
Australian snakebite is a fascinating medical topic and 
an oft feared clinical presentation. Snake envenoming 
is a rare clinical condition in Australia that may be 
more likely to occur in patients presenting to small or 

rural hospitals with limited pathology services, rather than to 
tertiary centres where specialist expertise and pathology services 
reside. Compounding these geographical constraints is the acuity 
of snake envenoming, which requires immediate assessment, 
and sometimes resuscitation and early intervention with 
antivenom. Bites often occur later in the day (Figure 1), so patients 
tend to present in the late afternoon or evening when there are 
fewer staff and laboratory resources available. Although this 
means that the treatment of snakebite is almost always stressful 
and unpredictable, the past 10 years have seen the publication 
of much improved clinical guidelines and, most importantly, 
the provision of telephone access to expert advice from the 
national network of poisons information centres via the Poison 
Information Hotline (13 11 26).1 
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Although rare, snake envenoming can occur in  
patients presenting to GPs or hospitals in rural areas, 
where specialists and laboratory resources may be 
limited. Improved treatment guidelines and access to 
expert telephone advice have enabled an improved 
approach to the treatment of snakebite, with a focus  
on early clinical assessment and identifying signs and 
symptoms of systemic envenoming, rather than the  
type of snake involved, to guide early decision-making 
about antivenom treatment.
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    KEY POINTS
•	Snakebite is an urgent presentation, often requiring a 

decision to administer antivenom with limited investigation 
and test results.

•	Expert advice is available 24 hours a day from the Poison 
Information Hotline on 13 11 26.

•	 In addition to placing a pressure bandage with immobilisation, 
providing immediate basic life support to patients with early 
collapse after snakebite is essential to increase their chance 
of survival.

•	The most important change in antivenom treatment is a 
focus on whether or not patients are envenomed, rather than 
trying to determine the type of snake that caused the bite.

•	All patients with systemic envenoming with venom-induced 
consumption coagulopathy require a blood film within  
24 hours of the bite and serial creatinine measurements  
to identify thrombotic microangiopathy, which has an 
associated risk of acute kidney injury.
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There is increasing evidence that 
early intervention with antivenom will 
improve outcomes for patients with 
snakebite.2-4 Similar to the ‘golden hour’ 
for trauma or the ‘golden 60 minutes’ of 
newborn life, there is a ‘golden three 
hours’ after a snakebite in which the 
administration of antivenom to systemi-
cally envenomed patients is most effec-
tive.5,6 Clinical decision-making in this 
initial three-hour period, which is often 
reduced by delay in presentation to 
hospital, is crucial to preventing neuro-
toxicity and myotoxicity in patients with 
snakebite. Making an early diagnosis and 
seeking expert advice in this period are 
the most important parts of snakebite 
treatment. Recent research in Australia 
has shown that much of the delay in 
antivenom administration actually occurs 
in hospital, with most patients arriving 
within one to two hours of the bite.7

This review outlines an improved 
approach to the early treatment of snake-
bite, based on best available evidence, with 
the aim of administering antivenom to 
envenomed patients as early as possible 
within three hours of the bite.8 The rarity 
of snakebite necessitates improved and 
readily available information to demystify 
it, as well as access to national treatment 
guidelines and urgent specialist advice 
from the poisons information centres at 
the time of the bite.1 

Australian venomous snakes
There are eight medically important types 
of venomous snakes in Australia: 
• brown snakes (Pseudonaja spp.;

Figure 2a)
• tiger snakes (Notechis spp.)
• rough-scaled snakes (Tropidechis

carinatus; Figure 2b)
• taipans (Oxyuranus spp.)
• red-bellied black snakes (Pseudechis

porphyriacus; Figure 2c)
• mulga snakes (Pseudechis australis)
• death adders (Acanthophis spp.;

Figure 2d)
• broad-headed snakes

(Hoplocephalus spp.).

Most of these are fast-moving, long, thin 
snakes (like most elapids worldwide) that 
will generally move away from people 
unless they are directly interfered with. 
Unfortunately, their common names, par-
ticularly ‘brown snakes’ and ‘black snakes’, 
do not always accurately represent their 
appearance. A brown-coloured snake could 
be a mulga snake (which is a black snake) 
or a tiger snake, and a black-coloured snake 
could be a brown snake or a tiger snake. 

