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A B S T R A C T   

Snakebite envenoming is a public health concern in many countries affected by humanitarian crises. Its 
magnitude was recognized internationally but associations between snakebite peaks and humanitarian crises 
were never clearly established or analysed. This scoping review searched any available evidence of this hy-
pothesized association between snakebite types of crises, through PubMed/Medline by two researchers. The 
search also included hand searching, and reports from humanitarian organizations working in this area. 

The scoping review yielded 41 results. None described a robust epidemiological link or evidence of causality. 
There is an evidence gap regarding our research question. Several publications however point or hint towards the 
occurrence of snakebite outbreaks during conflict, displacement, floods, and migration of impoverished agri-
cultural workers. Non-systematic screening yielded another 11 publications (52 in total). We found Médecins 
Sans Frontières routine reports showing that 6469 patients were admitted in 2019 throughout its projects in 17 
countries. The impact of snakebite was the highest in four countries particularly affected by humanitarian crises, 
South Sudan, Ethiopia, Central African Republic, and Yemen, with some hospitals receiving more than 1000 
annual admissions. Time correlations with conflict and events are shown in Figures. We found no published 
epidemiological data formally showing any associations between humanitarian crises and snakebite incidence. 
However, the search publications showing peaks during crises, and monitoring curves in four countries point 
towards an increased risk during humanitarian crises. 

We call for urgent population-based studies and surveillance. Stakeholders should consider upgrading 
snakebite care and antivenom supply during humanitarian crises in snakebite-endemic countries.   

1. Introduction 

Snakebite envenoming (SBE) is a public health concern and an in-
dividual emergency in many tropical and subtropical countries affected 
by humanitarian crises. Its magnitude was recognized internationally 
when the World Health Organization (WHO) added SBE to its list of 
Neglected Tropical Diseases (NTDs) in 2017, and launched its strategic 
roadmap in 2019 (Williams et al., 2019; Minghui et al., 2019). Each 

year, two million of the 4.5–5.4 million global snakebite victims develop 
clinical envenoming, an estimated 400,000 become disabled, and 81, 
000–138,000 die (World_Health_Organization, 2021). Three distinct 
regions carry most of this global burden: South Asia (1.2–2 million cases, 
50–100 thousand deaths), Sub-Saharan Africa (435–580 thousand cases, 
20–30 thousand deaths) and South America (137–150 thousand cases, 
3–5 thousand deaths) (Gutierrez et al., 2017). Ministries of health and 
international organizations have often been alarmed by peaks of 
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snakebite injuries occurring just after man-made or natural disasters. 
The risk of SBE in humanitarian settings was highlighted by the WHO, 
the Kofi Annan Foundation, Médecins Sans Frontières and partners, in a 
joint meeting before Snakebite Envenoming was finally included as a 
priority NTD (O/KofiAnnanFoundation., 2016). 

Our hypothesis was that snakebite ‘peaks’ could be a consequence of 
humanitarian crises. Therefore, we believed that descriptions of snake- 
bite risks should appear in peer-reviewed publications or reports from 
countries affected by conflict, internal displacement, refugee crises, as 
well as floods, and possibly other disasters. These crises disrupt access to 
care, but they also increase the likelihood of exposure to snakes and their 
bites. During natural disasters, snakes may be forced to find shelter 
outside their natural habitat. As displaced people suffer from precarious 
living conditions and often lack appropriate footwear, they may be more 
frequently exposed, particularly nocturnally or when fleeing through the 
bush or fields, where they are more likely to encounter snakes. We will 
try to support this hypothesis through this literature search. 

Our aim is to describe any available evidence on SBE in humanitarian 
crises, or during migration, through a scoping review of available pub-
lished evidence. Our second aim is to present non-peer reviewed pub-
lications or reports from Ministries of Health and medical organizations 
intervening in humanitarian crises, such as the WHO, UNICEF, and 
Médecins Sans Frontières (MSF) also known as Doctors without Borders, 
which could support this hypothesis. 

