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Abstract Envenomations are an important cause of injury in the Americas. While sup-

portive care alone may result in an acceptable outcome, antivenom offers a spe-
cific therapy that can significantly reduce the injury and symptoms of the
envenomation. Antivenoms are hyperimmune sera collected from animals im-
munised with venom. The antibodies contained in the serum bind and inactivate
venom components. This leads to cessation or reversal of the toxic effects of the
venom. The serum is often processed to increase the level of antibodies directed
against venom components and decrease the amount of inactive proteins that may
cause allergic reactions. The processing may include precipitation of inactive
proteins, chromatographic methods and cleavage of the immunoglobulins to form
antibody fragments known as Fab or F@b)

Inthe Americas, antivenoms are produced to treat crotalidiadurussnake
envenomationsl.atrodectusand Loxoscelespider envenomations art@en-
truroidesandTityusscorpion envenomations. The indications, method of admin-
istration and incidence of adverse reactions differ greatly for each antivenom.
The adverse effects encountered when using antivenoms are primarily allergic in
nature. Anaphylaxis, which may be life threatening, is a major concern. Prepara-
tions to treat anaphylaxis must be made before initiating antivenom therapy.
Serum sickness is also common with many of the antivenom preparations.
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Envenomation of humans by animals may pro-cular platelet aggregation and attract inflammatory
duce severe pain, extensive tissue injury and occaeells[*
sionally result in death. In 1996, there were almost  Crotalid venom initiates activation of the coag-
20 000 bites or stings involving snakes, spiders omlation system, but the resulting clot is not stable
scorpions reported to US Poison Centér<lin-  and is rapidly degraded by the endogenous fibrino-
ically significant envenomations are even morelytic system and fibrinolytic enzymes in the venom.
common in other American countries. In CostaPlatelet counts and fibrinogen levels may drop to
Rica, the annual number of hospital admission forextremely low levels. Fibrinolytic enzymes inter-
shakebites has been estimated to be as high as 22fdre with blood clotting thereby allowing bleeding
per 100 0004 into injured local tissues and occasionally haemor-
While pain can be controlled and local injury rhage. Adequate antivenom therapy prevents or
mitigated with excellent supportive care, specific reverses crotalid venom—induced coagulopathy
therapy with antivenom offers definitive therapy for and thrombocytopeni@:®!
many of these envenomations. The purpose of this Other peptides and metalloproteins increase
review is 3-fold: to review the envenomations that vascular permeability and can cause hypovolaemic
may require antivenom therapy; to describe the proshock by allowing fluid to leak from the intravasc-
cess of antivenom production; and to discuss antiular compartmen! Neurotoxic effects include
venom therapy using the antivenoms currentlyfasciculation, weakness and paraesthesia.
available in the Americas. While many crotalid venoms contain neurotox-
ins[3l the Mojave rattlesnakeQ scutulatuy and
the tropical rattlesnakeX. durissus terrificupare
reported to cause significant neurotoxicity, includ-
ing paralysis. Mojave A toxin and crotoxin are
structurally similar proteins that directly inhibit
1.1 Crotalidae presynaptic acetylcholine release in motor neu-
ronsl® The neurotoxic effects of the Mojave have
The family Crotalidae (Pit vipers) includes the peen reported to be resistant to the currently avail-
generaCrotalus (rattlesnakes)Bothrops Bothri-  able antivenom&0 but respond to a polyvalent
echis Agkistrodon(copperheads and water mocca- Fab antivenom therapit!
sins),Lachesis Porthidiumand Sistrurus(pygmy In summarygcrotalid envenomation may result
rattlesnakes and massasauga). Because these snajtepcal tissue, haematological, cardiovascular and
are found throughout North and South America, neurological toxicity. Individual manifestations
crotalid snake bite is the most common snake engre determined by the relative amount and activity

venomation encountered in the Americas. Theof the components in the venom from the snake.
snakes in this family range from a length of less