Therefore, except for red-bellied black 
snakes, identification can be difficult. 
Death adders are unique in having a body 
form similar to that of vipers and being 
ambush predators, often remaining well 
camouflaged and only biting when some-
one treads on or near them (Figure 2d). 

The distribution of these snakes around 
Australia determines which antivenoms 
should be kept in different regions and 
hospitals (Table 1).

Figures 2a to d. (a, top left).  Eastern brown snake (Pseudonaja textilis). (b, top right). Rough-scaled 
snake (Tropidechis carinatus). (c, bottom left). Red-bellied black snake (Pseudechis porphyriacus). 
(d, bottom right). Death adder (Acanthophis australis).
Images courtesy of Stephen Mahony (a) and Justin Lantry (b to d). 

Figure 1. Number of snakebites by hour of the day, from 1096 patients presenting to hospital 
between 2006 and 2021.7 
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Clinical effects of snakebite
There are several different snake enven-
oming syndromes, determined by the toxin 
types in each snake venom (Table 2). The 
common important clinical syndromes 
that result from Australian elapid bites are 
venom-induced consumption coagulopa-
thy (VICC), neurotoxicity (descending 
paralysis), myotoxicity, thrombotic 
microangiopathy and acute kidney injury 
(AKI).9 Other effects include nonspecific 
systemic symptoms from most bites, 

anticoagulant coagulopathy (from black 
snake bites) and local effects. Each of the 
medically important snakes causes a char-
acteristic combination of these clinical 
syndromes (Table 1).

Venom-induced consumption 
coagulopathy
VICC is the most common important man-
ifestation of systemic snake envenoming in 
Australia, accounting for three-quarters 
of cases.9 VICC can occur after brown 

snake, tiger snake, rough-scaled snake and 
broad-headed snake envenoming and is 
most severe in cases of brown snake enven-
oming.10 It results from the activation of the 
clotting pathway by procoagulant toxins in 
the snake venom.11 In Australian elapids, 
these are prothrombin activators, which 
convert prothrombin to thrombin, and 
thence fibrinogen to fibrin. In addition, 
there is activation of factor V to Va and 
factor VIII to VIIIa. Overall, this mass 
activation results in the consumption of 

TABLE 1. ENVENOMING SYNDROMES AND GEOGRAPHICAL DISTRIBUTION FOR MEDICALLY IMPORTANT VENOMOUS SNAKES IN AUSTRALIA*

Snake types Clinical envenoming syndromes† Geographical location

Brown snake (Pseudonaja spp.)
Includes multiple species, such as the common brown snake 
(Pseudonaja textilis)

•	 Early collapse
•	 VICC
•	 Thrombotic microangiopathy 
•	 Acute kidney injury

•	 Australian mainland

Tiger snake (Notechis spp.) •	 Early collapse
•	 VICC
•	 Myotoxicity
•	 Neurotoxicity
•	 Thrombotic microangiopathy
•	 Acute kidney injury

•	 South-eastern Australia
•	 Southern Western Australia
•	 Tasmania

Rough-scaled snake (Tropidechis carinatus) •	 Early collapse
•	 VICC
•	 Myotoxicity
•	 Neurotoxicity
•	 Thrombotic microangiopathy
•	 Acute kidney injury

•	 East coast of Australia from 
northern New South Wales to 
southern Queensland

Red-bellied black snake (Pseudechis porphyriacus) and  
blue-bellied black snake‡ (Pseudechis guttatus)

•	 Anticoagulant coagulopathy
•	 Myotoxicity

•	 East coast of Australia

Broad-headed snakes (Hoplocephalus spp.)
Includes broad-headed, pale-headed and Stephen’s banded 
snakes

•	 Early collapse
•	 VICC
•	 Thrombotic microangiopathy
•	 Acute kidney injury

•	 Eastern Australia

Mulga snake (Pseudechis australis) and other black snakes, 
such as Collett’s snake (Pseudechis colletti)