2. Methods 

Two methods were used to answer the main research questions 
searching evidence on SBE in humanitarian crises and migration, such as 
associations, causality, and epidemiological links. Scoping review was 
preferred over systematic review, as the main objective was to assess the 
volume of evidence (or lack thereof) and any publications addressing 
this ‘emerging’ topic, rather than to compare clinical outcomes from 
studies, which is the main purpose of systematic reviews. Moreover, 
scoping reviews allow a broader type of inclusion criteria. We conducted 
a rapid scoping review (Tricco et al., 2015) according to PRISMA-ScR 
guidance. The hypothesis of our review was that there would be very 
little evidence on SBE epidemiological trends during or immediately 
after these crises, and therefore that a causality between humanitarian 
crises and risk of snakebite accidents or SBE would be difficult to infer. 
The largest medical literature databases: PubMed and MEDLINE were 
searched between March and June 2021. Inclusion criteria included 
participants of all ages, all genders/sex, and from all contexts defined by 
Mistry et al. in ‘Conflict and Health’ as humanitarian crises: man-made 
disasters, including armed conflict, forced displacement, and refugee 
crises; natural disasters, such as floods, earthquakes, droughts, and 
major disease outbreaks (Mistry et al., 2021). No exclusion criteria were 
applied. 

We used the following seven query boxes: “snakebite envenoming” 
OR “envenomation” OR “snakebite” OR “snake bite”; 1. AND “human-
itarian crises”; 2. AND “conflict” OR “war”; 3. AND “displaced” OR 
“internally displaced”; 4. AND “refugees”; 5. AND “migration” OR 
“migrant”; 7. AND “developing countries”; 8. AND “disaster” OR “flood” 
OR “earthquake); . We applied [Title/Abstract] and [MeSH] term 
searches to all possible synonyms and similar concepts. Available data 
was appraised following the PRISMA approach. 

All databases were searched without any data limiters. Search results 
were classified and filtered, and duplicates were removed, using End-
notes X9™. Two individual reviewers (GA and JP) independently 
screened titles and abstracts of studies against the inclusion criteria and 
performed the inclusion process separately for the PubMed/MEDLINE 
searches. Google Scholar and hand searches were done by one author. 
Ethical clearance was not necessary for routine aggregated, non- 
individual data. We extended this search using Google Scholar, snow-
balling, and hand searches of non-peer reviewed and media articles. We 
included publications suggested by experts. 

In parallel we obtained data from the District Health Information 
Software 2 (DHIS2) routine monitoring tool installed in most MSF pro-
jects. MSF data was analysed at Epicentre, MSF’s epidemiology partner, 
and it was displayed on a map locating all snakebite victims in MSF 
humanitarian interventions areas in Africa, America, and Asia. We 
analysed location and number of snakebites per project and country. 
Finally, we present more detailed data from four countries facing con-
flicts and high rates of migration or displacement. 

3. Results 

3.1. Literature scoping review results 

The scoping review yielded 41 results. None described a robust 
epidemiological link or evidence of causality. There is an evidence gap 
regarding our research question. However, these publications describe 
(non-statistically), point, or hint towards an increased incidence of 
snakebite accidents during conflict, displacement, floods, and migra-
tion. Non-systematic screening yielded another 11 publications (52 in 
total). 

3.1.1. Humanitarian crises, conflicts and war 
There was no publication addressing directly and completely the 

research question of snakebite in humanitarian crises. Query boxes 
yielded three results, but none linking humanitarian crises and snakebite 
risk. One expressed the importance of access to antivenom in humani-
tarian crises in Sub-Saharan Africa (Brown and Landon, 2010). Query 
boxes on snakebite in conflict and war yielded 114 results, of which the 
vast majority did not address the question. One case report of a snake-
bite in South Africa (Firth et al., 2016) highlighted the challenges of 
mortality due to remoteness in humanitarian settings. Another paper 
highlighted the burden of snakebite and complex access to antivenom in 
countries affected by conflicts in Sub Saharan Africa (Brown, 2012). 
Finally, one study on snakebite and scorpion envenoming among mili-
tary personnel of several nations in the Middle East, found an increased 
likelihood of being bitten in Afghanistan, attributed by the authorities to 
“unimproved” precarious sanitation facilities. This study describes 
frequent snakebites as a probable consequence of certain basic toileting 
facilities (trench and burn toilets) (Shiau et al., 2007). 

