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S
nake envenoming is a major public
health issue in the rural tropics,
with large numbers of envenom-

ings and deaths.1 2 However, there con-
tinues to be limited evidence on the
clinical features, epidemiology, and
treatment of these patients.1 2 In some
parts of the world, there is a continuing
shortage of antivenom.3 Agarwal et al 4

attempt to answer a pertinent clinical
question in their region. The study aims
to justify a reduced dose of antivenom
(thus reducing cost of treatment) in
their hospital and surrounding regions.
However, while the study provides use-
ful insight into the issues of snakebite
management in the tropics, there are a
number of problems with the design,
and the study cannot be generalized to
other parts of the world. The appropriate
design for the study would be a rando-
mised, controlled trial (RCT), but
these are not often undertaken because
of the difficulties with RCT in this
setting and the resources needed to
measure venom concentrations in enve-
nomed patients.
RCTs of antivenom are difficult to

undertake for a number of reasons. The

clear efficacy in many cases makes it
unethical to perform placebo RCTs. It is
possible to perform comparison RCTs of
different antivenoms or comparison of
different dosing regimens.5–7 A more
significant problem is making sure that
controlled trials include only definite
cases of snake envenoming, and that a
known and relatively homogenous type
and severity of envenoming is being
studied, so that results are not biased.
An RCT of scorpion antivenom in
Tunisia,8 which showed no benefit of
antivenom, has been criticized because
it included only a small number of
severely envenomed patients, the group
most likely to benefit from antivenom.9

Clinical toxinology has been plagued
by poor case definition,10 leading to the
erroneous association of many clinical
syndromes with particular venomous or
poisonous animals.11 This creates prob-
lems when undertaking clinical trials in
clinical toxinology because if the study
includes other than definite cases, it is
difficult to determine what is the treat-
ment effect. This is a significant problem
in the study by Agarwal et al. Their study
included any patients with ‘‘severe

neurotoxic envenoming’’ who required
mechanical ventilation, and not snake
bites that caused neurotoxicity (requir-
ing mechanical ventilation) and for
which their was a definite species
identifcation. This meant that the study
included two very different types of
snakes (cobras and kraits) without
being able to identify within the study
which patients were bitten by which
snake.
The response of neurotoxicity to

snake antivenom is dependent on the
type of neurotoxins the snakes pos-
sess.1 12 Cobra venom contains mainly
post-synaptic neurotoxins, which have a
curare-like effect and can be reversed by
snake antivenom after clinical effects
have developed. Conversely, krait venom
contains many presynaptic neuro-
toxins, which are not reversible once
paralysis has developed and so respond
poorly to delayed antivenom.1 12 The
study by Agarwal et al therefore contains
an unknown proportion of cases that
may respond well to antivenom (cobra
bites) and an unknown proportion that
are unlikely to respond to antivenom
(krait bites). In three cases, dead snakes
were collected, demonstrating that both
snake types were included in the study.
Because their study was not randomized
and followed a ‘‘before and after’’
design, an increase in the proportion of
cobra bites over time could have
resulted in the low dose (‘‘after’’) group
being inherently more likely to respond
to antivenom than the high dose
(‘‘before’’) group. Even if the study
was randomized, if both groups were
predominantly krait bites and unlikely
to benefit from antivenom, then there
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would be little difference between
groups, but any beneficial effect of the
higher antivenom dose for the smaller
proportion of cobra bites would have
been masked. Therefore, even in the
setting of the authors’ own hospital, their
results should be seen only as a useful
exploratory investigation or pilot study
for future more rigorous study designs.
The reason that case definition is

problematic in most studies is the
difficulty involved in defining definite
bites and establishing the exact species/
group involved.9 Snakes are not caught
or collected in many cases, as seen in
this report, although this study had a
particularly low rate of snake capture (3
out of 55). The other method of snake
identification is using an ELISA to
detect snake venom in patient blood.13

One disadvantage of this method is that
there may be significant cross reactivity,
but this is unlikely to be a problem
with distinguishing different genera of
snakes such as cobras (Naja spp.) and
kraits (Bungarus spp.). The other pro-
blem is the cost and access to such
testing, as stated by Agarwal et al.
However, there is a difference between
‘‘point of care’’ venom detection kits,
such as those used in Australia,14 and
the collection and storage of samples for
research that can be sent to distant
laboratories to be analysed. The latter is
certainly possible in the rural tropics
by collaboration with international
research groups. This has been carried

out in many parts of the developing
world,13 including Sri Lanka, with simi-
lar snakes.15 The major advantage of
ELISA is that serial venom concentra-
tions can be quantified, which will allow
an accurate determination of antivenom
dose required.13 Such studies with defi-
nite case inclusion are desperately
required to improve antivenom treat-
ment for snake envenoming.
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