•	 Anticoagulant coagulopathy
•	 Myotoxicity

•	 Australian mainland
•	 Not eastern seaboard

Taipan (Oxyuranus spp.)
Includes the coastal taipan (O. scutellatus) and inland taipan 
(O. microlepidotus)

•	 Early collapse
•	 VICC
•	 Neurotoxicity
•	 Myotoxicity
•	 Thrombotic microangiopathy
•	 Acute kidney injury

•	 Northern Australia
•	 Mainly far north Queensland

Death adder (Acanthophis spp.) •	 Neurotoxicity •	 Australian mainland
•	 Not Victoria

Abbreviation: VICC = venom-induced consumption coagulopathy.
* Adapted from Toxicology and toxinology. In: Therapeutic Guidelines. 3rd ed.1

† See Table 2 for definitions of clinical envenoming syndromes.
‡ Also called spotted black snake.
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factor V, factor VIII and fibrinogen, result-
ing in severe coagulopathy. 

In most cases of VICC, there is com-
plete consumption of fibrinogen, resulting 
in an undetectable fibrinogen concentra-
tion and an unrecordable INR (usually an 
INR greater than 10, but VICC is classified 
as complete if the INR is greater than 3) 
and a very high D-dimer level (greater 
than 100 g/L). VICC develops rapidly, and 
consumption of factors is usually complete 
within one hour after the bite (Figure 3). 
Less often, there is partial consumption 
or partial VICC, which can be more of a 
diagnostic challenge (Table 2).10 In this 
case, the fibrinogen concentration is low 
but measurable, and the INR will be abnor-
mal but less than 3 (Table 2). Occasionally, 
there is minimal consumption, such that 
the INR may be normal, with only a mild 
elevation in D-dimer level (above 2.5 g/L) 
and a decrease in fibrinogen concentration. 
Unfortunately, the severity of VICC does 
not appear to correlate well with other 
toxidromes, such as thrombotic micro
angiopathy, which can still occur with 
partial VICC.

Recovery from VICC generally occurs 
over 12 to 36 hours (as measured by the 
INR), mainly due to rapid recovery (via 
hepatic synthesis) of factors V and VIII 
(Figure 3a). The fibrinogen concentration 
takes longer to recover and may still be 
slightly abnormal or low normal when the 
INR has normalised (Figure 3). The recov-
ery of VICC does not appear to be influ-
enced by the time at which antivenom is 
administered.12

Myotoxicity
Myotoxicity, although less common with 
Australian snakebite, is nevertheless the 
major toxidrome in black snake envenom-
ing and an important part of tiger snake 
envenoming. It results from the action of 
phospholipase A2 myotoxins, which cause 
direct muscle injury that develops over a 
period of hours to days. Localised or gen-
eralised myalgia and muscle tenderness 
are the most common clinical effects. 

Elevated creatine kinase (CK) activity is 

the defining biomarker of myotoxicity, 
although its time course is delayed com-
pared with the actual muscle injury. Snake-
bite myotoxicity is defined as a CK activity 
level greater than 1000 U/L, but in severe 
cases this will rise to the 10,000s or 100,000s, 
and the condition is then better referred to 
as rhabdomyolysis (Figure 4a).13 AKI rarely 
occurs, even if the CK activity level is in the 
100,000s. In severe life-threatening cases, 
hypocalcaemia and hyperkalaemia are the 
most important complications. 

There is good evidence from one 
randomised controlled trial and several 
prospective observational studies that 
early antivenom administration will 

prevent myotoxicity in patients with red-
bellied black snake envenoming (if given 
within six hours of the bite) and mulga 
snake envenoming (within three hours of 
the bite).4,14 In addition, administration 
of antivenom before the appearance of the 
first abnormal CK activity level (above 
500 U/L) is associated with less severe 
myotoxicity.13 Although CK activity is the 
best clinical marker of myotoxicity, the 
median time to recording the first abnor-
mal CK activity level was found to be 
11 hours (and 34 hours to the peak level), 
meaning that antivenom treatment needs 
to be given before elevations in the CK 
activity level are seen.13 