3.1.2. Developing countries and snakebite severity 
The query box on developing countries yielded more results. Multi-

ple publications suggest that living in LMIC and in remote areas are 
linked with the risk of SBE and its severity (Snake bite: time to stop, 
2010; Chippaux, 2011; Cruz et al., 2009; Gutiérrez et al., 2014; Her-
nandez et al., 2019; Iliyasu et al., 2015; McGain et al., 2004; McNamee, 
2001; Simpson and Norris, 2009; Warrell, 1993). The effect of distance is 
specifically analysed in North-Eastern Nigeria, an area affected chroni-
cally by humanitarian crises, from internal conflict, displacement, out-
breaks and malnutrition (Iliyasu et al., 2015). Snowballing using 
keyword “Nigeria” showed multiple publications (Iliyasu et al., 2015; 
Igawe et al., 2020; Nduagubam et al., 2020; Habib et al., 2001, 2015, 
2021; Michael et al., 2018; Muhammed et al., 2017; Habib, 2003, 2013; 
Karaye et al., 2012; Habib and Abubakar, 2011; Abubakar et al., 2010; 
Molesworth et al., 2003; Idoko and Ikwueke, 1984; Onuaguluchi, 1960), 
describing specific impacts of poverty, agricultural activities, and inse-
curity due to conflicts in Nigeria, on time to consultation, severity and 
amputation, all related to human activities and poverty. One of them 
(Habib et al., 2001) describes specific impacts of conflict and displace-
ment on snakebite incidence and supports the hypothesis that “Aban-
donment of homes for two years due to communal clashes has been 
thought to have allowed snake populations to grow.” 

Queries on conflict-affected countries areas yielded more specific 
findings. In a large Middle-Eastern snakebite review, Yemen was 
recognized among affected countries (Amr et al., 2020). However it is 
not clear if the incidence of snakebite was as high before the war due to 
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lack of comparable data. These 26 articles in LMICs show or suggest the 
difficult or delayed access to treatment and antivenom, and the probable 
link with an increased level of surgical complications, long-lasting dis-
abilities, and death. 

3.1.3. Displaced, refugees, and migrants 
This search yielded two relevant publications. One describes four 

snakebite victims (Tameru, 2006) who arrived in an Ethiopian refugee 
camp: all were severe cases, one died, probably due to the long journey 
with a late access to treatment. The second paper describes the 
“frequent” occurrence of foot wounds due to snakebites among refugees 
(Luyckx et al., 2008). Hand searches yielded two relevant papers on 
refugees. First, a Lancet paper on vulnerable refugees in camps near the 
Afghan border in Pakistan, which describes the frequent danger of 
snakebite, especially while walking at night (Rashid and Adnan, 2009). 
Another paper describes this same danger for refugees in Kakuma, Kenya 
(Bolon et al., 2020). Participants mentioned the “fight against malaria 
and snakebites” as main priorities in Kakuma. 

3.1.4. Humanitarian crises due to natural disasters 
Queries on disasters, floods, and earthquakes, yielded 45 results, but 

only five were relevant to our specific research (Alcantara et al., 2018; 
da Silva Souza et al., 2018): two studies in Brazil, one study in Ecuador 
(Tauzer et al., 2019) and one study in India (Monteiro et al., 2012) 
confirming the vulnerability of farmers during the rainy season and 
monsoon, but these do not address a specific human disaster or hu-
manitarian crisis, and do not show data or magnitude of effect. One 
study in Thailand mentions the increased incidence of snakebite in 
children during floods (Laohawiriyakamol et al., 2011). In Brazil a 
time-series study analyzing rainfall and humidity levels over years 
concluded that increased humidity (rather than rainfall) is related to 
increased snakebite yearly admissions (Ferreira et al., 2020). 