than 1 metre to over 2.5 metr8sLarger snakes
can deliver more venom. However, the degree of
injury does not always correlate with the size ofthe  The coral snakes make up the gemigrurus
snake. and are the only Elapidae indigenous to the Amer-
Crotalid venom is a complex mixture of pro- icas. Coral snakes are small (usually less than 1
teins, peptides and biogenic amines that causenetre), rarely aggressive and have smaller mouths
injury to local tissue, vascular tissue, the coagula-and fangs than crotalids. This makes effective en-
tion system and the peripheral nervous system. Lovenomations of humans difficult.
cal injury results from proteolytic enzymes, hyal-  The toxic components of coral snake venom are
uronidases, phospholipases and collagenases. Thethee alpha neurotoxins. These toxins block acetyl-
enzymes disrupt cell membranes, cause microvaszholine binding to nicotinic receptors, resulting in

1. Envenomation Syndromes that
Respond to Antivenom Therapy

1.2 Elapidae
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weakness and paraly$t3l Once the venom is bound sidered aggressive, and the bite often goes unno-
to the receptors, the effects appear reversible usingjced initially.

in vitro studied!? but treatment has not beendem-  The major toxin ofLoxoscelesenom is sphin-
onstrated to be uniformly effective in preventing gomyelinase D. Other components include hyal-
progression of symptoms or reversing symptdtls. uronidase, esterase, protease and collagefdkes.
Elapid venom is also rich in acetylcholine ester- Sphingomyelinase D is a phospholipase that lyses
aseld] but this component does not appear to be recell membranes, resulting in activation of the in-
sponsible for the neuromuscular toxicity of these flammatory cascade. This leads to platelet aggre-
venoms. These venoms do not typically producegation and thrombosis of the local capillaries. The
local tissue injury. Early administration of anti- clinical effect is necrosis of local tissues resulting
venom has been reported to decrease the prolin a slowly healing wound. Sphingomylinase D
ability of systemic toxicity, but prospective, ran- occasionally causes intravascular haemolysis by

domised data are lackiri#f! lysing red blood cells.
Loxoscelesantivenom has not proven to be ef-
1.3 Latrodectus fective in animal models in the US"! butis report-

. . . i i idagl
The genud atrodectudncludes the widow spi- edly available in South Ameridé?

ders. These spiders range throughout North and
South America, except in areas with extremes of
temperature. They favour warm, dark environments Centruroidesscorpions are found in the south-
and are not considered aggressive. Both sexes prawestern US and Mexico. They are not considered
duce venom, but only females are capable of hu-aggressive, and most stings occur when the scor-
man envenomation. pion is disturbed (often after the scorpion seeks

Latrodectusvenom contains a protein that in- shelter in a sleeping bag or pile of clothin§en-
creases the permeability of neurons to calcium.truroidesvenom binds and partially activates neu-
Calcium moves into the neurons and stimulatesronal sodium channels, resulting in uncontrolled
release of the neurotransmitters from the presynneuron firing. Repeated firing of pain fibres causes
aptic nerve. The released neurotransmitters trigpain in the affected area. The pain migrates cen-
ger the postsynaptic neurons, resulting in muscletrally, and is often triggered by tapping the area of
spasm (motor neurons), localised diaphoresis anénvenomation. Repeated firing of adrenergic
piloerection (cholinergic neurons) and hyperten-nerves results in hypertension and tachycardia
sion (adrenergic neurons). Becausatrodectus while increased parasympathetic stimulation re-
venom lacks enzymes that cause significant tissueults in increased salivation, and repeated motor
injury, local symptoms are minimé&# neuron firing causes uncontrollable muscular ac-

Latrodectusantivenom is very effective at re- tivity.[2% Antivenom therapy has been shown to rap-
lieving acute pain and systemic symptoms, and adidly reverse the neurological effects of this toxin,
ministration 30 hours post envenomation was as-with most patients showing a response within 1
sociated with resolution of pai®! hour of infusion(19.20]

