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Snakebite envenoming in Africa remains
widely neglected and demands
multidisciplinary attention
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Snakebite envenoming can cause morbidity,
permanent disability or death but treatment and
prevention thereof remains highly inadequate in
Africa. Overcoming structural and financial bar-
riers that impede existing initiatives to improve
medical management and mitigate human-
snake conflict is urgently needed.

Africa accommodates over 130 venomous snake species' that cause
over 500,000 human envenomations and approximately 30,000
deaths each year’. However, these numbers are underestimated
because many patients are not admitted to hospitals and epidemio-
logical data is lacking or sparse for most of Africa. Findings from
household surveys suggest that about 80% of snakebite victims seek
help from traditional healers exclusively or receive no treatment at
al>*. The risk of snakebite disproportionally affects low-income
populations™® and children and adolescents are particularly vulner-
able due to a disadvantageous body mass-to-venom ratio. The
importance of snakebite as a public health issue was emphasised by
the recognition as a neglected tropical disease (NTD) by the World
Health Organization (WHO) in 2017. In addition, the snakebite crisis is
linked to several of the United Nations sustainable development goals
(SDG), such as ending poverty, reducing inequalities, and ensuring
quality education, which are crucial elements on the way to reduce the
impact of snakebite. This, on the other hand, will be a requirement to
achieve the goals of good health and productive employment and
economic development. However, resultant activities such as intensi-
fied research into epidemiology, clinical management, and snake
ecology as well as activities to increase preventive measures are still
very limited.

Current public health measures are inadequate

A key factor of snakebite-related morbidity and mortality in Africa is
poverty and unequal access to safe and effective medical care. Sna-
kebite envenoming is rarely fatal if appropriately managed. However,
poorly equipped clinics in rural areas and inadequate training in sna-
kebite management for medical professionals negatively affect treat-
ment outcomes following snakebite. Public healthcare infrastructure
and workforce is chronically underfunded in most African countries”®
and structural and financial barriers impede health-related research’,
which is much needed with regard to snakebite. Surveys revealed that
the utilisation of unproven traditional remedies is common and the
practice base as well as expertise of health care workers is low in many
health facilities'®". In addition, late treatment is a common feature
after African snakebite incidences and hospital admission delays

frequently exceed 24 h, amplifying the risk for disabling or life-
threatening complications'. An underrepresentation in registration of
patients bitten by neurotoxic species in hospital admissions™ might be
a direct consequence of such delays as these venoms can result in
rapid respiratory failure. Case reports demonstrate that even enve-
noming by snakes considered less toxic can cause death before
patients arrive at a clinic**. Once a health facility is reached, treatment
options are often suboptimal with essential medicines such as anti-
venom lacking®.

Lack of funding remains a major bottleneck limiting snakebite
treatment, mitigating activities, and research in Africa. Snakebite
therapy with effective antivenom is the only disease-modifying treat-
ment option available and highly cost-effective’®. However, a product
effective against several medically important species (Fav-Afrique) was
unprofitable and discontinued in 2014 and recent production pro-
blems at the only antivenom manufacturer in sub-Saharan Africa
(South African Vaccine Producers) have led to a critical shortage of
anti-venom since 2022. In addition, the quality, efficacy, and safety of
existing products are often insufficiently characterised” and the
absence of effective antivenom against some dangerous species'
requires attention. Thus, developing novel treatments" or repurpos-
ing drugs to inhibit snake toxins® are important goals. Despite the
urgency, progress is slow and funding for drug development remains
negligible nonetheless, particularly when compared to other diseases
(Fig. 1). This imbalance is even larger when considering the lack of
funding for snakebite treatment and prevention. While substantial
funds are allocated to HIV/AIDS treatment and prevention pro-
grammes in low- and middle-income countries (US$ 20.8 billion in
2022)”, in the case of snakebite envenoming nearly all funding is
dedicated towards drug research and development. However, novel
medicines will not solve the neglected crisis of snakebite victims not
receiving antivenom due to insufficient funds, manufacturing and/or
distribution problems within health systems. Even the most effective
therapy can benefit patients in need only if timely accessible. In addi-
tion to detrimental clinical consequences, failure to provide existing
antivenom to those in need may also distort the true demand and
market for these products and can sabotage attempts to improve
community and medical education if effective treatment modalities
are simply not accessible in clinics.

Lack of knowledge, misconceptions, and superstition about
snakes and snakebite are widespread and potentially dangerous as
they can affect snakebite risk and treatment seeking behaviour. Edu-
cation is an effective means to reduce human-snake conflict and sna-
kebite risk” and was postulated as a key activity to empower
communities to achieve sustained prevention and control of
snakebite”. However, access to accurate information about snakes and
snakebite that is readily understandable remains limited, especially in
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Fig. 1| Imbalance of public health burden und funding. Research and develop-
ment (R&D) investment for snakebite is still negligible in absolute numbers (a) and
relative to the disease burden (b) in comparison to other diseases of concern in sub-

Saharan Africa although causing >100,000 human fatalities each year. Sources:
WHO 2022, Global Observatory on Health Research and Development; UNAIDS;
Gutiérrez et al.’.

rural areas. Furthermore, low literacy levels and/or the presence of
multiple local languages may represent additional barriers in several
regions. Existing activities to reduce human-snake conflict, improve
snakebite management, and snake education are primarily run by
private initiatives or non-governmental organizations (NGOs) with lit-
tle or no funding and can be complicated by structural barriers and
bureaucracy, restraining their reach, capabilities, and sustainability.

