
www.australiandoctor.com.au 24 August 2012   |   Australian Doctor   |   23

Introduction

Complete How to treat quizzes online (www.australiandoctor.com.au/cpd) to earn CpD or pDp points.

pull-out seCtion

How to Treat
www.australiandoctor.com.au

inside

assoCiate professor 
Geoffrey K isbister
emergency physician and clinical 
toxicologist, Calvary Mater 
Newcastle; clinical toxicologist, 
NSW Poisons Information Centre; 
associate professor, University of 
Newcastle, NSW.

The author

AUSTRALIA is renowned for having sev-
eral snakes with highly potent venoms. 
However, snake envenoming is rare, with 
only a few hundred cases each year across 
the country. 

Suspected snakebite is more common and 
the observation and exclusion of enven-
oming in these cases forms most of the 
snakebite-related work in many rural and 
regional hospitals. 

Snake envenoming is potentially life-
threatening and because it is rare, can be 
quite confronting for medical practitioners 
who may only see one case every few years. 

Epidemiology

Clinical effects 
and assessment

Important groups 
of Australian 
snakes

Investigations

First aid

Treatment

Complications

cont’d next page

SEMINAR FOR GPs 2012

INTERNAL MEDICINE

Authoritative, independent and relevant one day seminar

www.australiandoctor.com.au/seminars 

Earn CPD points SYDNEY 
13 October 2012 

University of Sydney, Camperdown Campus

A D E _ 2 6 0 6 _ I M _ b a n n e r 2 . p d f  P a g e  1  1 6 / 0 8 / 1 2 ,  1 2 : 1 8  P M

Snakebite
Eastern brown snake. 
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IN most cases, insufficient venom 
is injected by the snake to cause 
any effects. This is referred to as 
a dry bite. 

Envenoming is characterised 
by local effects, systemic symp-
toms (nausea, vomiting, headache, 
abdominal pain, diarrhoea, dia-
phoresis and collapse) and major 
organ toxicity (table 1).

Local effects are generally not 
a major feature of bites by Aus-
tralian snakes. Local effects range 
from minimal with brown snakes 
(figure 1A), local pain, swell-
ing and bruising (figure 1B), and 
occasionally tissue injury with 
black snake and tiger snake bites. 
Local effects — typically local 
swelling and pain — may be the 
only clinical manifestation of 
bites from some snakes of minor 
importance, such as whip snakes. 
Though not a common feature 
of Australian snakebites, local-
ised and regional swelling may 
occur with snakes that can cause 
myotoxicity; for example, black 
snakes  and tiger snakes.

Systemic envenoming can 
involve a number of different 
organ systems, most commonly 
manifesting as coagulopathy, 
neurotoxicity, myotoxicity and 
thrombotic microangiopathy. 
Table 1 provides details of each 
of the important systemic clinical 
syndromes associated with enven-
oming by Australian snakes. 

By far the most common syn-
drome is venom-induced con-
sumption coagulopathy (VICC), 
which accounts for about three-
quarters of cases requiring 
antivenom treatment.1 

Neurotoxicity and myotoxic-
ity are far less common, which 
may be due to the early use of 
antivenom in many cases. Neu-
rotoxicity develops slowly over 
hours. It involves a descending 
flaccid paralysis where ptosis is the 
most common early sign. Myotox-
icity also takes hours to develop 
and may not be recognised for 
6-12 hours post-bite. 

Thrombotic microangiopathy is 
a more recently recognised enven-
oming syndrome that is associated 
with VICC and characterised by 
moderate-to-severe thrombocyto-
penia, acute renal impairment 
or failure and microangiopathic 
haemolytic anaemia (with frag-

mented red bloods cells).2

Anticoagulant coagulopathy 
occurs with black snake enven-
oming. It causes an elevated acti-
vated partial thromboplastin time 
(aPTT), but is not associated with 
clinically significant coagulopathy 
or bleeding. However, the ele-

vated aPTT is a useful indicator of 
envenoming because these snakes 
can also cause myotoxicity. 

Renal impairment is most com-
mon with brown snakes and is 
usually associated with throm-
botic microangiopathy. 

Non-specific systemic symp-

toms, including nausea, vomiting, 
headache, abdominal pain, diar-
rhoea and diaphoresis occur with 
most cases of snake envenoming, 
but are less common with brown 
snakes. 

Clinical assessment
The clinical assessment of the 
snakebite patient must include a 
careful history of the events lead-
ing to the bite and the symptoms 
or signs that developed in the first 
hour. For example, the history of an 
early collapse in a patient bitten by 
a snake suggests severe envenom-
ing, most likely by a brown snake. 

The examination needs to focus 
on the clinical syndromes caused 
by snake envenoming. Most 
important is a careful neurologi-
cal examination that includes 
assessing ptosis, ophthalmople-
gia, cranial nerves for bulbar 
weakness, limb weakness and 
respiratory muscle weakness. 
Any evidence of bleeding should 
be looked for, including from the 
bite site, cannula site and occult 
sites, such as gastrointestinal, uri-
nary or intracranial. 

Examination of the draining 
lymph nodes may identify painful 
lymph nodes that are associated 
with systemic envenoming. Also 
important is examination of the 
bite site, looking for fang marks, 
bruising or local necrosis. 

CURRENT estimates suggest that 
there are between 500 and 3000 
snakebites annually in Australia and 
in about 200-500 cases antivenom 
is required. Between one and four 
deaths occur each year, with most 
occurring from brown snakebites. 