1.5 Cenfruroides

1.4 Loxosceles 1.6 Tityus

The brown recluse spider and its relatives make Tityus scorpions are found in South America
up the genus.oxoscelesThis genus is thought to and the Caribbean. One hospital in Brazil reported
be the major cause of necrotic arachnidism in the3866 patients aditied for envenomations over a
Americas. Severdloxoscelespecies are present 16-year period?!! The toxins cause activation of
in the North America, whileLoxosceles laetéss  sodium channels resulting in dysfunction of the
found in South America. These spiders are not confiervous, cardiovascular and respiratory systém.
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The clinical effects include local pain, vomiting, removes much of the albumin from the serum.
tachycardia, dysrhythmias, hypertension and panUnfortunately, some of the neutralising antibody is
creatitisl?*231 It has been reported that after the also lost. For example, final protein level of IgG in
development of antivenom the mortality of Tityus Antivenin (Crotalidae) Polyvalent Wyeth is only

envenomations has decreas&dl. 15 to 25%, and not all of this is IgG that binds the
venom toxinl26!

2. Preparation and Purification Affinity chromatography is another method of

of Antivenom antibody purification. In this process, venom com-

onents are bound to a chromatography column. The

The term antivenom describes a serum prOducEntiserum is passed through the column. Antibod-

that contains a mixture of antibodies that bind andies that bind to venom components are retained in

inactivate the components of venom. The anubod—the column, while other proteins pass through. The

ies are produced by animals immunised with small ., 11 is treated to release the antibodies, which

amounts of the target venom. The animal's Serumare collected and concentratéa vitro and animal

is then collected and processed to prod_uce antl) hdels demonstrate increased activity of the anti-
. ; ) ; Q/enom, presumably by increasing the concentra-
immunise the animal, the venom is termed mono-,. . . . .
. . .~ tion of proteins that inactivate venom. Studies of
valent. Polyvalent antivenom is produced by in- _ . I .
animals sensitised to horse serum suggest that anti-

jecting the venom from several species, or mixing :
: L ... venom prepared this way causes fewer anaphylac-
the serum from several animals injected with dif- tic reactiond2”]

ferent venoms. Polyvalent antivenom is manufac- The latest devel tini . tibod
tured to be effective against several local speciesth € ﬁesb eV(tahopgnenl N |mp:0\f/|ngt.gn(; ? y
This allows treatment using effective antivenom erapy has been the development ot antibody frag-

without an exact identification of the envenoming meqt therapy. A.”“bf’dy fragments are produced by
species. partial enzymatic digestion of IgG. The resultant

Horses are often used to produce antivenomsf"lntibOdy fragments can be either Fab or Fabi-

They are large, which allows the collection of sev- PENding on the technique. F(atgpnsists of 2 Fab
eral litres of serum at frequent intervals. They areT@gments thatremain connected to a portion of the

also easy to care for and rapidly produce antibodied ¢ fragment. Antibody fragments retain the ability
to venom proteins. Unfortunately, many people aret® Pind and inactivate venom, but are smaller and
sensitised to horse proteins. This has led some inlck the most immunogenic portions of the anti-

vestigators to produce antivenom in rabbits orbody. . _
goatsi24l More recently, sheep have been used Antibody fragments have alarger volume of dis-

because they are easy to maintain, and some intribution than IgG. This suggests that tissue pene-

vestigators have suggested that sheep derive#fation of antibody fragment antivenom would be

antivenoms may be less immunogenic than horsebetter than 19G preparatiof$! Animal studies

derived antivenom&5! The use of sheep in many alsoindicate that antibody fragments are less likely

countries may be limited by the theoretical poten-than whole IgG to induce an antibody respof&e.

tial for transmission of prion mediated infection. A recent study reported an increased incidence of
The ideal antivenom would contain only the adverse reactions to Fab antivenom compared to a

specific antibodies that bind the active componentsF(ab) preparation. However, this likely resulted

of venom. Nonessential components that may trig-from an inadequate purification technigé8.A

ger allergic reactions would be eliminated. Ammo- study of crotalid Fab antivenom reported a much

nium sulphate treatment of antivenom has beerlower incidence of adverse reactioAd.

used since 1939 to decrease the amount of nonfunc- Fab therapy used for digoxin poisoning also

tional protein present in antivenom. This processdemonstrates that these preparations are very safe.
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Post-marketing surveillance of 717 patients treatedTable I. Antivenoms manufactured in North America and their