Harm caused by snakebite is preventable if action is taken
To address the core of the snakebite crisis, it should be acknowledged
that inequality, not science, is the primary problem. The WHO aim to
halve the global impact of snakebite by 2030* requires broad political
willingness and commitment to address snakebite-related health dis-
parities in the form of resource allocations and investments. Local
financing is needed and several low-cost interventions can be helpful
and demonstrate that the issue is taken seriously, such as classifying
snakebite as a notifiable disease, implementing a venom information
helpline and adding the topic to school and medical education curri-
cula. Global health funders could make a significant difference by
allocating resources to snakebite-related activities. To achieve the
necessary commitment, increased attention outside the scientific
community and engagement with funders, key opinion leaders, and
policy-makers is needed. Connecting individual initiatives, a more
organised approach and promoting intersectoral collaboration may be
helpful to create synergies. The narrative of snakebite-related death or
disability as an unfortunate, unavoidable fate must be changed with
the help of communication experts. Public awareness of the devas-
tating consequences for individuals and society as well as the avail-
ability of countermeasures may increase political pressure to act. As
snakebite is preventable and treatable, establishing snakebite as a
healthcare priority locally and globally could make the WHO aim
achievable.

Preventive measures play a crucial role in reducing the impact of
many diseases and are underutilised in relation to envenomation by
snakes. Interventions aiming to increase health literacy in rural and
poor communities represent a strategy to mitigate impacts of health
disparities** and are urgently needed in the context of snakebite. The
risk of being bitten is influenced by snake and mainly human beha-
viours. Thus, public awareness and education interventions have the
potential to decrease the health burden caused by snakebite similar to
how preventive immunisation reduces the risks of certain infectious
diseases. In many countries, snake enthusiasts are involved in snake
relocations from human-snake conflict situations® or perform out-
reach. Educational activities occur in person and online with social

media playing an increasing role as a source of public health infor-
mation and misinformation®. At the time of writing, 25 Facebook
communities dedicated to African snakes were followed by more than
1 million users. To be effective, the choice of interventions has to be
adapted depending on the setting and target population. Strategies to
reach rural communities, which may not have internet access, and to
incorporate their expectations and needs are essential. The feasibility
of large-scale measures will benefit from building upon pre-existing
snakebite awareness and educational activities and utilising experi-
ences made in this context. Collaborations between local snake
experts and private initiatives that already operate such activities with
public institutions could develop age and context appropriate edu-
cational materials on venomous snakes and snakebite for school and
community education in a timely manner. Funding bodies often
require that interventions are evidence based, measureable, and come
with a cost-effectiveness-analysis. So far, little evidence has been
generated on preventive interventions”. However, uncertainty does
not preclude health benefits, in particular in understudied areas of
unmet medical need, and global health funding should not be limited
to measureable and predictable interventions®. For some simple
messages there is a reasonable logic to assume a benefit in real-life
settings (e.g., keep your surroundings clean, use a light when walking
at night, wear closed shoes and trousers in bushy areas). Sensitisation
for these potentially life-saving activities should not be delayed.
Every snakebite is a medical emergency and should be managed
accordingly®. Access to treatment is time-critical and institutionalising
this concept is crucial for the outcome of snakebite victims. Inter-
ventions that aim to accelerate hospital admission and referral may
differ depending on the country and local conditions. An example may
be immediate transport of patients to sufficiently equipped clinics™.
Moreover, funding and regulatory and logistical support is required to
ensure that effective antivenom and other treatment modalities can be
utilised for snakebite management. The use of drones (unmanned
aerial vehicles) has the potential to deliver emergency medical services
in remote areas®, which could facilitate rapid access to antivenom in
some areas but comes at a cost. Increased stability of lyophilised
antivenom could solve distribution challenges of liquid antivenom in
areas without cold-chain infrastructure. Based on past and current
limitations, suggestions have been made on how the availability and
accessibility of antivenom could be improved across the African
continent®. Finally, training of healthcare professionals and incor-
porating snakebite management into the national health curricula of
African countries are crucial to ensure timely and correct diagnosis
and safe and effective treatment, including antivenom administration
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when necessary and knowledge about key supportive care. Remote
specialist consultation via phone or internet may help to bridge
expertise gaps in patient management but requires reliable infra-
structure and integration in clinical practice. In the absence of effective
antivenom, symptomatic treatment modalities, including assisted
ventilation, dialysis, adequate wound care, and safe blood for trans-
fusion as well as diagnostic capabilities, are of great significance to
improve patient outcomes. Access to these treatment modalities must
be increased in suspected snakebite hotspots.

Conclusion
To achieve a significant reduction of mortality and disability as tar-
geted by the WHO, parallel interventions appear essential that com-
plement each other and can have additive effects: educating
communities about snakebite prevention and safe and effective first
aid, training of medical professionals in snakebite management,
improving the availability of antivenom and other treatment mod-
alities without delay, and institutionalising the concept that every
snakebite is a medical emergency, requiring immediate hospital
admission and referral of snakebite victims to ensure timely treatment.
The designation of snakebite as a NTD has stimulated increased
scientific interest in this hidden health crisis but both attention and
funding are still grossly inadequate in view of the high morbidity and
mortality numbers caused by snakebites, which are in fact preventable
to a large extent. The allocation of resources from both public and
private funding bodies is a prerequisite for these much-needed inter-
ventions and necessitates attention outside the scientific community
and intersectoral collaboration to promote transformative change.
Snakebite does not need to remain a neglected disease.
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