Bites occur in the warmer months  
— for most of Australia, that means 
spring to early autumn. Bites usu-
ally occur in regional and rural 
areas. Brown snakes are the most 
common cause of severe envenom-
ing and make up the majority of 
cases in mainland Australia except 
for the southern states, where tiger 
snakes predominate. 

More bites occur in males and 
most bites occur on the upper and 
lower limb. Upper limb bites mainly 

occur in people interfering with 
snakes, most commonly snake han-
dlers. Lower limb bites occur when 
people inadvertently encounter a 
snake. Amazingly, few occur in 
bushwalkers or tourists. Many bites 
could be avoided by people not 
interacting with snakes and wearing 
sensible clothing (boots and long 
pants) in areas where snakes occur. 

Snake handlers are an import-
ant group of snakebite patients 
and make up about 10% of all 
snakebite cases in Australia, with 
a large proportion envenomed. 
Almost all cases involve Austral-
ian snakes and more commonly 
the colourful and rarer varieties 
kept in captivity — including 
red-bellied black snake, Collett’s 

snake, death adders and taipans. 
The snake may also not be native 
to the location where the patient 
is bitten, so appropriate monova-
lent antivenom may not be imme-
diately available, as hospitals will 
only stock the antivenom of local 
species. 

Snake handlers may also be reluc-
tant to have antivenom. This may 
be due to the widely held percep-
tion that they are at a greater risk of 
systemic hypersensitivity reactions 
to antivenom. However, there is no 
evidence to support this contention. 
In fact, snake handlers are at greater 
risk of anaphylaxis to venom itself  
than the general population, which 
must be considered in their diagno-
sis and treatment.
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Clinical effects and assessment

Epidemiology

Table 1: Clinical syndromes resulting from Australian snake envenoming, based on data from the 
Australian snakebite project

Clinical syndrome Characteristics

Venom-induced 
consumption 
coagulopathy (VICC) 

This is a consumption coagulopathy due to activation of the clotting pathway and consumption 
of important clotting factors, including fibrinogen, factor V and factor VIII. There will be a raised or 
unrecordable INR and activated partial thromboplastin time (aPTT), low or undetectable fibrinogen 
and a raised D-dimer. Severe and complete VICC is characterised by unrecordable INR and aPTT, 
undetectable fibrinogen and a very high D-dimer (10 to 1000 times the assay cut-off). Partial VICC 
is when there is low but detectable fibrinogen, elevated D-dimer and a maximum INR <3.0.

Neurotoxicity
Descending flaccid paralysis that classically involves the eye muscles (ptosis, diplopia and blurred 
vision), bulbar, respiratory and limb muscles . Ptosis is the earliest sign and important to assess in 
all patients.

Myotoxicity
An elevated CK > 1000U/L that is associated with local or generalised myalgia and/or muscle 
tenderness. The CK is usually normal or low on admission and then rapidly rises as a result of 
muscle injury. 

Anticoagulant 
coagulopathy

There is raised aPTT with or without a mild elevation in the INR and a normal D-dimer. This 
coagulopathy is a good marker of envenoming but is not clinically important.

Thrombotic 
microangiopathy 
(TMA)

The presence of intravascular haemolysis on blood film, thrombocytopenia and an abnormal 
creatinine with or without acute renal failure. 

Systemic symptoms
Non-specific systemic symptoms including nausea, vomiting, abdominal pain, diarrhoea, 
diaphoresis and headache.

figure 1: a: brown snake bite on the hand (bite mark is not obvious). b: red-bellied black snake bite, showing bite mark (arrow), swelling and bruising.

cont’d page 26
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THERE have traditionally been 
five major groups of clinically 
important snakes in Australia. 
With improved definition of the 
clinical and laboratory effects 
caused by Australian snakes, 
these groups have been amended 
slightly, including separating out 
the tiger snake group and black 
snakes. Table 2 provides a sum-
mary of the major clinical effects 
of the important groups of Aus-
tralian snakes. 

Brown snakes
Brown snakes are the most common 
snakes to cause severe envenom-
ing in Australia. They are found 
throughout mainland Australia, 
although bites are uncommon in 
southern Australia, particularly 
Victoria. They are fast-moving, eas-
ily alarmed snakes that are rarely 
kept in captivity. 

Brown snake bites cause mini-
mal local effects with systemic 
symptoms (often mild) occurring 
in less than half of cases of enven-
oming. VICC occurs in all brown 
snake envenoming cases, with 
about one-fifth of cases developing 
only partial VICC (table 1). Severe 
envenoming can include an early 
cardiovascular collapse in over 
one-third of cases. There is usually 
spontaneous recovery from the 
collapse but a small proportion 
(<5%) have a cardiac arrest that is 
usually fatal if untreated. 

Thrombotic microangiopathy is 
a manifestation more commonly 
seen with brown snake envenom-
ing  than with other snakes that 
cause VICC. Major haemorrhage 
(intracranial or GI) occurs in less 
than 5% of cases. Treatment is 
with brown snake antivenom.

Tiger snake
Tiger snakes occur in southern 
Australia and are the most common 
cause of snake envenoming in Vict-
oria.3 Tiger snake envenoming 
usually causes local pain and bruis-
ing, and systemic symptoms are 
common. 

The major systemic toxicity is due 
to VICC. Neurotoxicity occurs in 
just under one-third and myotoxic-
ity in one-fifth of envenoming cases. 
Cardiovascular effects, thrombotic 
microangiopathy and major haem-
orrhage are rare. Treatment is with 
tiger snake antivenom.

