although not recommended, 
killing the bitting snake and 
carrying to the health centre is
a common practice in many
areas of the world (e.g. 
Myanmar over 60% of 
snakebite)

Image source: Kolangski
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Map: Dr. Gabriel Alcoba

Akistrodon taylori
Crotalus armstrongi
Crotalus catalinensis
Crotalus intermedius
Crotalus pusillus
Crotalus tortugensis
Crotalus totonacus
Crotalus transversus

Lachesis acrochorda
Micrurus spp

Naja senegalensis
Naja katiensis
Echis leucogaster
Echis ocellatus

Pseudohaje nigra
Dendroaspis viridis
Atheris chlorechis
Thelotornis kirtlandii

Atheris squamigera
Thelotornis kirtlandii
Dendroaspis jamensoni
Atractaspis irregularis
Bitis nasicornis
Naja annulata
Naja haje
Pseudohaje goldii
Bitis parviocula

Naja anchietae

Atractaspis fallax
Echis pyramidum
Naja ashei
Naja pallida

Thelotornis mossambicanus

Atractaspis andersonii
Echis borkini
Naja arabica

Montivipera xanthina

Macrovipera lebetina
Pseudocerastes persicus

Daboia siamensis
Naja mandalayensis
Bungarus niger
Bungarus sindanus
Bungarus walli
Cryptelytrops erythrurus
Bungarus ceruleus
Trimesurus gramineus

Naja saminensis
Naja sumatrana
Cryptelytrops macrops
Bungarus candidus
Bungarus flaviceps
Parias sumatranus
Cryptelytrops
purpureomaculatus
Calliophis bivirgatus
Calliophis intestinalis

Acanthophis laevis
Acanthophis rugosus
Micropechis ikaheca

Gloydius intermedius
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Thank you! 
Danke!


