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Global snakebite burden

Report by the Director-General

1. An item on global snakebite burden was proposed for inclusion at the 140th session of the
Board in January 2017: before that session, the Officers of the Board agreed to defer consideration of
the item to the Board’s session in January 201 gt

2. Snakebite envenoming is a potentially life-threatening disease that typically results from the
injection of a mixture of different toxins (“venom”) following the bite of a venomous snake.
Envenoming can also be caused by venom being sprayed into a person’s eyes by certain species of
snakes that have the ability to spit venom as a defence measure. Not all shakebites result in
envenoming: some snakes are non-venomous and venomous snakes do not always inject venom
during a bite. About 50-55% of all snakebites result in envenoming. Snake venoms are complex
mixtures of protein and peptide toxins, varying from one species to another, and even within species.
The toxins in snake venoms are evolutionarily adapted to interact with a large variety of cellular
targets in the organisms exposed to them. In humans and animals, snakebite envenoming affects
multiple organ systems (depending on the particular species of snake and the classes of toxins present
in the venom) and can cause, among other things: haemorrhage and prolonged disruption of
haemostasis, neuromuscular paralysis, tissue necrosis, myolysis (muscle degeneration), cardiotoxicity,
acute Kidney injury, thrombosis and hypovolaemic shock.

MORBIDITY, DISABILITY AND MORTALITY DUE TO SNAKEBITE ENVENOMING

3. As for other neglected tropical diseases, estimation of global morbidity, disability and mortality
due to snakebite envenoming is problematic. The reasons for this include: the prevalence of the
disease among individuals in impoverished agricultural and herding communities in low- and middle-
income countries who have limited options to seek health care and may have poor health-seeking
behaviour; and a lack of systematic data collection on snakebite envenoming by health ministries. An
early attempt by WHO to quantify global mortality due to snakebite envenoming in 1954 was
hampered by poor-quality data, yet arrived at an estimate of 30 000 to 40 000 deaths per year. More
recent attempts using data of improved quality (albeit incomplete) provide a broad global estimate of
81 000 to 138 000 deaths resulting from 1.8 million to 2.7 million cases of snakebite envenoming, and
4.5 to 5.4 million bites from venomous and non-venomous snakes.? The recently released Global
Burden of Disease 2016 study was more conservative and estimated there was a total of 79 000 deaths
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caused by venomous animals in 2016, with an uncertainty range of 56 800 to 89 400.* This would
indicate an upper limit for deaths due to snakebites similar to the lower limit reported in the other
recent study.” An estimated 400 000 people a year face permanent disabilities, including blindness,
extensive scarring and contractures, restricted mobility and amputation following snakebite
envenoming.3 The psychological effects of snakebite envenoming are underrecognized. There is
evidence from Sri Lanka that snakebite envenoming causes long-term psychological sequelae, and that
the prevalence of post-traumatic stress disorder in people who had had systemic envenoming
following a snakebite was comparable to the levels of post-traumatic stress disorder observed
following the tsunami that affected Sri Lanka in 2004 or after major road-traffic crashes.*

4. Snakebite envenoming affects people in predominantly poor, rural communities in tropical and
subtropical countries throughout the world. There is a large body of literature demonstrating a strong
association between low socioeconomic status or poverty and a high incidence of, and mortality due
to, snakebite envenoming. Rural hunter—gatherers, agricultural workers, working children
(1014 years of age), families living in poorly constructed housing, and people with limited access to
education and health care are all particularly vulnerable.>®"8 The prevalence of snakebite envenoming
is inversely proportional to the level of country income: the prevalence is highest in low- and middle-
income countries, and lowest in high-income countries. In West Africa there are 16 low- and middle-
income countries with at least 3500 to 5350 deaths annually due to snakebite envenoming, equivalent
to 1.2 deaths per 100 000 population (95% confidence interval: 0.9-1.4 per 100 000) per year.9 In just
one Nigerian hospital 5367 people were treated for snakebite envenoming over two years (2009—2010)
with 82 deaths recorded,®® and in Burkina Faso 114 126 snakebites were reported over five years
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(2010—2014).1 Although the data are incomplete, estimated mortality due to snakebite envenoming
across sub-Saharan Africa between 1970 and 2010 was between 20 000 and 32 000 cases per year.2 A
landmark study conducted from 2001 to 2003 estimated that 1.4 million to 2.8 million snakebites a
year occurred in India, resulting in at least 46 000 fatalities.® In neighbouring Bangladesh a national
study in 2009 estimated that there were 589 919 snake bites resulting in 6041 deaths annually.4
Snakebite envenoming results in large numbers of disability-adjusted life years in Africa, influenced
by factors such as the size and density of human and snake populations, environmental factors, and the
effectiveness of health systems (for example, the annual numbers of disability-adjusted life years due
to snakebite envenoming in Guinea-Bissau and Nigeria were 1550 and 124 484, respectively). Based
on an analysis of data published between 1976 and 2010, there are an estimated 319 874 disability-
adjusted life years due to shakebite envenoming annually in West Africa.’ The Global Burden of
Disease 2016 study estimate of overall disability-adjusted life years due to venomous animal attacks in
West Africa in 2016 is quite similar, at 330 000 (uncertainty range: 247 000-398 000).6