Rough-scaled snake
Rough-scaled snakes are often 
included with tiger snake because 
they cause similar clinical effects. 
They are confined to coastal regions 
in northern NSW and southern 
Queensland.4

The major clinical effect in 
envenomed cases  is VICC and neu-
rotoxicity and myotoxicity appears 
to be less common than for tiger 
snakes. Other effects are rare. Treat-
ment is with tiger snake antivenom. 

Black snakes
The black snake group includes 
the red-bellied black snake (fig-
ure 2) in eastern coastal Aust-
ralia, which is a common cause 

of envenoming in this region, and 
the mulga snake, which occurs 
across Australia except the south 
and east. 

Black snake envenoming causes 
systemic symptoms, anticoagu-
lant coagulopathy and myo-
toxicity.5 

Collett’s snake is a rare black 
snake that has only caused bites 
in snake handlers, with a simi-
lar clinical picture to other black 
snakes. 

Red-bellied black snake enven-
oming is treated with tiger snake 
antivenom, and mulga and Coll-
ett’s snake envenoming with 
black snake antivenom or poly-
valent antivenom. 

Hoplocephalus spp.
This genus includes Stephen’s 
banded snake (H. stephensii), the 
broad-headed snake (H. bungar-
oides) and the pale-headed snake 
(H. bitorquatus), which have pre-
viously been grouped with tiger 
snakes. 

These snakes occur in eastern 
Australia and the majority of the 
bites occur in snake handlers. 
Envenoming causes VICC without 
neurotoxicity or myotoxicity, sim-
ilar to brown snake envenoming. 
Although the snake venom detect-
ion kit may be positive for tiger, it 
can be treated with tiger or brown 
snake antivenom. 

 
Death adders
Death adders are unique Austral-
ian snakes that occur across most 
of mainland Australia. They are 
secretive ambush predators with 
a viper-like appearance. They usu-
ally cause bites when trodden on 
or near, although half of bites are 
in snake handlers. 

Envenoming causes neuro-
toxicity with systemic symp-
toms. Treatment is with death 
adder antivenom or polyvalent 
antivenom.

Taipans
Taipans occur in northern Aust-
ralia and, although they are highly 
dangerous, they are a rare cause 
of bites. The major clinical effect 
of envenoming is neurotoxicity, 
which occurs in most cases, and 
VICC, which may be less severe 
than other snakes. 

Treatment is with taipan anti-
venom or polyvalent antivenom.

Important groups of Australian snakes: clinical syndromes

Table 2: Comparison between major Australian snakes
Snake Coagulopathy Neurotoxicity Myotoxicity Systemic 

symptoms
Thrombotic 
microangiopathy

Cardiovascular 
effects

Brown snake VICC Rare and mild - <50% Uncommon Collapse (33%)
Cardiac arrest (rare)

Tiger snake group
Tiger snake
Rough-scale snake

VICC
VICC

Uncommon
Uncommon

Uncommon
Uncommon

Common
Common

Rare
Rare

Rare
Rare

Black snakes
Mulga snake
Red-bellied black 
snake

Anti-coagulant

Anti-coagulant

-

-

Uncommon

Uncommon

Common

Common

-

-

-

-

Hoplocephalus sp. VICC Nil Nil < 50% Not reported -

Death adder Nil Common Nil Common Nil -

Taipan VICC Common Rare Common Rare Uncommon

figure 2: red-bellied black snake in the nsw blue mountains.

Investigations
THE following investigations are 
required for diagnosis in suspected 
snakebite and the pretreatment 
workup for snake envenoming.
 
Coagulation studies
INR and aPTT are essential for 
the management of any snakebite 
patient. D-dimer and fibrinogen may 
assist in the diagnosis of VICC but 
are not essential. D-dimer is often 
elevated to 10-1000 times norm al 
in VICC. Therefore, moderate 
increases in D-dimer in the absence 
of other effects of envenoming must 
be interpreted with caution.

Full blood count
FBC including a blood film is 
important for patients with snake 

envenoming. A leukocytosis and 
lymphopenia is often associ-
ated with systemic envenoming. 
Thrombocytopenia will occur in 
patients with thrombotic micro-
angiopathy. The blood film is 
important in patients with VICC 
to look for red cell fragmentation, 
which is associated with thrombo-
tic microangiopathy.

Biochemistry
Biochemistry including EUC is 
important to determine if there is 
renal impairment. CK is indicative 
of myotoxicity, but usually lags 
behind the muscle injury by up to 
24 hours. Lactic dehydrogenase is 
important for patients with throm-
botic microangiopathy.

Point-of-care testing
Point-of-care testing for INR or 
D-dimer should not be used in the 
assessment of suspected snakebite 
patients. There have now been 
sufficient cases of false-negative 
INR results in patients with com-
plete VICC to make this approach 
unsafe. Similarly, the point-of-care 
D-dimer result can be normal with 
VICC. 

It is important to make sure 
small laboratories are not using 
point-of-care testing. Unfortu-
nately, the whole blood clotting 
test (or time) is also unreliable and 
not sensitive enough to exclude 
patients with VICC. This means 
that the assessment of suspected 
snakebite requires access to a 

laboratory that can do a formal 
INR.