. . . . . a[61]
with digoxin specific Fab reported allergic reac- %5
tions in only 6 patient&!! Currently, the only Fab ~ Antivenom - Target species

. . . . . . Antivenom production
antlv_e[rzli)]m ava|!able in the_z Americas is us_ed IN"| aboratories - APL (US)

Brazil. Cr0t§l|ld Fab ant'_venom (CI’(?T@D) IS Centruroides sculpturatus Centruroides sculpturatus,
currently pending approval in the US.Micrurus antivenom (goat serum) C. gertschi, C. limpidus, C.
Fab antivenom has been developed butis notcom- _ N noxius, C. suffusus
mercially availabld32] Insmgto Nacional de Higiene

X . (Mexico)

Recent animal studies that have C_Om_Pared I_:ah%lyvalent Snake Antivenom All Mexican Crotalid sp,
and F(aby suggest that there may be significant dif- Bothrops asper, Crotalus
ferences in the mechanism of action and the phar- basiliscus, Agkistrodon

K . . bilineatus
macokinetics of the 2 types of antivenom. Fab has .

-7 _ X Grupo Pharma S.A. (Mexico)
a Iarger_volume of distribution than F(@bfab IS ‘ANTIVIP Polyvalent Snake All Crotalus and Bothrops
also rapidly cleared by renal excretion, while Fgab) venom species of Mexico, Central
is not cleared significantly by the kidneys. The re- and South America
L . Porthidium nummifer
distribution and clearance of Fab from the vascular , . . . - _
- Polivalent Scorpion Antivenom C. limpidus, C. noxius, C.

compartment may lead to the reappearance of toxigalacramyn) suffusus

venom levels following administration of a single Gerencia General de Biologicos
dose of Fab. This does not occur with F(al8}34 v Reactivos (Mexico)

. _ Suero Antiviperino Polivalente C. basiliscus, B. asper
Clinical recurrence of coa_gulopathy been re Equino
por-ted for pa'uents that rgcelved Fab a_-nd whole Suero Antialacran C. limpidus, C. noxius, C.
antibody therapy for crotalid envenomatidps3®! suffusus

These data suggest that Fab may require multipleMerck Sharpe & Dohme (US)
doses to provide effective clearance of venom andAntivenin (Latrodectus mactans) Latrodectus mactans
to prevent recurrence of venom effects. Therapedtic antibodies (US)

. . Crotab® (Ovine Fab All North American pit
A.potentlal adyantage of the _smaII size of Fab ( ) vipers except Agk,s'fmdon
relative to F(aby is that the antibody fragments (Copperhead)
may be able to bind and inactivate venom more ef- Wyeth-Ayerst Laboratories (US)
fectively in tissue and prevent local injury. How- Wyeth Antivenin Polyvalent All New World pit vipers

ever, data comparing the efficacy of Fab and F{ab) ‘é‘g’:&g 22::32:?0: American Coral %ﬁ:ﬂj ﬁ“;‘;’,‘]’;g”"””s'

ant!venoms in humans are not available for mObta All products are equine-derived IgG preparations unless noted.
antivenoms. b Pending FDA approval.

3. Antivenom as Therapy . , L . .
Elapid antivenom is indicated for patients with

The indications for the use of antivenom vary venom effects, skin penetration or a history of
by species, geographic location and patient symp-‘chewing’ on the affected limb. Patients should be
toms. Antivenoms and their target species are protreated before they develop symptoms. This re-
vided in tables | to IlI. commendation is based on alimited case series that

Crotalid antivenom is indicated for progression suggested that patients that are treated before symp-
of clinical findings. These include progression of toms develop have shorter duration of symptd¥#is.
local swelling, coagulopathy (low platelet count or Unfortunately, these recommendations may result
elevated clotting times), persistent hypotension orin administration of antivenom to patients with
increasing weakness. Patients that lack thesénsignificant envenomation.
symptoms after 8 to 12 hours are not likely to re-  Latrodectusantivenom should be administered
quire antivenom theragy?-38] to patients who fail to respond to analgesics, or con-
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Table II. Antivenoms manufactured in South America and their uses61]

Antivenom Target species

Instituto Nacional de Microbiologia (Argentina)

Bothrops Bivalent Bothrops alternatus, B. neuweidi, B. ammodytoides

Tropical Trivalent Bothrops alternatus, B. neuweidi, Crotalus durissus terrificus
Bothrops tetravalent Bothrops alternatus, B. neuweidi, B. jararaca, B. jararacussu
Antimicrurus Micrurus frontalis, M. corallinus

Anticrotalus C. durissus terrificus

Ejercito Argentino (Argentina)
Antibothrops Bothrops sp.
Antimicrurus Micrurus sp.

