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X_fzi-iica braced for snakebite crisis

Health specialists warn that stocks of antivenom will run out in 2016.

BY QUIRIN SCHIEAMEIER

ural Africa Is facing a resurgence of
R.l persistent plague that rarely makes
headlines: snakebite

By June next year, stockpiles of the anti-
venom that is most effective against Africa’s
vipers, mambas and cobras are expected to run
out because the only company that makes the
medicine has stopped production. With no
adequate replacement in sight, the death toll
from bites is sct to rise, specialists warned ata
tropical-medicine congress last week in Basel,
Switzerland

"We're dealing with a neglected health crisic
that is turning into a tragedy for Africa” says
Gabriel Alcoba, a medical adviser with the
international humanitarian group Médecing
Sans Frontiéres (MSF; also known as Doctors
Without Borders)

Venomous snakes might scem an archaic
menace in such a rapidly urbanizing world
Yet by cautious estimates, snakebites kill more
than 100,000 people worldwide cvery year
(see "Death 10ll’) — more, on average, than
lose their lives in natural disasters. And survi.
vors often experience permanent physical and
mental disabilities.

In 2010, the French drug firm Sanofi Pasteur
in Lyon ceased production of Fav-Afrique, an
antibody serum that reduces the quantity of
venom circulating in the blood of a snakebite
victim._ Made from the purified plasma of horses
previously injected with small quantitics of

The deadly carpet viper (Echis ocellatus).

snake venom, the serum neutralizes the venom
of many of Africa’s most dangerous snakes

I'he antidote has saved many people from
bites by deadly spocies such as the carpet viper
(Echis ocellatus), common in West Africa,
and the black mamba ( Dendroaspis polylepis),
found across the sub-Saharan region. But the
high costs — US$250-500 per person — and a
supply shortage mean that only about 10% of
snakebite victims in Africa get treatment, and
the company says that producing the antidote is
no longer profitable. Cheaper prodicts by com
petitors have forced Sanofl Pasteur out of the
African market. says Alain Bernal, a company

spokesman. Sanofi Pasteur ks working to enable ¢
the transfer of know-how ta companies willing *
1o take over production of Fav- Afrique, he says. 2

Pharmaceutical companies in South Africa, §
India, Mexico and Costa Rica are among those ©
marketing cheaper producis — some of which #
work well against snakes in their host nations.
But their safety and effectiveness against the
large varicty of specics in Africa have not yet
been established in clinical trials. To speed up
the process, MSF is offering two of its hospi-
tals in the Central African Republic (CAR)
and South Sudan as study sites. But it will take
at least two years to validate the products in
development, and none is as broadly efficient
as Fav-Afrique, Alcoba says.

NEGLECTED THREAY
Although just now becoming critical, Africa’s
snakebite problem has been smouldering for
years, says tropical-medicine specialist David
Warrell of the University of Oxford, UK, who
consults for the World Health Organization
{WHO), Snakcbite fatalitics have been rising
over the past decade in the CAR, Ghana and
Chad — in part owing to a failure to train
enough medical staff, ignorance from health
ministries and “unscrupulous marketing” of
inappropriate antivenoms, he says. “War-torn
countries have many other problems. But
the millions of children, poor farmers and
nomadic people at risk of snakebites just don't
have the ear of politicians in capital cities”
And according to Warrell, the WHO has
o help. To improve the safetv ane
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Snakebite envenoming

Biiobit Aang Snakebite envenoming: Member States provide WHO with clear mandate for global

The diseas
fekiod 24 May 2018 | Geneva -- The 71st World Health Assembly adopted a

resolution formally providing the World Health Organization (WHO) with
a strong mandate to develop a comprehensive plan to support countries
in implementing measures for increased access to effective treatment to
people who get bitten by venomous snakes. WHO is already working on
a strategic plan to assess and address the global burden of snakebite
envenoming. The plan is expected to be ready by the end of this year.

Epidemiology

Antivenoms

Control and prevention strategies
Treatment and rehabilitation

Full story

Information resources
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Read more on the prevalence Read more on antivenoms Answers on snakebite FAQ
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In the original version of this article, it was incorrectly stated that

tetanus toxoid boosts the immunity against snakebites (Table 2). This
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WHO Roadmap:

Safe and effective
anfivenoms more widely

available and accessible




Antivenoms: Challenges

Classic production methods
(i.e. «khyper immune equine
serumy)

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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Countries with no local antivenom production

I No local antivenom production

The boundaries and names shown and the designations used on thes mop do not Imply the expressaon Data Source: World Health Organtzation " Wi I'ld H l
of any opnion whatsoaver on the part of the World Haalth Organization conceming the legal status Map Production: Control of Neglected Vi T R Eq :
of any country, larmitory, city or aren or of its autherities, or concaming tha delimitation of its frontises Tropical Dizoases (NTD) w O[gan|zat|o
or boundaries. Dotled lines on maps represent spproximade border lines for which there mary not Worki Hea®h Organization

2 OO Q3ev Ve

Image Source: Jacques Van Niekerk
Map: WHO




Opportunities for
hew approaches &
digital innovation




Snakebite: also a data crisis




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)
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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
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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




One Health approach
to snakebite in
rural agro-ecosystems

Source:




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, Pseudonagja,
Bothrops, Pseudechis, Naja)

Source: Dr M Herreraq, Instituto Clodomiro Picado; Narayan G. Maharjan
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New data sources
and

participatory approaches
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First global map of venomous snake distribution based on open data:

Map: Genevieve et al. (2018), Plos NTDs
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Brovn Vine Snake (Oxybells aeneus)
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Records Today: 20 Last 7 Days: 710 Last 30 Days: 3,146 Total Records: 235,878

Website: Heromapper
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Indiansnakes.org

For snakes & snake people
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Largest global and dynamic
open dataset of shake photos




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

Source: B. Dupont



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

Map: Dr. Gabriel Alcoba

Montivipera xanthina

Naja senegalensis
Naja katiensis
Echis leucogaster
Echis ocellatus

Lachesis acrochorda
Micrurus spp

* ’—
&
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SANS FRONTIERES

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

Macrovipera lebetina
Pseudocerastes persicus

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

Atractaspis andersonii
Echis borkini
Naja arabica

Atractaspis fallax
Echis pyramidum
Naja ashei

Naja pallida

Naja anchietae

Thelotornis mossambicanus

Gloydius intermedius

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

Acanthophis laevis
Acanthophis rugosus
Micropechis ikaheca
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