Snake venom detection kit 
The snake venom detection kit is 
designed to determine which of the 
five major snake groups caused a 
bite in patients with envenoming, 
to determine which antivenom to 
use. It should not be used in non-
envenomed patients and cannot be 
used to exclude envenoming. It is 
best done using a swab from the 
bite site, although urine can also 
be used. It should not be used to 
test whole blood or serum. 

A positive urine test does not 
indicate systemic envenoming. 
In apparently non-envenomed 
patients, a bite-site swab can be 

stored in case features of enven-
oming develop. Laboratory staff 
are best equipped to use the kit. 

Recent studies have shown that 
the detection kit has a high false-
positive rate in the brown snake 
testing well, which is problematic in 
regions where brown snakes are less 
likely to be the culprit (eg, Victoria). 
In a recent study, about 10% of 
tiger snake envenomings confirmed 
by venom-specific enzyme immuno-
assay tested positive to brown on 
the detection kit. For this reason, 
the kit result should only be used in 
conjunction with clinical findings, 
laboratory tests and after consider-
ing the likelihood of snakes occurr-
ing in the local geographical region. 

cont’d page 28



Diagnostic process
IN almost all cases, the patient 
presents with a history of a snake-
bite or concern about a suspected 
snakebite. The examination and 
investigations focus on determin-
ing if the patient is envenomed 
and what treatment is required. 
Rarely patients present with coag-
ulopathy following a collapse, or 
neuro toxicity, and no history of a 
bite.

There are several steps in the 
diagnosis and treatment of sus-
pected snakebite:
•   Establish whether the patient 

has systemic envenoming. 
 If not, they can be discharged 
after 12 hours if they do not 
develop any evidence of enven-
oming.

•   If they do have envenoming, 
determine which type of snake is 
involved.

•  Treat with antivenom based on 
the type of snake and admit for 
observation or adjunctive treat-
ment (eg, mechanical ventila-
tion) if required.
Figure 3 provides a flowchart 

for patients with suspected snake-
bite that covers both exclusion 
of snake envenoming in asymp-
tomatic patients or patients with 
minor effects, and treatment of 
snake envenoming. All suspected 
snake bite patients initially require 
a full set of investigations (INR, 
aPTT, FBC, EUC, CK) on admis-
sion irrespective of whether they 
are clearly envenomed and require 
antivenom, or are asymptomatic 
and investigation is focused on the 
diagnosis of envenoming – that is 
ruling out envenoming.

Investigations, such as D-dimer, 
fibrinogen and LDH, may not be 
available and are not essential for 
the initial assessment of snakebite 
or uncomplicated envenoming. 

Based on the initial present-
ation and admission bloods, 
most cases can be divided into 
envenomed patients that require 
antivenom or patients without 
evidence of envenoming who 
need to be observed for 12 hours 
with repeat blood tests to exclude 
envenoming. 

Exclusion of envenoming
A recent analysis of envenomed 
patients from the Australian 
Snakebite Project has provided an 
approach to excluding systemic 
envenoming in suspected snake 
bite patients.6

If a patient has normal labor-
atory studies on admission and 
no clinical evidence of envenom-
ing, the pressure bandage can be 
removed in a critical care area and 
the patient observed carefully for 
any symptoms. Evidence of enven-
oming will develop within an hour 
post-removal of the bandage if it is 
going to occur. 

If there is no evidence of enven-

oming after an hour, the patient 
should be observed for 12 hours 
after the time of the bite with the 
following laboratory tests and 
careful neurological examination 
(for ptosis, bulbar, respiratory or 
distal paralysis).
•  One hour after removal of the 

bandage: INR, aPTT, CK and 
neurological examination.

•  Six hours post-bite: INR, aPTT, 
CK and neurological examina-
tion.

•  12 hours post-bite: INR, aPTT, 
CK and neurological examina-
tion.
If the laboratory results are 

abnormal or neurotoxicity devel-
ops at any time, this indicates the 
patient may be envenomed and 
requires assessment for treatment. 
Testing at one hour after removal 
of the bandage and six hours post-
bite may coincide, in which case 
only one set of pathology will 
suffice. 

Patients should not be dis-
charged in the middle of the night, 
so observation should be for 12 
hours or until the next morning. 
If the six-hour results are normal 
and there are no progressive symp-
toms to suggest envenomation, 
the 12-hour laboratory tests can 
be delayed a few hours until the 
early morning (rather than calling 
laboratory staff into the hospital 
in the middle of the night). 

Determining the appropriate 
antivenom
Determining the type of snake 
responsible is required in cases of 
envenomation so that the appro-
priate antivenom can be given. 
This should be based on the local 

geography (knowledge of the local 
fauna) and the clinical syndrome 
suggested by the clinical present-
ation and progression of signs and 
symptoms, and the admission and 
subsequent laboratory tests.

The snake venom detection kit 
can assist in determining the type 
of snake but should not be used 
without consideration of the local 
geography and clinical effects. 

Identification of the snake 
itself can reliably be done only by 
experts, but may be useful in the 
case of snake handlers. Austral-
ian snakes are generally similar 
in shape and size, and many are 
brown in colour and not necessar-
ily brown snakes. 

If there is any doubt, it may 
be safer to administer polyvalent 
antivenom, or in many parts of 
Australia, a combination of one 
vial of tiger snake antivenom and 
one vial of brown snake antivenom 
would be sufficient. 