Instituto Butantan (Brazil)

Antibothropico Bothrops jararaca, B jararacussu, B. cotiara, B. moojeni, B. alternatus, B.
neuweidi

Anticrotalico Snakes of the genus Crotalus

Antibothropico-anticrotalico Snakes of the genus Crotalus or genus Bothrops

Antielapidico Snakes of the genus Micrurus

Antibothropico-Laquetico Bothrops sp. or Lachesis muta

Antiarachnidico Spider of the genus Loxosceles or scorpions of the genus Tityus

Antiloxoscelico Spider of the genus Loxosceles

Antiscorpionico Scorpions of the genus Tityus

Instituto Vital Brazil (Brazil)

Soro antibotropico Bothrops jararaca, B. jararacussu, B. coitara, B. moojeni, B. alternatus, B.
neuweidi, B. pradoi

Soro anticrotalico C. durissus terrificus

Soro antiofidico polivalente B. jararaca, B jararacussu, B. cotiara, B. moojeni, B. alternatus, B. neuwiedi, B.

pradoi, C. durissus terrificus

Fundacao Ezequiel Dias- FUNED (Brazil)

Antibotropico B. jararaca B. neuwiedi, B jararacussu, B. moojeni, B. alternatus

Anticrotalico C. durissus terrificus

Antibotropico crotalico B. jararaca B. neuwiedi, B jararacussu, B. moojeni, B. alternatus, C. durissus
terrificus

Antibotropico laquetico B. atrox, L. muta

Antiscorpion (Faby) Scorpions of the genus Tityus

Grupo de Sueros Instituto Nacional de Salud

(Colombia)
Antiveneno Polivalente Bothrops sp. native to Colombia, C. durissus terrificus, L. muta in high doses
Antiveno Monovalente Bothrops sp. native to Colombia

Instituto Nacional de Higiene Y Medicina Tropical

(Ecuador)

Anti-Bothrops B. asper

Instituto Nacional de Salud (Peru)

Suero Antibotropico B. atrox, B. brazili, B. pictus, B. castelnaudii, B. barnetti, Bothriopsis taeniata, B.
bilineata, Porthidium nummifer

Suero Antilachesico L. muta

Suero Anticrotalico C. durissus terrificus

Instituto de Higiene (Uruguay)
Suero antifidico bivalenteAntibothropico B. alternatus, B. neuwiedi

Universidad Central de Venezuela (Venezuela)
Suero antiofidico polyvalent B. atrox, C. durissus cumanensis
a All products are equine derived IgG preparations unless noted.
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tinue to require parenteral opioids after a reason-TabIe[éllll. Antivenoms manufactured in Central America and their
. . 3

able observation peridd@? It has also been recom- 5%

mended for pregnant patients and those at the ex£ntivenom Target species

0] Instituto Clodomiro
tremes of agédf' Picado (Costa Rica)

Centruroidesantivenom is used for patients who Anti-Coral Polyvalent Micrurus nigrocinctus, M. Carinicauda.
develop skeletal muscle dysfunction or cranial M. fulvius, M. alleni, M. dumerilii
nerve findings and do not respond to supportive Polyvalent (horse or Bothrop_s asper, Cro[g/u_s durissus,
care[_19v411 These symptoms are much more com- sheep serum) ;Iff/flf;’z ;’;‘g’in'; ‘;fm’é’r’i';’;:p' All small
mon in pat|ents less than 2 years iﬂa a All products are equine-derived IgG preparations unless noted.