The search for grey and unpublished literature through specialists 
yielded one publication on snakebite risks associated with flooding 
(Ochoa et al., 2020). Ochoa et al.‘s “review shows that flooding seems to 
dramatically increase the exposure of people and snakes to each other”. 
Finally other experts pointed towards a review on “Snake envenomation 
in Bangladesh”, which shows that snakebite was one of the leading 
causes of death in the 2004 and 2007 flooding events, and that snakebite 
admissions were increased during earthquakes in Chittagong (Ghose and 
Faiz, 2015). 

3.2. Results from humanitarian organizations and specialists 

The manual search and snowballing search of available “grey” 
literature included congress, poster, and website reports addressing the 
same questions. Facing interruption of production of a major polyvalent 
antivenom, and preexisting scarcity, key stakeholders from academia 
and humanitarian organizations joined to call for action to reduce 
neglect in affected countries as reported in Nature (Schiermeier, 2015). 
Several examples have emerged since this statement. Médecins Sans 
Frontières’ have recognized probable contributing factors in four of 
their large projects: Internal displacement due to armed conflict, in 
South Sudan, (Said et al., 2020), Central African Republic (CAR), and 
Yemen, and economic migration by impoverished agricultural workers 
observed in Ethiopia (Steegemans et al., 2021; F/DoctorsWithoutB-
orders, 2019). 

3.2.1. Ethiopia 
An Ethiopian study describes haemotoxic viper bites becoming more 

frequent with recent sesame agriculture expansion in north-western 
Ethiopia, attracting many young male migrant workers from impov-
erished areas (Mekonnen et al., 2016). Another study described four SBE 
victims, three severe and lethal, who arrived during the hottest months 
in a refugee camp in eastern Ethiopia (Tameru, 2006). A systematic 
review shows that inadequate footwear (Tomczyk et al., 2014) was 

strongly associated with many NTDs including snakebite, but strong 
statistical associations were found only for classic bacterial (Buruli 
ulcer) and parasitic (hookworms, strongyloidiasis) NTDs, and no data 
was available for snakebite. Displaced people frequently lack access to 
protective footwear, and as such are more exposed in sandals and 
flip-flops, but this remains a hypothesis only. 

3.2.2. South Sudan 
One study specifically showed the magnitude of snakebite admis-

sions in an MSF project in Agok, South Sudan (Said et al., 2020). This is a 
war-affected area where displaced populations have sought refuge near 
an MSF hospital for the past ten years. Snakebite admissions have 
increased from 200 to more than 500 per year. The year of the worst 
conflict and displacement, after December 2013, saw an abrupt snake-
bite peak (up to 90 patients per month) due to the sudden surge in 
violence forcing displaced people to settle in a flooded marshland. Un-
protected dwellings (tents) and inadequate footwear were the most 
frequently reported risk factors in arriving SBE victims. 

3.2.3. Central African Republic and Cameroon 
Two systematic reviews with MSF coauthors (Taieb et al., 2018; 

Alirol et al., 2015) showed the difficulty of access to antivenom and poor 
outcomes in countries of interventions such as Central African Republic 
and Cameroon. They highlight problems such as insufficient interna-
tional support to antivenom supply, high prices of antivenoms, 
dangerous traditional practices, poor quality standards, and geographic 
inappropriateness of certain antivenoms (i.e. antivenoms for Indian 
species used in Africa), as well as a concern about centralization of 
stocks. 

3.2.4. Non-peer reviewed publications and media findings 
Our search was completed by non-peer reviewed publications sug-

gested by key-informants or found outside the systematic search. Firstly, 
we included a large peer-reviewed study published in Toxicon-X 
recently that expressed the views of experts and key-informants about 
the impact of the global COVID-19 pandemic and crisis on the burden of 
snakebite (van Oirschot et al., 2021). 