Antivenom treatment
There has been significant contro-
versy over antivenom treatment 
in the past two decades with con-
cerns about the effectiveness of 
snake antivenom and suggestions 
that much larger doses and/or 
redosing are required. However, 
there is now good in vitro and 
clinical evidence from the Austral-
ian Snakebite Project that supports 
an initial dose of one vial for all 
snake envenoming cases. 

In addition, there is no 
requirement for further doses of 
antivenom. Recovery is deter-
mined by the reversibility of the 
clinical and/or laboratory effects 
and the time for recovery.

One vial of snake antivenom 
is required for both children and 
adults. 

Antivenom should be adminis-
tered diluted in normal saline or 
Hartmann’s solution as a slow 
IV infusion over 15-30 minutes. 
Dilution will depend on the vol-
ume of the antivenom and will 
be less dilute in young children 
so large volumes of fluid are not 
infused. Antivenom must always 
be administered in a critical care 
area where resuscitation equip-
ment is available and anaphylaxis 
can be treated. Premedication with 
adrenaline, antihistamines or cor-
ticosteroids is not recommended in 
Australia. 

Skin-only hypersensitivity reac-
tions occur in about 20-25% of 
cases of antivenom use and appear 
to be more common with the 
larger volume antivenoms.1 Severe 
anaphylaxis, which is mainly man-
ifest by hypotension, occurs in less 
than 5% of antivenom administra-
tions. There is limited information 
on the frequency of serum sick-
ness but it appears to occur in at 
least one-third of patients given 
antivenom. It occurs 4-14 days 
post antivenom use and is char-
acterised by flu-like symptoms, 
fever, myalgia, arthralgia and 
rash. It can be treated with a short 
course of prednisolone. There is 
little evidence to support the use of 
prophylactic corticosteroids.

Early administration of 
antivenom is essential because 
most systemic toxicity is irreversi-
ble, so the major aim of antivenom 
is to bind the snake toxins and pre-
vent the development of systemic 
toxicity. This is most important 

in myotoxicity and neurotoxicity, 
which develop over hours. Admin-
istration of antivenom within 4-6 
hours of the bite may prevent 
major effects. In the case of neuro-
toxicity, the development of early 
neurotoxic signs such as ptosis 
should prompt the administration 
of antivenom. In snakes that cause 
myotoxicity, any indication of 
envenoming (systemic symptoms, 
coagulopathy) is an indication 
for antivenom. Although CK will 
increase with myotoxicity, by the 
time it starts to rise it is often too 
late for antivenom. VICC devel-
ops rapidly within 1-2 hours of 
the bite, so antivenom is unlikely 
to prevent its development but is 
given to bind venom and prevent 
other effects. 

In many cases, a monovalent 
antivenom can be used based on 
geography and the clinical features 
and laboratory investigations on 
admission to hospital. In some 
cases, when it remains unclear as 
to which type of snake is involved, 
polyvalent antivenom can be used. 
However, polyvalent antivenom is 
a much larger volume (50mL) and 
may be associated with a higher 
risk of anaphylaxis, so should be 
avoided if possible. 

In many parts of Australia, par-
ticularly southern Australia, most 
cases of envenoming are due to 
brown or tiger snakes. Adminis-
tration of one vial each of brown 
snake and tiger snake antivenom 
would be appropriate because 
they are much smaller volumes 
(5-10mL). In regions such as NSW 
where there are black snakes and 
death adders, once the patient is 
confirmed to have VICC then the 
administration of brown snake 
and tiger snake antivenoms would 
be appropriate. 

Death adder, mulga/black snake 
and taipan antivenoms are all large 
volume (> 10mL) and all of these 
snakes account for only a small 
proportion of severe envenomings 
in Australia. The administration of 
polyvalent antivenom is unlikely 
to confer a higher risk than any 
of these three large volume mono-
valent antivenoms. It is therefore 
appropriate to stock and use  poly-
valent antivenom for envenoming 
of these three snakes rather than 
keeping and rarely using the three 
monovalent antivenoms. 

Observation of envenomed 
patients
All envenomed patients who 
receive antivenom should be 
admitted for close observation. 
Ongoing laboratory testing will 
assist in the treatment of VICC, 
thrombotic microangiopathy and 
myotoxicity. 

In patients with VICC, further 
coagulation studies are required 
to determine when it is safe to 
discharge the patient. They are 
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THE first aid for a suspected or 
definite snakebite is a pressure 
bandage with immobilisation. 
The pressure bandage should be a 
broad (15cm) elasticised bandage, 
rather than a crepe bandage. 

The bandage is applied over the 
bite site and then distally to prox-
imally covering the whole limb. It 
should be applied about as tight 
as that used for a sprained ankle. 
The limb and whole patient should 

be immobilised for first aid to be 
effective. The bandage and immo-
bilisation should remain until the 
patient has been transferred and 
assessed in hospital.

The bandage should be removed 

only if antivenom is available 
and after there is no evidence of 
envenoming, based on the admis-
sion laboratory tests and clini-
cal examination (see figure 3). 
If the patient is envenomed, the 

bandage can be removed after 
antivenom has been administered. 
If antivenom is not available, it 
should remain in place until the 
patient is transferred to a facility 
with antivenom. 

Treatment

First aid

 snakebite  How to treat
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not used to determine if further 
antivenom should be given — there 
is no requirement for repeat doses 
of antivenom. Similarly, serial CK 
testing should be done in patients 
with myotoxicity. Although the 
specific tests may differ slightly 
based on the envenoming syn-

drome, the following laboratory 
tests should be done:
•  INR, aPTT, creatinine, CK and 

FBC six and 12 hours post-
antivenom.