Tityus antivenom is indicated for patients that
develop systemic symptoms. Patients with local
pain are treated with local anaesthetics and syshad negative skin test®¥] In a smaller series of 26

temic analgesi&3] patients treated with crotalid antivenom, 10% of
patients with a negative skin test had an immediate
4. Administration of Antivenom hypersensitivity reaction to antivendf§! How-

o ) _ ever, this study included a rash without other sys-

The initial step of antivenom therapy is to de- temic symptoms as an immediate reaction. Two-
termine the amount of antivenom required and theyrds of patients with positive skin reactions did
amount of antivenom available. Many facilities have 5t have immediate hypersensitivity reactions. A
minimal or no antivenom st_oré%?l_lf itis deter- g4y of 25 patients from Nigeria and Thailand
mined that the amr(])unlga;)vanable 'Sant shuﬁ|C|e_nt, treated for snake envenomation reported that none
more antivenom should be procured or the patient, , , anaphylactic reactions were predicted by skin
should be transferred. testingl47]

Antivenom is a potentially dangerous therapy. Our experience indicates that a positive skin test

The major lite thregten|ng complication of'ant| increases the chance that a patient will have a seri-
venom is anaphylaxis. Because anaphylactic reac- . o :
. : . . . ous reaction, and therefore it is a worthwhile pro-
tions can occur during skin testing, preparation to

48] i i i i
treat anaphylaxis should be made prior to skin test_cedure[. Skin testing is not used for the crotalid

ing. The patient should have 2 functioning intra- Fab antivenom (CroT§:b. . .

venous (IV) catheters. Equipment and personnel to n s_,ummary,_the skin test is of qugstmnab_le
manage the patient’'s airway must be accessible\,/alu.? N mgnagmgthe enve_nomed patlent.Whlle a
and the patient should be placed on oxygen. MedPOS'F'Ve skin tes_t may prqwde warning ofa poten-
ications for anaphylaxis, including epinephrine tial life-threatening reactlor.w, a negative skin tgst
(adrenaline), diphenhydramine and steroids shoul@nould not reassure the clinician that the patient
also be immediately available. Optimally, anti- will not have a hypersensitivity reaction. Perhaps

venom is administered in a critical care setting suchth® strongest argument for skin testing is that it is
as an intensive care unit, emergency departmentecommended by the antivenom producer, and fail-
or post-anaesthesia care unit. ure to skin test could be considered failure to use
In the US, skin testing has become routine priorthe product as directed.

to the use of antivenom, while in other countries skin ~ Skin testing should only be performed after the
testing is not performed. Skin testing is an imper- physician has determined antivenom therapy is in-
fect indicator of allergic reactions, and many anti- dicated. Antivenom therapy should not be delayed
venom manufacturers do not recommend routingfor skin testing in critically ill patients. When skin
skin testing2144] A report of 100 patients treated testing is performed, the manufacturer’s protocol
with Antivenin (Crotalidae) Polyvalent Wyeth stated should be followed. Most protocols use a separate
80% of the patients that responded ‘unfavourably’testing solution, but some physicians use the mixed
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antivenom diluted to 1 100 concentration. The rec- phylaxis. Rapid infusion also increases the number
ommended amount of solution, (usually 0.02ml) of patients who will complain of flushing, nausea
should be administered intradermally, the tech-or anxietyl*®l We recommend beginning the in-
niqgue commonly used for tuberculin skin testing. fusion at 25 to 50 ml/h. If there is no evidence of
The area should be circled with a marking pen andreaction after 5 minutes, the rate is doubled. As
observed for 30 minutes. A positive test results inlong as the patient remains asymptomatic, the rate
induration of more than 10mm. Erythema alone isis doubled every 5 minutes until the volume is in-
not considered a positive test. Obviously systemicfused. The patient must have continuous cardiac,
allergic symptoms, such as hypotension, bronchoblood pressure and oximetry monitoring during the
spasm Vomiting or ﬂushing, also constitute a pos_infusion. Many eXpertS recommend that the initial
itive test. dose is infused within 60 minutes, although some