The informants highlighted that snakebite affects primarily the 
poorest communities. A health provider from India and two community 
members, one from Bangladesh, the other from Kenya, “thought rural 
migration could have increased the risk of snakebites, with people 
moving back to rural villages from the cities during (COVID-19) 
epidemic waves”. Snakebite risk was reportedly increased during the 
Covid-19 lockdowns (also a humanitarian crisis), due to a closure of 
schools and workplaces, resulting in increased exposure of children left 
to play outdoors. Media also report such risk in quarantine facilities 
infested by snakes in four different publications (Azad, 2020; Deuba, 
2020; Shahi and Gahatraj, 2021; TimesNow. Uttarakhand: Mi, 2021), a 
tragic indirect consequence of this crisis. 

Regarding natural disasters and snakebite, other informants sur-
veyed in the study, Van Oirschot et al. reported that they had seen an 
increase in snakebite cases but did not directly relate this to COVID-19 
(van Oirschot et al., 2021). Instead they associated it to” increased 
rainfall or flood” (Bangladesh, Malaysia, Nepal, Brazil). Despite the 
absence of statistical evidence, the authors highlight the perceived risk 
of snakebite by informants in their 22 countries (which are often 
affected by humanitarian crises). 

Another media report showed that “after 2,000 km trek home from 
Bengaluru, migrant dies of snakebite” (Petlee, 2021). Regarding 
snakebite and humanitarian crisis in Africa, the National Geographic 
showed one more example of a snakebite envenoming occurring in 
Mbandaka, D.R.Congo, in an isolated area, affected by the Ebola hu-
manitarian crisis, other epidemics, and chronic access issues (Nicolon, 
2020). In areas affected by humanitarian crises (conflicts, epidemics, 
natural disasters), timely access to antivenom seems even more complex 
due to the disruption of supply, of logistic chains, and of health priorities 

G. Alcoba et al.                                                                                                                                                                                                                                  



Toxicon: X 13 (2022) 100089

4

(Potet et al., 2021), whereas the risk could be increased in these 
situations. 

3.3. Routine data monitoring from humanitarian organizations 

Médecins Sans Frontières’ (MSF) routine report shows that 6469 
patients were admitted for SBE in 2019 in its hospitals throughout 17 
countries. The impact of snakebite was the highest in four countries 
particularly affected by humanitarian crises, South Sudan, Ethiopia, 
Central African Republic, and Yemen with hospitals receiving more than 
1000 annual admissions each. Cases were reported in 17 humanitarian 
settings from Africa (11 countries), the Middle East (Yemen, Syria, Iraq), 
Asia (Burma and Bangladesh), and America (Mexico). 

The relative proportion of hospital admissions is shown in Fig. 1. 
MSF’s hospitals in four countries, Central African Republic (CAR), 
Ethiopia, South Sudan, and Yemen reported more than 1000 annual 
snakebite admissions per country. Higher numbers seem to coincide 
with the timing of the humanitarian crisis in South Sudan. However, the 
results simply coded as “snakebite = yes/no” results do not allow further 
analyses yet (on demographics, outcomes, etc). 

Data from routine monitoring tools in MSF projects in South Sudan, 
Ethiopia, Yemen and CAR are shown in Fig. 2. These curves show in-
crease in admissions from 2014 to 2019 in the four countries. We hy-
pothesize that the first factor driving the surge in admissions was the 
humanitarian crisis occurring. Later, the further increase in admission is 
probably due awareness of access to free hospitalization including an-
tivenom and surgical care. This has increased the trust and the coverage 
of these hospitals in their catchment area. 

3.3.1. Ethiopia 
In Ethiopia snakebite admissions are the highest among all MSF 

projects, at 1752 admissions in 2019, most being moderate and about 
22% haemotoxic. Recent MSF data from a rural hospital in north- 
western Ethiopia (Steegemans et al., 2021), serving impoverished 
migrant agricultural labourers, working and sleeping unprotected in the 

open fields, show a dramatic increase in admissions from 145 in 2014 to 
1431 in 2019. (Fig. 2 A). This also resulted in earlier health seeking 
(even for mild snakebites), and a reduction of the proportion of patients 
with severe envenomation requiring antivenom treatment from 35% in 
2015 to 22% in 2019. In parallel, overall case fatality rate remained 
below 2%, and below 0.5% when appropriate antivenoms were avail-
able. In 2018–2019 there were 27 snakebite referrals from Abdurafi to a 
tertiary hospital; 16 for surgical amputation, 9 for severe coagulopathy, 
and 2 for compartment syndrome. 2 referred patients died due to 
intracranial haemorrhage. 