•  INR, aPTT, creatinine and CK 
(myotoxic snakes) once to twice 
daily after the first 24 hours.

The median time in VICC to 
establish an INR <2 is about 
15 hours and the INR normal-
ises 24-36 hours post-bite. Most 
cases of VICC are uncomplicated 
and patients can be discharged 
24-48 hours post-bite based on 
their INR results. However, it is 

important to check the CK and 
platelet count to exclude throm-
botic microangiopathy in these 
patients. Patients with mild neu-
rotoxicity or uncomplicated myo-
toxicity can be discharged once 
their clinical features and labor-
atory tests are resolving.

MAJOR complications from snake 
envenoming are now rare and 
many cases occur only in patients 
with delayed presentations. These 
can manifest as severe neuromus-
cular paralysis requiring intubation 
and ventilation, or rhabdomyolysis 
with acute renal failure. 

Major bleeding and thrombotic 
microangiopathy can occur in any 
patient with VICC, but appear 
to be most commonly associated 
with brown snake envenoming. 
All patients with such complica-
tions will require admission to 
a suitable tertiary hospital and 
either high dependency or inten-
sive care treatment. 

Major bleeding 
The treatment of major bleeding 
following snake envenoming is 
similar to other settings  and after 
the administration of antivenom, 
patients should be given clotting 
factor replacement, usually fresh 
frozen plasma. Surgical interven-
tion and supportive care is simi-
lar to major bleeding from other 

causes of coagulopathy.

Thrombotic microangiopathy
Thrombotic microangiopathy is 
always associated with VICC, 
and is most common with brown 
snake envenoming. It has only 
recently been clearly characterised 
and treatment remains controver-
sial. In most cases clinical toxico-
logical, renal and haematological 
input may be required. Haemo-
dialysis is the mainstay of treat-
ment and there is little evidence to 
support the use of plasmapheresis.  

 Rhabdomyolysis and acute 
renal failure
Although myotoxicity may result 
in very high CK (>100,000U/L) 
it rarely results in acute renal fail-
ure. Treatment is similar to other 
causes of rhabdomyolysis, with 
aggressive fluid therapy and atten-
tion to electrolyte imbalances.

Severe neuromuscular paralysis
Involvement of the bulbar muscles 
will require airway protection and 

intubation. Once the respiratory 
musculature is involved patients 
will require mechanical ventilation 
for days to weeks. 

Disposition, retrieval and 
hospital admission
One of the difficult issues with 
managing patients with suspected 
snakebite and snake envenoming is 
the facilities and resources that are 
required and when or whether the 
patients should be retrieved to a 
larger hospital. Unlike many acute 
surgical emergencies, the defini-
tive management for snakebite — 
antivenom — can be administered 
in almost any hospital and early 
retrieval or primary retrieval to a 
large centre is not required. 

Any patient with a suspected 
snakebite needs to be managed in 
a hospital that has antivenom, a 
critical care area or high-depend-
ency unit where antivenom can 
be administered and anaphylaxis 
treated, and a 24-hour laboratory 
that can do an INR (not a point-
of-care INR). The limiting factor 

in most cases is the ability to get 
an INR because many rural hos-
pitals have antivenom but do not 
have laboratory facilities. On a 
case-by-case basis, it may be rea-
sonable not to retrieve an asymp-
tomatic patient with a suspected 
snakebite. An INR can be sent to 
another hospital laboratory and a 
result obtained within 2-3 hours. 

Continuing care for patients 
with confirmed systemic enven-
oming who have been adminis-
tered antivenom can occur in any 
hospital where there is close nurs-
ing observation, access to a criti-
cal care area and at least on-call 
medical care. In large hospitals, an 
ED observation or short-stay unit 
is ideal. Intensive care is required 
only for patients who require 
mechanical ventilation for neuro-
toxicity, treatment of thrombotic 
microangiopathy or in severe cases 
of myotoxicity. 

A clinical toxicologist can be 
contacted for advice on severe 
envenoming through the Poisons 
Information Centre (13 11 26). 

Treatment of complications

cont’d next page

*  Features of life-threatening envenoming: cardiac arrest, respiratory failure secondary to paralysis, and major haemorrhage (intracranial, major gastrointestinal or other life-threatening 
bleeding). Another sign of severe envenoming is muscle paralysis (ptosis and facial muscles first). 

§  Blood tests: coagulation screen (INR or PT, APTT, D-dimer, fibrinogen); FBC and blood film; EUC, CK, LDH, liver biochemistry 
†  Serial blood tests in non-envenomed patients: INR (or PT), APTT, CK. 
‡  Serial blood tests in envenomed patients: INR (or PT), APTT, CK, FBC, EUC. 
**  Any patient who has received antivenom should receive advice at the time of discharge about the possibility of symptoms of serum sickness occurring 4-14 days later. 

Reproduced with permission from Toxicology and Wilderness Expert Group. Summary management of snake bite (figure 3). In: Therapeutic Guidelines: Toxicology and Wilderness. Version 2. 
Melbourne: Therapeutic Guidelines Limited; 2012: www.tg.org.au

figure 3: flowchart for the management of suspected snakebite and snake envenomimg.

Discharge in daylight hours with advice on serum sickness** Discharge in daylight hours

If presenting to a health care facility that does not have critical care and on-site pathology facilities with antivenom, maintain basic life 
support, apply pressure banage with immobilisation (PBI) and arrange urgent transfer.

