
Transactions of the Royal Society of Tropical Medicine and Hygiene (2008) 102, 397—399

avai lab le at www.sc iencedi rec t .com

journa l homepage: www.e lsev ierhea l th .com/ journa ls / t rs t

LEADING ARTICLE
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Summary Snake bite envenoming, mainly caused by the saw-scaled or carpet viper (Echis
ocellatus), is a neglected disease of West Africa. Specific antivenoms can save life and limb
but, for various reasons, supply of these essential drugs to Africa has dwindled to less than 2%
of estimated requirements. Other problems include maldistribution, inadequate conservation
and inappropriate clinical use of antivenoms. In the face of this crisis, several promising new
antivenoms have been developed. However, some dangerously inappropriate products of Indian
Oxyuranus
scutellatus canni;
Papua New Guinea

origin are being marketed by unscrupulous manufacturers or distributors in Africa and Papua
New Guinea, with disastrous results. A major source of confusion is labelling antivenom with
ambiguous snake names that fail to distinguish the Asian species whose venoms are used in their
production from the local snakes whose venoms are antigenically dissimilar.
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1. Saw-scaled viper bites in West Africa

‘‘In January, 1959, Mons. P.H. Alexandre, a resident of
that part of Togo which was then administered by France,
provided me with such extraordinary information about
the incidence of Echis carinatus [the saw-scaled or car-
pet viper] in Togo and the serious mortality which had
resulted from its bite, that I was prompted to enquire
into the incidence and effects of Echis bite throughout
Africa.’’ (Charles R.S. Pitman, 1973)
Throughout most of the African mainland and on some
of its offshore islands, snake bites, whilst not uncommon,
are rarely fatal. In marked contrast, there are many areas
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f West Africa’s Guinea savannah where snakes are such
n environmental and occupational hazard that scarcely a
amily has escaped the lethal or maiming effects of their
enoms. Africa’s most populous country, Nigeria, records 174
nake bites/100 000 population/year, where one species, the
aw-scaled or carpet viper (Echis ocellatus), is responsible
or 90% of bites and 60% of deaths (Nasidi, 2007). In fact, this
pecies stands out as being by far the most important cause
f fatal or debilitating snake bite in sub-Saharan Africa north
f the Equator, especially in Burkina Faso, Ghana, Togo,
enin, Nigeria, Cameroon, Central African Republic, Sudan,
orthern Kenya and Somaliland. The enormous significance
f this unimpressive-looking snake was suggested by French

nd English reports from West Africa in the 1950s (Warrell
nd Arnett, 1976) but was not fully comprehended until
he publication of Charles Pitman’s fascinating review in
973 (see above). Echis venom toxins cause potentially fatal
aemorrhage or shock in human victims while their locally
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ecrotic effects may result in permanent physical handicap
Warrell et al., 1977). Fortunately, the systemic effects are
eadily reversible by specific antivenom unless haemorrhagic
troke has already supervened. Following the administra-
ion of a single dose of a potent specific antivenom, such as
outh African Institute for Medical Research (SAIMR) Echis
ntivenom (South African Vaccine Producers, Johannesburg,
outh Africa) or EchiTAbTM (MicroPharm, Wales, UK), sponta-
eous systemic bleeding stops within 2 h and coagulopathy
s corrected within 6 h in the majority of cases (Meyer et
l., 1997; Warrell et al., 1974), assuming, of course, that
he patient manages to reach medical care before suffer-
ng catastrophic bleeding or shock, that they are treated
y properly trained medical staff and that appropriate
ntivenom is available.

. Crisis in antivenom supply in Africa

ragically, these criteria are rarely fulfilled in 21st century
ural Africa. The crisis in antivenom supply to sub-Saharan
frica has been widely publicised (Chippaux, 2005; Gutiérrez
t al., 2006; Lalloo et al., 2002; Theakston and Warrell,
000; Theakston et al., 2003). It was precipitated by the
ithdrawal from antivenom production of Behringwerke
.G. (Marburg, Germany) and by delayed and decreased
roduction by the other major European producer, Sanofi-
asteur (Lyon, France). Around that time, Africa’s only
ndigenous producer, SAIMR, was facing problems associated
ith privatisation and lack of capital to replace its aging
quipment. These events conspired to reduce the supply of
ntivenom to Africa to <20 000 ampoules/year, set against
he estimated need for 1.5—2 million doses/year (Stock et
l., 2007), of which Nigeria alone requires 245 000 vials
Nasidi, 2007).

To fill this gap, R.D.G. Theakston and I appealed to ten
eading international antivenom producers to develop new
ntivenoms for the African market, targeting especially ‘the
ig three’ medically important snakes of the African savan-
ah region, saw-scaled viper (E. ocellatus), puff adder (Bitis
rietans) and black-necked spitting cobra (Naja nigricol-
is). In response, a ‘Pan African’ polyspecific antivenom was
aised by the Instituto Nacional de Salud, Bogota, Colom-
ia (Laing et al., 2003a, 2003b), a trispecific antivenom
y the Instituto Clodomiro Picado, Costa Rica (Gutiérrez et
l., 2005), a monospecific Echis antivenom by MicroPharm,
K, and a polyspecific African Antivipmyn® by Laboratorios
ilanes, Mexico City (Chippaux et al., 2007).