TABLE 2. SNAKE ENVENOMING CLINICAL SYNDROMES*

Syndrome Definition

VICC Coagulopathy with abnormal INR and aPTT and low 
fibrinogen concentration or raised D-dimer level (>2.5 mg/L) 

Complete VICC Undetectable fibrinogen and/or INR >3

Partial VICC Low but detectable fibrinogen concentration and maximum 
INR <3 (rarely, normal INR and aPTT but low fibrinogen 
concentration or D-dimer level >2.5 mg/L)

Neurotoxicity Descending flaccid paralysis: ptosis, extraocular 
ophthalmoplegia, bulbar muscle paralysis, respiratory 
muscle paralysis, limb paralysis

Myotoxicity Creatine kinase activity level >1000 U/L with or without 
local or generalised myalgia

Thrombotic microangiopathy Anaemia with ≥1% schistocytes on peripheral blood film 
AND either thrombocytopenia <150 × 109/L or relative drop 
in platelets of more than 25% from baseline

Acute kidney injury Abnormal creatinine concentration or decreased GFR, 
graded according to the KDIGO criteria

Major haemorrhage Fatal bleeding, symptomatic bleeding in a critical organ 
(e.g. intracranial) or bleeding requiring a blood transfusion

Anticoagulant coagulopathy Elevated aPTT based on local laboratory range, without 
evidence of VICC

Collapse Any physical collapse in a standing person associated with 
a loss of consciousness OR a loss of consciousness in a 
recumbent patient within 24 hours of a snakebite

Nonspecific systemic 
symptoms

Nausea, vomiting, headache, abdominal pain and diarrhoea

Abbreviations: aPTT = activated partial thromboplastin time; GFR = glomerular filtration rate; KDIGO = Kidney Disease 
Improving Global Outcomes; VICC = venom-induced consumption coagulopathy.
* Adapted from Isbister GK, White J, Currie BJ, O’Leary MA, Brown SG; ASP Investigators. Clinical effects and treatment of 
envenoming by Hoplocephalus spp. snakes in Australia: Australian Snakebite Project (ASP-12). Toxicon 2011; 58: 634-640.
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Problematically, it is not uncommon 
for the CK activity to be elevated in non-
envenomed patients, typically in the first 
blood sample collected. This initial eleva-
tion in CK activity is too early for myotox-
icity and decreases over time, indicating 
that it is due to another cause, such as 
physical exertion (Figure 4b).13

Neurotoxicity
Neurotoxicity is an uncommon manifes-
tation of systemic envenoming from 

Australian snakebite and occurs mainly 
with death adder and taipan envenoming. 
In most cases, it is due to presynaptic phos-
pholipase A2 neurotoxin that causes 
irreversible injury. It always presents as a 
descending paralysis, proceeding from 
ptosis to involvement of the extraocular 
muscles, followed by bulbar, diaphragmatic 
and limb paralysis. In mild to moderate 
cases, there may only be ptosis and eye 
involvement. The important stage in its 
progression is bulbar paralysis, after which 

patients are unable to protect their airway 
and require intubation. Further paralysis 
involves respiratory muscles, and ventila-
tion is required to prevent respiratory 
depression. Administration of antivenom 
within three to four hours of the bite has 
been shown to prevent neurotoxicity, 
including the requirement for intubation.2,15 
Once generalised paralysis has developed, 
recovery may take days to weeks. 

Thrombotic microangiopathy and 
acute kidney injury
AKI occurs in 12% of cases of Australian 
snakebite with systemic envenoming and 
is almost always associated with throm-
botic microangiopathy.9 Thrombotic 
microangiopathy occurs in about 15% of 
Australian snake envenoming cases and 
only from snakes that cause VICC. It devel-
ops over the first 24 hours after the bite 
and is characterised by schistocytes 
(greater than 1%) and red cell fragments 
on the blood film, thrombocytopenia and 
AKI.16 Most cases involve only stage 1 or 
2 AKI, without oliguria or a requirement 
for renal replacement therapy. In more 
severe cases, there is stage 3 AKI requiring 
renal replacement therapy, moderate to 
severe thrombocytopenia and micro
angiopathic haemolytic anaemia. Patients 
with microangiopathic haemolytic anae-
mia will also have a high lactate dehydro-
genase level.