The dose of antivenom differs for each anti- data suggest that the rate of severe early reactions
venom. In general, therapy is titrated to a desiredMay not be decreased by slower infusitfol
endpoint. Antivenom for crotalid envenomation is
administered until systemic symptoms have re- 5. Complications of Antivenom
solved, haematological parameters are normal and
local progression has stopp&tMicrurus bites re-
ceive prophylactic treatment, with more antivenom
administered if symptoms occli#! Initial therapy
for Latrodectusenvenomation using the Merck
antivenom is usually 1 vidt4 If symptoms do not
resolve following 2 vials, the diagnosis should be
reconsideredCentruroidesantivenom is titrated to
resolution of the neuromotor symptoms, with most
patients requiring 1 or 2 vial3%

Many antivenom preparations are lyophilised

Positive skin reactions indicate hypersensitivity
to the antivenom. If there is an effective alternative
to antivenom (i.e. opioid pain medications for
Latrodectu$, a positive skin test is an indication to
withhold antivenom therapy. If there is no effective
alternative (i.e. crotalid envenomation with exten-
sive local effects), positive skin reactions are not
considered an absolute contraindication to therapy.

Although conclusive data demonstrating a ben-
efit from pretreatment in preventing or modifying
X '~ anaphylaxis to antivenom are not available, we be-
and must be reconstituted to produce a solutionjjeye that the risk to benefit ratio favours pretreat-
The proper method is gentle agitation of the vials e n for patients with a positive skin test. Patients
after addition of the provided diluent or sterile sa- \,yo demonstrate a wheal and flare reaction may
line. This process can take 30 to 60 minutes. Shakye pretreated with histamine;Hind H receptor
ing the vials will result in the formation of foam, antagonists (e.g. diphenhydramine and cimetidine),
and may cause the proteins to denature. If only Lyhich have been shown to help decrease the num-
or2 Via|S Of antivenom are to be infused, the anti' ber Of anaphylactic reactions to Severa| agé‘?ﬁts'
venom is diluted in 2100ml of saline or 5% dextrose Epinephrine should be ready to administer (See

solution. If a greater amount of antivenom is to be hypotension section below), and preparations
infused, then each 5to 10 vial ‘round’ of antivenom made to manage the patient’s airway. Finally, the
is diluted to a total of 250 to 500ml in normal saline antivenom should be diluted in a volume of 2000m!|
or 5% dextrose. In children the antivenom shouldand the initial infusion rate should be 10 to 25
be reconstituted in a volume of fluid that yields a ml/hour. Patients who have no reaction to the infu-
total of 20 ml/kg to be administered (up to a max- sion should have the rate doubled as described in
imum of 250ml)[4°! section 4.

