Antivenin dosage is determined by the
severity of envenomation and the patient's
response. Children frequently require 50%
more antivenin than adults because of the
higher concentration of venom relative to
body mass. Patients receiving antivenin
need to be monitored closely for signs of
anaphylaxis. Allergic reaction to antivenin
can be severe and usually is evident within
minutes of initiating the infusion. Premed-
icating the patient with antihistamine and
epinephrine lowers the incidence of ad-
verse reactions.

Approximately 5% of patients receiving
antivenin will develop serum sickness,
even if no allergic reaction initially is noted.
This serious reaction may occur for up to 2
weeks after treatment, and the risk increas-
es with the quantity of antivenin received.
Signs and symptoms include arthralgia,
skin rash, nephritis, and lymphadenopa-
thy. In severe cases, encephalitis or per-
icarditis may occur, The treatment of
serum sickness is based on the type of
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symptoms experienced. Anti-inflammatory
doses of systemic steroids may be required.

Summary

Crotalid envenomation may be life-
threatening within a very short time frame,
especially for children. Treatment is based
on the severity of symptoms experienced.
Antivenin is a major component in the
medical management of moderate and se-
vere cases of envenomation. In children,
the severity of envenomation is increased
because of high concentrations of venom
relative to body mass.

In all moderate and severe envenoma-
tions, prompt assessment and supportive
treatment are key to survival. Rapid
transport to an appropriate medical facili-
ty is essential for definitive care. Advance
notification gives the receiving hospital
staff time to mobilize the required re-
sources and expertise. When available,
assistance should be obtained from those
knowledgeable about this type of injury.
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This case report highlights some of
the problems that can be encountered in
severely envenomated patients after
snakebite and the role air medical ser-
vices can play in facilitating their med-
ical management.

Problems of snakebite and the medical
management of envenomation differ sig-
nificantly in various parts of the world.
Venomous snakes belong to three main
families: the vipers, made up of the old
world vipers of the Eastern Hemisphere
and the pit vipers (crotalids, including
rattlesnakes, cottonmouths; and Ameri-
can copl.»theads) of the Americas and
Asia; the elapids (such as cobras, mam-
bas, kraits, the North American coral
snake, and, all poisonous Australian

-snakes); and the sea snakes.! The venoms

of vipers tend to have more localized tox-
icity (necrosis, hemolysis, and rhab-
domyolysis) but generally have far less
neurotoxic and paretic effects than most
elapid venoms. Absorption of both viper
and elapid venom is usually predomi-
nantly or exclusively through the lym-
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phatics.'? This absorption can be ex-
tremely rapid and often may be confused
with direct intravenous injection of ven-
om, as is reported to have occurred in
this case, but which is not nearly as com-
mon an occurrence as widely believed.
The most venomous snakes in the
world (28 of the top 30 as measured by
lethality of a typical yield of venom) are
found in Australia To compare relative
toxicity, if the vénom vyield of the com-
mon Indian cobra (Naja Naja) is used as
a standard and rated as 1, such Aus-
tralian species as the taipan (Oxyuranus
scutelattus), eastern brown snake
(Pseudonaja textilis), and the tiger snakes
(genus Notechis) have ratings of 49.5,
12.4, and 4.25, respectively. By compari-
son, the most venomous U.S. snake (the
eastern diamondback rattlesnake, Cro-
talus adamanteus) has a rating of 0.06.
However, many other factors con-
tribute to mortality and morbidity from
snakebite. These variables include the
frequency of contact between humans
and snakes and variations in behavior

and aggression level of different snake
species (and different people), all of
which determine the incidence of
snakebite. Once a bite has occurred,
mortality and morbidity are influenced
by the amount and toxicity of venom in-
jected, the environment in which the
snakebite occurred and how this relates
to the employment of effective first aid
measures, and the timely availability of
definitive care, including antivenin.