The association between VICC and 
thrombotic microangiopathy means that 
all patients with VICC require a blood 
film within 24 hours of the bite and serial 
creatinine measurements. Although 
antivenom is almost always administered 
to these patients based on their presenta-
tion, there is limited evidence to suggest 
that antivenom prevents thrombotic 
microangiopathy.17

Early hypotensive collapse
Early collapse after snakebite occurs in 
about 12% of snake envenoming cases in 
Australia, is associated with severe enven-
oming and can progress to cardiac arrest 
and death. It is the most common cause 

Figures 3a and b. Median values over time after the bite for 112 patients with complete  
venom-induced consumption coagulopathy.10  (a, top). INR. (b, bottom). Fibrinogen, factor V and 
factor VIII. Checkered area represents normal percentage range for factor V and factor VIII; blue 
shaded area represents reference range for fibrinogen.

Time since bite (hours)

Time since bite (hours)

a

b

IN
R

Fi
br

in
og

en
 (g

/L
) 

Pe
rc

en
ta

ge
 (%

)

120

0

5

10

15

24 36 48 60 72 84 96

12

Fibrinogen Factor V Factor VIII

0

0 0

50

100

4

2

6

8

6

10

24 36 48 60 72 84 96

Snake envenoming
  continued 

26   MedicineToday   ❙   JANUARY/FEBRUARY 2025, VOLUME 26, NUMBER 1-2
Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2025. https://medicinetoday.com.au/mt/2025/jan-feb



of death from snakebite in Australia.9 It 
only occurs from bites that cause VICC 
and is most common in brown snake 
envenoming.18 Early collapse occurs on 
average 20 minutes after the bite and 
within one hour in almost all cases. Col-
lapse most often occurs before presentation 
to hospital, and immediate administration 
of basic life support is likely to improve 
patient outcomes. 

Local effects
Significant local effects are less common 
with Australian snakebite than with bites 
from snakes in other countries. For some 
snakes, typically brown snakes, there may 
be little indication of a bite, with no visible 
mark or only scratches from the fangs. 
More significant redness and swelling can 
occur with bites from black snakes, tiger 
snakes and rough-scaled snakes (Figure 5a). 
Rarely, local necrosis may develop at the 
bite site hours to days after the bite; this is 
most common with red-bellied black 
snakes (Figure 5b).

Other effects
An unusual but uncommon effect, mainly 
reported with bites from black snakes and 
tiger snakes, is a loss of or change in the 
senses of taste and smell. Onset often 
occurs more than 24 hours after the bite 
and in many cases is not documented or 
realised by the patient while in hospital. 
Follow up of some patients suggests it can 
continue for weeks to months but resolves 
in most cases. The cause and the effec-
tiveness of antivenom for treating this 
effect remain unclear.

Clinical assessment of 
suspected snakebite 
History
A focused history, including the circum-
stances of the bite (suspected or not), whether 
the patient saw the snake and whether they 
felt or saw the snake biting them, is essential 
for the clinical assessment of snakebite. 
Although most patients presenting with 
suspected snakebite require observation 
and serial blood tests, a definite bite from 

Figures 4a and b. Serial creatine kinase activity over time after the bite. (a, top). In 73 patients with 
moderate to severe myotoxicity. (b, bottom). In 11 patients with suspected snakebite but no myotoxicity.11 

 
 
 
 
 
 
 
 
 
 
 
 
Figures 5a and b. 
Local effects from 
red-bellied black 
snake bites. 
(a, top). Swelling of 
the hand and 
forearm. (b, bottom).  
A haemorrhagic and 
necrotic lesion on the 
foot. 
Photos reproduced with 
patient consent from the 
Australian Snakebite Project.
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an observed snake makes interpretation 
of clinical symptoms and early blood test 
results much more definitive.