Becauseitisimpossible to predict with certainty ~ Airway swelling or bronchospasm require im-
which patients will experience anaphylactic reac-mediate cessation of the infusion. Patients with
tions, the infusion should be started slowf.A symptoms of airway obstruction should be placed
slow initial rate will allow early detection of ana- on high-flow oxygen, and treated with 0.3ml of epi-
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nephrine (L 1000) subcutaneously (paediatric dosemediate reactiond4 However, this appears to be
0.01 mg/kg), IV diphenhydramine 50mg (paediatric an anecdotal study and no formal reporting meth-
dose 1 mg/kg) and cimetidine 300mg IV (paediat- ods are described.
ric dose 5 mg/kg). Patients with imminent airwmay ~ Another type of hypersensitivity reaction is
obstruction must be intubated; cricothyroidotomy serum sickness, a type Il hypersensitivity reaction
may be required in severe cases. Bronchospasmdue to the formation of antigen-antibody com-
also may be treated with a nebulisggdagonist. plexes. Studies report an incidence of 50 to 75%
Hypotension is the hallmark of anaphylactic for patients treated with Wyeth antivenom for crot-
shock, the most life threatening complication of anti- alid envenomatioff>-46] Mild symptoms such as
venom therapy. It is due to vasodilation and capil-itching, nausea, urticaria, low-grade fever and mal-
lary leakagd>! The antivenom infusion is stopped aise have been treated with diphenhydramine or
and the patient receives 20 mi/kg of crystalloid. other H antihistamine$*546] Up to 35% of pa-
Patients with severe manifestations or those whdaients reported severe reactions including persist-
do not respond immediately to these measure®nt urticaria, vomiting, arthralgias, myalgias, syn-
should receive intramuscular or IV epinephrine. cope or angioedent&! Glomerulonephritis and
The usual intramuscular dose is 0.3mlof al000  neuritis are rare complications of serum sickness
solution for adults and 0.01 mg/kg for children. IV from antivenom therap®! The incidence of se-
epinephrine is usually given by infusion rather rum sickness with AntivenonQrotalidag Wyeth
than bolus to avoid ventricular dysrhythmias. The Polyvalent appeared to increase after infusion of
recommended dose is 0.1ml of 1000 diluted in  more than 3 vials. The onset is from 1 day to 3
100ml of saline given over 10 minuté&3l Patients  weeks. The onset of serum sickness appears to be
refractory to epinephrine may benefit from cimet- positively correlated with the number of vials ad-
idine 300mg IM33] Glucagon has been used to re- ministered?3! Preliminary studies of crotalid Fab
verse hypotension refractory to epinephrine in pa-antivenom (CroTaP) have found the rate of serum
tients onp-blocker therapyp4 sickness is less than 10% (RC Dart, unpublished
The incidence of acute reactions is not well data).
described. Jurkovidff! reported a 23% incidence 10% of patients treated witMicrurus anti-
of anaphylaxis in patients treated with Antivenin venom developed symptoms of serum sickness
(Crotalidae) Wyeth, but 50% of the patients with that prompted them to seek medical attentigh.
‘anaphylaxis’ had only skin reactions. Immediate Limited data suggest that serum sickness is rare
hypersensitivity reactions were reported in 87%, following Merck Latrodectusantivenom adminis-
37% and 56% of patients treated fBothrops tration[39:57] Much larger studies ofatrodectus
envenomations using Butantan, Vital Brazil and antivenom in Australia have also reported a very
FUNED antivenom respectivel§). The rate of early  low incidence of serum sickness, but this rate of
allergic reactions with crotalid Fab antivenom reaction may not apply to othémtrodectusanti-
(CroTal®) was 20%, most of which were mild (RC venomd58l
Dart, unpublished data). One of 17 patients treated The incidence of serum sickness following APL
with Wyeth Antivenin Micrurus fulvuig had an  antivenom therapy fo€entruroidesnvenomation
anaphylactic reactio3! One death has been re- has been reported to be as high as 58%0Other
ported from MerckLatrodectusantivenom3®  authors report a much lower inciden&®.Infor-
Centruroidesantivenom from Antivenom Produc- mation on the incidence of serum sickness@en-
tion Laboratories (APL) caused immediate hyper-truroidesenvenomation using antivenom in Mex-
sensitivity reactions in 8% of patien$] A very  ico is not availabld4!!
large study of patients treated in Mexico willen- Treatment of serum sickness is directed at pa-
truroides polyspecific antivenom reported no im- tient’s symptoms. Patients with urticaria or pru-
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ritus should be treated with antihistamines. Pa- 9

tients with low-grade fever, myalgias, or arthralgias
should receive mild analgesics and antipyretics.
A 7-to 10-day course of high dose steroids (pre
nisone 40mg/day) is indicated for all symptom-
atic patientd>8l

6. Conclusions

Antivenom is a powerful therapy for significant

envenomations. Recent studies have reported ‘suc3.

cessful’ management of crotalid envenomations
without antivenom®9.6%1 These authors claim that

the risk of antivenom outweighs the benefits. How- 15.

ever, many of the patients reported in these series

did not appear to have significant envenomations ;¢

or were bitten by snakes that rarely cause effects
significant enough to warrant antivenom therapy.

We advocate consideration of the risks and ben- 1s.

efits of antivenom therapy when treating an en-

venomed patient. While it is true that antivenom qg.

may not be required for many patients with minor
envenomations, antivenom provides specific ther-
apy that can rapidly reverse venom effects. When

the potential benefits are considered, antivenom of-21-
ten offers the most reasonable therapeutic option,,.

for treating these patients.

23.
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