In real risk terms, the most dangerous
snakes in the world are probably the In-
dian cobras (Naja species)—ranked be-
tween 11 and 15—because of their fre-
quent contact with humans, relatively
aggressive behavior, and the limited
availability of health resources and an-
tivenin in much of India. Conversely, the
mortality rate from snakebite in Australia
(one to five deaths per year in a popula-
tion of just under 20 million) does not
greatly exceed that in the United States
(10 to 20 deaths per year among 280
million people) despite the wide disparity
in toxicity of snakes.?
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Envenomation can be a particular
problem in children. The case described
s unusual in that witnessed envenoma-
tion by snakes in small children tends 10
be the exception rather than the rule,
and the diagnosis consequently may not
be obvious.** However, the case is more
typical in other yespects, such as the Tur-
al setting and consequently prolonged
prehospitat time that is common in
snakebite worldwide.'*

Recommended first aid measures dif-
fer in different areas of the world, partly
reflecting the predominance of enveno-
mation by either vipers or elapids.®!
The Austratian-developed pressure im-
mobilization method with crepe or elas-
tic bandaging of the entire limb, com-
bined with limb splints and an absolute
-equirement to stop the patient from
walking, is now the standard of initial
care for snakebite in this country and
recormmended for all elapid envenoma-
tion.”® In contrast, measures for viper
(particuiarly crotalid) envenomation re-
main controversial,’ with incision of
bites,® attempted venom extraciion,”
and use of a venous/lymphatic tourni-
quet” all having their advocates.

The argument against the pressure im-
mobilization technique (and tourniquets)
is based on the potential increase in local
tissue damage from crotalid venoms.®
However, this danger may need to be
balanced against the increased risk of
systemic envenomation without such
measures. Pediatric envenomation well
may be a relative indication for the use of
tourniquet or pressure immobilization
techniques, even with crotalid enveno-
mation, because of the higher systeric
toxicity (ie, the same dose of venom is
injected into much smatler victim).

Of note in the case report is that appar-
ently no attempt was made to reduce or
delay the spread of venom by any method.
Even if significant systemic envenomation
already has occurred, there is still benefis
from atternpting to prevent further uptake
of venom and deterioration until definitive
antivenin therapy is avaitable.

The roles of air medical services in the
response to envenomation have been
proposed.” These include response o
rermote areas {with hoist access and ex-
trication where demanded by the ter-
rain) and first aid and advanced resusci-

Lation measures at the scene and en
route to the hospital, including adminis-
tration of antivenin (and any associated
ancillary treatment) where indicated.
The air medical service also may act as 2
resource multiplier to enable a single,
more extensive stock of antivenin to
supply & wide area. This role may be less
important in the United States—where
stocks of antivenin are relatively plenti-
ful and a single type covers all {crotalid)
envenomations—than in Australia, for
example, where different species require
different antivenins with antivenin seiec-
tion on the basis of results from a venom
detection kil. A polyvalent preparation
that is a mixture of all the different an-
sivenins is available, but the use of this
carries a higher morbidity and is more
expensive.” A simnilar situation exists i
southern Africa, where significant en-
venomation may occur from either
elapid or viper species."**

In the case reported, antivenin was
administered at the referring hospita,
and multiple further doses were Te-
quired after arrival at the receiving insti-
tution, but none was administered dur-
ing transport. Unless the fiight was
extremely short, this represents an un-
necessary delay in the continuation of
the delinitive treatment, We would ven-
ture to suggest that air medical services
responding to cases of envenomation
should be prepared and capable of com-
mencing or continuing antivenin thera-
py, including in flight. Administration of
antivenin and adjuvant therapy techni-
cally is far less demanding than other
procedures advocated in the flight envi-
rorment, such as intubation and defib-
rillation. Supportive therapy, such as
ventilation and circulatory resuscitation,
obviously must be administered also,
and the use of a mechanical ventilator is
strongly recomimended to provide more
reliable and consistent ventilation and
free the hands of another medical crew
member to perform other tasks~—such
as mixing/administering antivenin.

In summary, although the scale and
specifics of snake envenomation differ
between regions, the role of air medical
services should not differ greatly. The
priorities are:

» Rapid response with a suitably skilled

and equipped crew

« Prevention of further venom uptake
or spread
« Resuscitative and suppoit measures
o Administration of antivenin and adju-
vant therapy as indicated
« Timely ransport with continuing clinleat
care to the nearest appropriate definitive
facility
The same priorities and principles al-
so apply to envenomation by other crea-
tures, such as spiders, scorpions, and
many venomous marne species.
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