5. Snakebite envenoming has a multitude of consequences for the individuals affected and their
families. In many cases it pushes poor people further into poverty by virtue of high treatment costs,
loss of income and enforced borrowing. In sub-Saharan Africa in 2010 and 2011 the direct cost of
antivenom alone ranged from US$ 55 to US$ 640 for an effective treatment, using recommended
doses, with the average cost being US$ 124." In India the cost of initial treatment in 2010 was reported
to be as high as US$ 5150, with an additional US$ 5890 in long-term costs.® Some individuals with
snakebite envenoming faced financial losses equivalent to 3.6 years’ income, and others sold land
worth up to 14 years’ income. Some families were forced to remove children from education because
of lost income following snakebite envenoming, and there were cases of children being forced to leave
school to work in order to assist with family living costs, or to care for a person with a disability due to
snakebite envenoming. A study in Zimbabwe found that from 1980 to 1989 the average cost of just
caring for a snakebite-envenomed patient in hospital was US$ 225 per day, before any treatment was
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given.1 In Bangladesh nearly 75% of snakebite-envenomed individuals in a 2006 study spent their
savings on treatment, with over 60% of these borrowing to meet the costs.?

TREATMENT AND REHABILITATION FOR SNAKEBITE ENVENOMING

6. Immunotherapy with animal-derived antivenom preparations containing either immunoglobulin
G or its derivative fractionation products (F(ab’), or Fab), has been the main treatment for snakebite
envenoming for over 120 years. When antivenoms are manufactured in compliance with current good
manufacturing practices, and subjected to rigorous preclinical and clinical evaluation before
registration, they are very effective products, especially if administered as soon as possible in an
adequate dose after a snakebite. Currently many regions experience poor availability and accessibility
of appropriately manufactured and quality-assured products; poor control and regulation of snake
antivenom preparations is partly responsible for this situation.” In many settings there are no minimum
product specifications for the potency, effectiveness, dose or safety profiles of antivenom products.
Weak health systems and weak regulatory frameworks create environments in which unsafe and
ineffective products enter markets with no preclinical or clinical evaluation before registration.s'6 One
of the consequences of these fragile systems is that inferior products have become pervasive,
particularly in sub-Saharan Africa and Asia, forcing competitors in well- regulated environments to
abandon production.7 Market weakness also hinders investment in research and development,
particularly in relation to improving current treatments and developing the next generation of
biotherapeutics with the aim of reducing cost, improving safety and increasing effectiveness.

7. Although immunotherapy is central to treatment for snakebite envenoming, patients typically
require a range of health services. Antivenom neutralizes accessible venom components, but does not
reverse the damage to organ systems as a result of exposure to these toxins. Once some toxins are
sequestered inside cells they become inaccessible to antivenom immunoglobulins. Effective treatment
involves antivenom administration plus supplementary medical interventions such as:
cardiorespiratory and/or fluid resuscitation; airway intubation; mechanical ventilation; haemodialysis;
wound debridement and reconstructive surgery; physiotherapy; and other rehabilitation services.
Improving patient outcomes and reaching effective control targets to reduce the incidence of and
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mortality associated with snakebite envenoming requires: strengthening of health systems; improved
access to essential medicines such as antivenoms; efforts to eliminate substandard antivenoms and
other substandard medicines; commitments to strengthen health workers’ knowledge of diagnosis and
treatment of snakebite envenoming; improved capacity to regulate antivenom products; effective
distribution of antivenoms; and monitoring of their use and safety.