History of snakebite

Yes

Observe in a critical care area. Life-threatening envenoming*

No

1. Take bloods§ 
2. Swab bite site, but don’t test 

No

Laboratory or clinical evidence of envenoming?

Yes

Yes Laboratory or clinical evidence 
of envenoming develops?

No

1. Release PBI 
2.  Do neurological examination and repeat bloods† 

one hour after removing PBI and six and 12 hours 
after bite

1. Resuscitate 
2.  Give antivenom immediately (before transfer if possible); 

monovalent antivenom based on clinical effects and 
geography OR consider polyvalent antivenom 

3. Release PBI after antivenom 

1. Take bloods§

1.  Give antivenom; monovalent antivenom based 
on geography, clinical effects and snake 
venom detection kit

2.  Be prepared for anaphylaxis
3. Release PBI after antivenom 

1.  Repeat bloods at 6, 12 and 24 hours‡ to check for recovery of coagulapathy 
and development of complications such as kidney impairment

2.  Further treatment of neurotoxicity, myotoxicity or thrombolic microangiopathy 
may require intensive care and clinical toxicology advice

 snakebite
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Case 1
MR MS, a 45-year-old male living in 
coastal NSW presents after picking 
up a snake off the road and being 
bitten on his hand. He has driven 
into the hospital and collapsed in the 
waiting room. 

The patient is most likely to have 
been envenomed by a brown snake 
and has suffered an early hypoten-
sive collapse, which is associated 
with severe envenoming. The coll-
apse may be associated with a car-
diac arrest. 

This patient should not be given 
antivenom immediately. Like any 
patient who is unconscious with 
hypotension, airways, breathing 
and circulation should assessed and 
appropriate resuscitation started. 

Brown snake envenoming is 
always associated with coagulo-
pathy.

Had this patient been a snake 
handler, he may have been allergic 
to snake venom and hence may have 
presented with venom anaphylaxis. 

An early collapse in a snake handler 
may be due to anaphylaxis, rather 
than envenoming. 

Case 2
A 16-year-old boy presents after 
feeling a sting on his leg when 
walking through grass. His friend 
said that he saw something slither 
away. You see him about 30 min-
utes later and he has mild nausea. 

Because the patient has presented 
early, first aid in the form of a pres-
sure bandage should be applied.

The most important blood tests 
that need to be done to exclude 
envenoming are INR, aPTT and 
CK, in addition to neurological 
examination. 

The patient has a CK of 870U/L 
on admission. An early elevated 
CK is unlikely to be related to 
myotoxicity and more likely due 
to some other activity, such as 
excessive physical exertion. How-
ever, it is important to repeat the 
CK to make sure it isn’t increas-
ing rapidly.

NExT wEEk  The appearance or awareness of a lump in the neck usually causes patients great anxiety, their primary concern being that the cause may be cancer. Next week’s How to Treat 
provides an overview of an effective strategy for managing these patients in a primary care setting. The author is Associate Professor Thomas Havas, chairman of the department 
of otolaryngology head and neck surgery, and visiting olaryngologist, Prince of Wales and Sydney hospitals, NSW; and Rachael Wu, research assistant, University of Technology, Sydney, NSW.

Snakebite — 24 August 2012

InstructIons
Complete this quiz online and fill in the Gp evaluation form to earn 2 CpD or pDp points. we no longer accept quizzes 
by post or fax. 
The mark required to obtain points is 80%. Please note that some questions have more than one correct answer.

 ONLINE ONLY
www.australiandoctor.com.au/cpd/ for immediate feedback

How to Treat Quiz

CPD QUIZ UPDATE
The RACGP requires that a brief GP evaluation form be completed with every quiz to obtain category 2 CPD or PDP points for the 2011-13 triennium. You can 
complete this online along with the quiz at www.australiandoctor.com.au. Because this is a requirement, we are no longer able to accept the quiz by post or 
fax. However, we have included the quiz questions here for those who like to prepare the answers before completing the quiz online.

HOw TO TREAT Editor: Dr Barbara Tink
Email: barbara.tink@reedbusiness.com.au

Summary 

• Snake envenoming is uncommon but potentially life-threatening. 

•  Suspected snakebite is more common and observation and exclusion of 
envenoming is most of the snakebite-related work in rural and regional 
hospitals.

•  Systemic envenoming includes venom-induced consumption coagulopathy, 
neurotoxicity, myotoxicity, systemic symptoms and renal impairment. 

•  Major Australian snakes include the brown snake, tiger snake group, black 
snakes, taipan and death adder. 

•  Envenoming by each snake type causes a characteristic clinical syndrome 
that can be used with local geographical distribution information to 
determine the snake type. 

•  Pressure bandaging and immobilisation is safe and should be applied for 
any suspected snakebite. 

•  All suspected snakebite patients should be observed for 12 hours and have 
serial blood testing (aPTT, INR, CK) and serial neurological examinations. 

•  Antivenoms are available for the major groups of snakes. The dose is 
one vial for systemic envenoming and should be administered by slow 
intravenous infusion in a critical care area.

•  For advice on envenoming, contact the Poisons Information Centre  
(13 11 26).