. Marketing of inappropriate antivenoms in
frica

hile Africa awaits these promising new antivenoms, anar-
hy reigns! Ministries of Health, vainly trying to satisfy their
ountries’ needs, have ordered foreign antivenoms whose
rade descriptions promised efficacy but whose therapeutic
ffects were dire.
A case in point is reported by Visser et al. (2008) in this
ssue of Transactions. In 2003, the Ghana Ministry of Health
witched from ordering Sanofi-Pasteur’s FAV-AfriqueTM

ntivenom to a ‘Polyvalent Snake Antitoxin—Africa’ manu-
actured in India, which was cheaper but was claimed to be
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ffective against venoms of eight species of African snakes
nd the West Asian saw-scaled viper, E. carinatus multisqua-
atus. At Mathias Hospital in central Ghana, this change

esulted in a more than six-fold increase in case fatality to
12% in patients envenomed by E. ocellatus. Two batches
f this antivenom tested at the WHO Collaborative Centre
or the Control of Antivenoms at the Liverpool School of
ropical Medicine proved only minimally effective against E.
cellatus venom (G.D. Laing and R.D.G. Theakston, personal
ommunication, 2005).

There was a very similar episode at Guinter Memorial
ospital, Bambur, northeastern Nigeria, in the early 1970s.
politically motivated change from South African (SAIMR)

chis antivenom to an antivenom manufactured in Iran
raised against West Asian Echis venom) led to an increase
n case fatality from <7% to 37.5%. Failure of hospital treat-
ent also encourages a return to dangerous and ineffective

raditional remedies (Warrell and Arnett, 1976).
Inappropriate foreign antivenoms have found their way

nto other markets across Africa. In The Gambia, the Royal
ictoria Teaching Hospital in Banjul is supplied with an
ntivenom from India ‘‘. . .prepared by hyperimmunizing
orses against the venom of . . . Black Mamba, Gaboon Viper,
ussell’s Viper and Saw-Scaled Viper’’. The first two of these
pecies are African but do not occur in The Gambia but
he last two are Indian species, totally irrelevant in an
ntivenom intended for use in Africa. Not surprisingly, this
ntivenom proved clinically ineffective in Banjul.

In all three cases, labelling of antivenom with the name
Saw-Scaled Viper’ was misleading because the composition
nd immunogenicity of the venoms of the Asian taxa, E. car-
natus and E. c. multisquamatus, differ greatly from those
f the West African species, E. ocellatus and E. leucogaster.
ven the standard Indian polyvalent antivenoms intended
or use in South Asia have been marketed blatantly in Africa.
heir labels and package inserts include the words ‘Cobra’
nd ‘Saw-Scaled Viper’, making them appear, to the unini-
iated, suitable for the local snake bite victims in Africa.
se of English snake names alone, without the niceties
f geographical and taxonomic precision (implying venom
iversity), can be a prescription for therapeutic disaster.

When government supply fails, patients and their families
ust search for antivenom in private pharmacies. In Nige-

ia, this may involve long journeys to state capitals, leaving
he patient bleeding to death in a district hospital. Buyers
ay fall foul of other creative commercial strategies such as

e-labelling of misappropriated, expired government stocks
nd even the sale of fake products (Theakston et al., 2003).

. Antivenom problems in Papua New Guinea

hese irregularities are not confined to Africa. In Papua
ew Guinea (PNG), where snake bites are common and
ase fatality is high, antivenom is scarce and often unavail-
ble (Lalloo et al., 1995; McGain et al., 2004). Recently,
olyvalent antivenoms manufactured by two Indian com-

anies for bites by Indian cobra, krait, Russell’s viper
nd saw-scaled viper have appeared in local pharma-
ies, costing 1200—2500 Kina (£214—447) per vial (David
illiams, personal communication, December 2007). These

ntivenoms are not appropriate for treatment of enven-
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www.who.int/prequal/ [accessed 14 November 2007].
WHO, 2007b. Rabies and Envenomings: A Neglected Public
Marketing of snake bite antivenoms in Africa

oming by the local elapid snakes such as Papuan taipans
(Oxyuranus scutellatus canni). In December 2007, the
Health and HIV/AIDS Minister, Mr Sasa Zibe, who wished to
prove allegations that unregistered antivenoms were being
sold illegally without doctors’ prescriptions, visited a phar-
macy posing as an ordinary purchaser. He was angered to
be offered Indian antivenom for 2500 Kina (£447) per vial
as he had heard that a number of people had died after
using this product (Papua New Guinea Post-Courier, 2007a).
Another scandal in PNG is the theft from the Health Depart-
ment’s Area Medical Store of government stocks of expensive
but highly effective antivenoms manufactured by Common-
wealth Serum Laboratories (Parkville, Australia) and their
resale on the open market at 2300—8300 Kina (£415—1498)
per vial (Papua New Guinea Post-Courier, 2007b).

5. Conclusions and solutions

To improve the treatment of snake-bitten patients in
Africa and PNG, many different problems must be tackled.
Larger quantities of better quality, affordable antivenom
are urgently needed, but equally important are their dis-
tribution to affected areas, conservation in an adequate
cold chain and their correct use by properly trained staff.
These aims are being strongly promoted by a new WHO
initiative that offers expert advice to help national man-
ufacturers improve their antivenoms through a process of
pre-qualification (WHO, 2007a, 2007b).

The tragedies detailed in this article are a warning
to antivenom manufacturers and distributors and to those
responsible for purchasing antivenom for their country’s use.
Foreign antivenoms bearing snake names that seem relevant
to national needs may prove woefully ineffective in clinical
use.
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