3.3.2. South Sudan 
South Sudan was among the most affected countries with 1183 ad-

missions in 2019 in MSF hospital projects, half of them being in Agok 
(Abyei Administrative Area). In Agok, the MSF-supported hospital saw a 
rapid increase in snakebite admissions between 2013 and 2019, from 
194 to 527 victims annually in a single hospital (Said et al., 2020) (Fig. 2 
B). Out of 527 cases in 2019, 47% were severe and required antivenom. 
As mentioned in the article (Said et al., 2020), in Agok hospital snakebite 
injuries were “the fifth leading cause of surgical intervention among all 
performed surgical interventions. In 2019, 66 procedures among the 
total 527 snakebite patients represented 9.4% of all surgical in-
terventions.” In the recent monitoring, out of 901 snakebite patients 
admitted, 448 presented severe syndromes requiring antivenom, 11 
were discharged with disabling sequelae, and one died. The case fatality 
rate also dropped from 3% to 1%. Deaths were due to envenoming by 
haemotoxic and cytotoxic vipers (Echis pyramidum and Bitis arietans) and 
some neurotoxic cobras or mambas (Naja haje or Dendroaspis polylepis). 
Interactions between snakes and humans seem to be increased due to 
snake-prone habitats, tents, non-protective footwear, and flooding of the 
Nile. 

3.3.3. Central African Republic 
A systematic review of African antivenoms suggests that case fatality 

may be very elevated, up to 10–20%, when standard antivenoms’ 

Fig. 1. Distribution of snakebites (N = 6469 patients) per MSF intervention sites in 2019 based on DHIS-2 monitoring data.  
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supply/production are interrupted, and replaced by inappropriate 
harmful products (Alirol et al., 2015). The venom of E. ocellatus may 
induce systemic haemorrhage, coagulopathy, and shock, as well as 
extensive local tissue damage. In the absence of treatment, the case fa-
tality rate is 10%–20%. Médecins Sans Frontières (MSF) treats many E. 
ocellatus bites in its projects in sub-Saharan Africa, notably in Paoua in 
Central African Republic (CAR), where E. ocellatus envenoming is 
frequent. Mortality was clearly improved by the use several free, effec-
tive, and specific antivenoms and access to free care as described by 
Alirol et al. (2010). In Central African Republic, admissions with hae-
motoxic envenoming have been remarkably high in Paoua, an MSF 
project in the North West of the country. An unpublished survey by 
MSF-Epicentre also indicated that snakebite was among the top five 
causes of mortality in the community, suggesting that a large proportion 
of SBE victims did not reach Paoua’s hospital facilities and therefore 
couldn’t access effective antivenoms (Salou and Roederer, 2017). The 
number of admissions decreased temporarily in 2018, after 70,000 
people were forced to flee the inner city of Paoua, due to an extension of 
the armed conflict. Our hypothesis is that fewer snakebite victims in the 
neighbouring villages in the region are now able to reach the hospital in 
Paoua because of insecurity. The displaced started to return home in 
June 2019, and the number of snakebite admissions increased again in 
2019 and 2020. 

3.3.4. Yemen 
Finally, in Yemen, snakebite admissions are continuously increasing 

at MSF’s hospital. From 75 in 2017, they have increased to 432. Prob-
able contributing factors are the habitat of displaced victims living in 
tents, increasing influx of victims due to absence of treatment in dis-
rupted hospitals, and awareness of free care and antivenom at MSF 
facilities. 