WHO’S RESPONSE TO SNAKEBITE ENVENOMING

8. In March 2017, a subcommittee of the WHO Strategic Technical Advisory Group for Neglected
Tropical Diseases at its 10th meeting recommended that snakebite envenoming should be included in
the WHO neglected tropical diseases portfolio as a Category A neglected tropical disease.> The
Director-General endorsed this recommendation in May 2017 and WHO included snakebite
envenoming in the list of neglected tropical diseases in June 2017.

9. WHO has included snakebite envenoming as part of the Organization’s wider efforts to
overcome the global impact of neglected tropical diseases, a diverse group of communicable and
zoonotic diseases that prevail mainly under tropical and subtropical conditions. Although the
importance of these diseases differs at the national, regional and global levels, their common
characteristic is that they affect poor and difficult-to-reach populations. In 2005, the Secretariat
established a dedicated technical response capacity for the control of neglected tropical diseases. Since
then, the operational focus has shifted from individual diseases to interventions. Action against a
specific disease using the most appropriate set of interventions in any given setting is guided by
adequate knowledge of the disease’s epidemiology and the availability of appropriate prevention,
detection and control measures that can be successfully implemented, especially in low-resource
settings.

10. WHO recognizes the need to improve the quality, safety and regulation of snake antivenom
immunoglobulin preparations that are used in the treatment of snakebite envenoming. In 2007 the
Secretariat recognised the need to develop specific guidance on this subject, resulting in the 2010
publication of technical guidelines, which were subsequently revised and updated in 20172 and the
creation of an online tool to assist with appropriate antivenom selection based on the distribution of
venomous snakes.> In 2015 the Secretariat established a technical assessment process for antivenom
products marketed in sub-Saharan Africa, in order to be able to provide evidence-based
recommendations to Member States.

11.  WHO recognizes that a number of tropical and subtropical, poverty-related diseases including
snakebite envenoming, remain neglected. Opportunities exist to advance knowledge of such diseases
in order to: facilitate advocacy in support of awareness; stimulate the generation of further knowledge;
and encourage the development of appropriate control tools and strategies for inclusion in the WHO
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portfolio of neglected tropical diseases. In support of this effort, the Secretariat has established a
working group on snakebite envenoming to assist in the development of a strategic plan for the
disease. This plan will identify the key areas in which support and assistance is necessary for effective
reduction and control of snakebite envenoming, and will assist the Secretariat in identifying and
mobilizing resources to initiate, undertake and evaluate specific interventions.

12. Elaborating a public health strategy for the prevention and control of snakebite envenoming will
require significant investment in a multifocal reduction and control strategy, so that cost-effective
prevention, diagnosis, early treatment and case management can be practised in low-resource settings.
It will be essential to mobilize additional resources in order to facilitate the inclusion of public health
interventions against snakebite envenoming among those advocated by WHO against other neglected
tropical diseases. Early diagnosis, treatment and rehabilitation using available tools is the most
appropriate approach for lessening the disease burden imposed by shakebite envenoming. Increasing
community-based efforts to promote prevention, first aid and improved health-seeking behaviours,
coupled with health systems strengthening, will further reduce the incidence of snakebite envenoming
and increase access to effective treatment. Tackling the issue of limited investment in innovative
approaches to diagnosis, treatment and control of snakebite envenoming also requires the mobilization
of resources from diverse sources and the establishment of priorities and special focus areas.

13.  The Secretariat, in headquarters and in the regional offices, will intensify efforts to advocate for
improved surveillance and control of snakebite envenoming. It will continue to solicit focused support
from international donors and partners and provide technical assistance to health ministries of affected
Member States. This should allow knowledge of the disease to advance sufficiently to permit the
development of control strategies and tools that are suitable for implementation in all circumstances,
including in low-resource settings. This will build on experience gained in advancing the agenda of
other tropical and subtropical, poverty-related diseases that currently remain neglected, and will
increase the capacity to tackle them through innovative, intensified disease-management programmes,
whereby all aspects of these diseases, including their ecology are dealt with in an integrated manner to
reduce morbidity, disability and mortality.

ACTION BY THE EXECUTIVE BOARD

14. The Board is invited to note the report and provide further guidance on the Organization’s
response to the global snakebite burden.