Case studies

1  Which TWO statements about the 
epidemiology of snake bites are correct?

a)  Between 500 and 3000 snakebites are 
reported annually in Australia, with antivenom 
administered in 200-500 cases

b)  Tiger snake bites are the most likely to cause 
death and severe envemoning in Australia

c)  Snake handlers make up 10% of all snakebite 
cases in Australia, and are highly likely to be 
envenomed

d)  Snake handlers are at higher risk of systemic 
hypersensitivity reactions to antivenom, but 
unlikely to develop anaphylaxis in response to 
snake venom itself

2  Which TWO statements about the clinical 
effects of snakebites are correct? 

a)  Local effects are a common feature of 
Australian snakebites

b)  Venom-induced consumption coagulopathy 
(VICC) is the most common major snakebite-
related clinical syndrome 

c)  Thrombotic microangiopathy can occur with 
venom-induced consumption coagulopathy, 
causing thrombocytopenia, acute renal 
impairment or failure, and haemolytic anaemia

d)  Neurotoxicity and myotoxicity from snakebite 
envenoming usually manifest within 60 minutes 
of the bite

3  Which TWO statements about clinical 
syndromes associated with different 
snakebites are correct? 

a)  Brown snake envenoming causes minimal 
local effects but can present with early 
cardiovascular collapse or cardiac arrest

b)  Tiger snake envenoming typically causes 
minimal local symptoms, but is frequently 
associated with cardiovascular effects, 
thrombotic microangiopathy and major 
bleeding

c)  Black snake envenomation causes systemic 
symptoms, anticoagulant coagulopathy and 
myotoxicity 

d)  Taipans are highly dangerous and are common 
across Australia, with envenoming causing 
neurotoxicity and VICC

4.  Which TWO statements about the clinical 
assessment of snakebites are correct?

a)  It is essential to conduct a neurological 
examination for signs of neurotoxicity — ptosis, 
ophthalmoplegia, cranial nerve palsies, and 
limb and respiratory muscle weakness

b)  Coagulopathy is unlikely to manifest 
clinically and should be diagnosed based on 
investigation results

c)  Systemic envenoming may be associated with 
painful lymph nodes in the drainage area from 
the bite

d)  There is little value examining the bite site, 
since local effects are uncommon

5.  Which TWO statements about laboratory 
investigation of snake bites are correct?

a)  FBC and blood film should be performed to 
identify the leucocytosis and lymphopenia 
often associated with systemic envenoming, 
and the thrombocytopenia and red cell 
fragmentation seen with thrombotic 
microangiopathy

b)  Biochemistry should include EUC to assess 
for renal impairment and CK to indicate 
myotoxicity 

c)  It is essential all snakebite patients are tested 
for INR, activated partial thromboplastin time 
(aPTT), D-dimer and fibrinogen

d)  Point-of-care INR testing has a low false-
negative rate, so is suitable to use to rule out 
snakebite envenoming

6.  Which TWO statements about snake venom 

detection kits are correct? 
a)  Snake venom detection kits are used to 

determine whether patients have been 
envenomed, and what the causative snake 
was

b)  A snake venom detection kit is best 
administered to whole blood or serum

c)  In apparently non-envenomed patients, 
a sample can be stored for snake venom 
detection testing in case features of 
envenoming develop

d)  The snake venom detection kit result should 
be assessed alongside clinical and laboratory 
findings and knowledge of local native snakes, 
as the kit has a relatively high false-positive 
rate for the brown snake

7.  Which TWO statements are correct?
a)  First aid for a suspected snakebite is a broad 

elasticised pressure bandage, applied over the 
bite site, then distally to proximally covering 
the whole limb, as tight as for a sprained ankle. 
The limb and patient must be immobilised

b)  The bandage can be removed once the patient 
has been transferred to hospital

c)  All suspected snakebite patients need to be 
fully investigated with an INR, aPTT, FBC, EUC 
and CK, regardless of whether they are clearly 
envenomed or asymptomatic

d)  Evidence of envenoming will develop within 
six hours post-removal of the bandage if it is 
going to occur

8.  Which TWO statements about antivenom 
administration are correct?

a)  Children and adults who require antivenom 
should be administered one full vial followed 
by a second dose if symptoms or signs of 
envenoming do not resolve

b)  Premedication with adrenaline, 
antihistamines or corticosteroids should be 

considered when giving antivenom
c)  Up to one-quarter of people given antivenom 

develop skin-only hypersensitivity reactions, 
and less than 5% experience severe 
anaphylaxis

d)  Serum sickness occurs in at least one-third 
of patients given antivenom, causing delayed 
flulike symptoms that can be treated with 
short-course prednisolone

9.  Which TWO statements about antivenom 
are correct?

a)  Early administration of antivenom is important 
because systemic toxicity is largely irreversible

b)  Polyvalent antivenom is usually 
recommended, although it may be associated 
with a higher risk of anaphylaxis

c)  Patients who receive antivenom require close 
observation including serial coagulation 
studies and CK, to determine if further 
antivenom doses should be given

d)  In VICC, the INR typically normalises 24-36 
hours post-bite

10.  Which TWO statements about the 
management of complications of snake 
bites are correct?

a)  Major bleeding is treated with clotting factor 
replacement, and surgical and supportive care 
as needed 

b)  Thrombotic microangiopathy requires 
multidiscliplinary input, with haemodialysis a 
key part of treatment

c)  Treatment of rhabdomyolsis, with aggressive 
fluid therapy and correction of electrolyte 
imbalance, is warranted, as acute renal failure 
often follows snake bite myotoxicity

d)  Severe neuromuscular paralysis requires 
airway protection and intubation — if the 
respiratory muscles are involved, patients will 
require ventilation for some hours