4. Discussion 

This scoping review and report analysis highlights both the severe 
paucity of data, and the magnitude of snakebite in humanitarian crises 
in Africa and the Middle East. The “data crisis” was recently highlighted 
by Genevieve et al. (2018). Most peer and non-peer reviewed publica-
tions and media reports from the scoping review hint at, but cannot 

clearly demonstrate, any definite association or causality, between hu-
manitarian crises and snakebite peaks, in the absence of published 
epidemiological surveys, or detailed snakebite information in conflict or 
disaster zones. This lack of evidence, and reliance on more anecdotal 
reports, is due to the generalized absence of snakebite surveillance in-
dicators in standard country surveillance systems. In addition, as care is 
often not available, patients will not present, so it will not be reported. 
Victims could die of snakebite envenoming and remain completely 
hidden during such crises. This calls for strengthening of routine sur-
veillance, and detailed observational studies of routine data, which 
could be easy to implement. 

Most data from conflict zones were obtained through MSF routine 
hospital data collection and associated surveillance tool, DHIS2. This 
same tool is also used by WHO for other NTDs, but it’s only emerging as 
a global surveillance tool for Snakebite envenoming, in accordance with 
WHO’s 2019 strategy on coordinated response and WHO’s roadmap on 
SBE(Williams et al., 2019). Rapid displacement of populations fleeing 
with few personal items, with inadequate footwear, and experiencing 
precarious living conditions (tents, traditional housing, or simply liv-
ing/hiding in the bush or forest) were factors most commonly reported 
in snakebite peaks seen during crises, but there is no formally measur-
able association or means to analyse causality. 

The high burden of snakebite in Central African Republic, Ethiopia, 
South Sudan, and Yemen, seems to coincide with the disastrous hu-
manitarian situation in three of these countries (CAR, South Sudan, and 
Yemen) and with the impoverished workers migration in Ethiopia. 
Similar conditions are found in Northern Nigeria and several other areas 
of the world affected by humanitarian crises and migration described in 
this review on four continents (Africa, Asia, America, Oceania). Addi-
tional non-systematic searches yielded two publications, media reports, 
and key informant interviews, which allowed to highlight a high 
perceived risk of snakebite in 22 tropical and subtropical countries often 
affected by humanitarian crises. 

Our findings suggest that humanitarian crises, conflict, and 
displacement, can easily trigger snakebite peaks, in most tropical and 
subtropical areas. National authorities and international organizations 
should therefore plan for this and constitute stocks of antivenom and 
ancillary treatments for snakebite envenoming. The WHO should spe-
cifically address this NTD in conflict-settings and countries most 

Fig. 2. Snakebite admission curves from MSF largest snakebite projects in Ethiopia South Sudan, Yemen, and Central African Republic with timing of crises.  
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vulnerable to environmental and humanitarian crises. 
Increases in admissions were also related to awareness of availability 

of “free-of-charge and good quality” antivenom for these vulnerable 
populations. Such data from Ethiopia, South Sudan, CAR and Yemen are 
encouraging in the sense that any access-coverage increases may sub-
sequently improve quality of care and result in mortality-morbidity 
reduction. 

Therefore, government authorities, health ministries, and interna-
tional organizations should be encouraged to conduct routine surveil-
lance and notification of snakebite cases. These actors should also 
provide free (or affordable) clinical care and antivenom for snakebite 
victims in humanitarian crises and migration in endemic areas, as well 
as support prevention programs (shoes, shelter, bednets). 

5. Conclusion 

Facing both the severe paucity of data, and the magnitude of 
snakebite in humanitarian crises, we highlight the “data crisis”, which 
could be solved with simple surveillance and notification tools, such as 
DHIS-2. Despite an absence of robust epidemiological associations be-
tween these crises and snakebite incidence, the MSF examples and 
scoping review publications point towards an increased risk and call for 
urgent population-based studies. Stakeholders should consider the need 
for snakebite care and antivenom supply in all humanitarian, migration, 
and environmental crises. We recommend improving surveillance for 
snakebite injuries, particularly during conflicts and migration crises, 
such as those occurring in South Sudan, Central African Republic, 
Yemen, and Ethiopia. 
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