A history of events in the hour imme-
diately after the bite is essential for 
determining whether there is systemic 
envenoming. This includes any non
specific systemic symptoms – nausea, 
vomiting, headache, abdominal pain and 
diarrhoea – as well as a history of early 
collapse, as an important feature of severe 
envenoming.18 

Physical examination
The physical examination needs to 
include:
•	 checking the bite site for fang or 

scratch marks, erythema and swelling
•	 haematological assessment, which 

involves checking for bleeding or 

oozing at the bite site, at cannula sites, 
from any open lacerations and from 
the mouth

•	 neurological assessment, with cranial 
nerve examination for ptosis, 
ophthalmoplegia, bulbar weakness, 
limb weakness and respiratory 
muscle weakness

•	 assessment for localised or 
generalised myalgia or muscle 
tenderness, suggesting myotoxicity.
Local necrosis at the bite site is rare 

with Australian snakebite and will take 
hours to develop. However, in some cases 
there may be no obvious bite site or evi-
dence of a bite; this is particularly impor-
tant with brown snakes, because they have 
very short fangs. The draining lymph 
nodes are often painful in patients with 
systemic envenoming.

Serial examination for bulbar weakness 
is important for assessing the airway, and 
respiratory muscle weakness for assessing 
breathing and respiratory depression. 
Signs of neurotoxicity, particularly ptosis 
and bulbar weakness, may be difficult to 
assess in sleeping patients, so it is impor-
tant that patients are woken and properly 
assessed.

Laboratory investigations and early 
diagnostic tests
There are several key investigations for 
suspected or confirmed snakebite (Box). 
Initial laboratory tests may assist in the 
early diagnosis of systemic envenoming 
but should not delay the decision to treat 
and administer antivenom to patients with 
symptoms and signs of systemic enven-
oming.7 Whereas early testing aims to 
diagnose systemic envenoming, later test-
ing is used to assess recovery (e.g. coagu-
lopathy) or monitor for complications (e.g. 
AKI or thrombotic microangiopathy). 

All investigations for snakebite require 
a laboratory, and this is often the main 
reason for transferring patients to a hos-
pital with a laboratory for coagulation 
studies. Early diagnosis would be greatly 
improved if bedside tests were available 
to detect systemic envenoming. The 

20-minute whole blood clotting test has 
been used extensively in resource-poor 
regions but has a poor sensitivity to VICC.19 
Point-of-care INR and D-dimer tests have 
also been used in Australia but have been 
shown to be unreliable, with false-positive 
and false-negative results.20 The currently 
available point-of-care devices should 
not be used for snakebite. 

The snake venom detection kit (SVDK) 
is no longer recommended for the 
management of snakebite in Australia.1 
Results from the Australian Snakebite 
Project showed that, from 1060 uses, the 
SVDK was inappropriately used for 364 
non-envenomed patients (a false-positive 
rate of 36%) and resulted in nine non-
envenomed patients receiving antivenom. 
Among 597 envenomed patients, the 
SVDK result was incorrect, negative or 
inconclusive in a sixth of cases.9 Therefore, 
the SVDK added little to diagnosis, 
delayed decision-making and resulted 
in inappropriate treatment decisions in 
many cases. 

First aid 
First aid for snakebite includes the appli-
cation of a pressure bandage with immo-
bilisation (PBI) to any person with a 
suspected snakebite and basic life support 
for patients with early collapse. Immobi-
lisation includes both the limb and the 
patient, preferably on a stretcher. The 
bandage should be applied over the bite 
site, then continued to cover the entire 
limb, preferably using an elasticised band-
age at about the same pressure as for a 
sprained ankle.21 If patients present to 
hospital without a pressure bandage or 
immobilisation, a PBI should be applied 
to any patient presenting within four 
hours of the bite.

The pressure bandage can be removed 
once there is no evidence of envenoming, 
based on the absence of nonspecific sys-
temic symptoms and normal results of 
laboratory investigations.22 For patients 
with systemic envenoming, the bandage 
should be removed after the completion 
of antivenom administration. There are 

PATHOLOGY TESTS FOR SNAKEBITE

Coagulation studies

•	 INR

•	 Activated partial thromboplastin time

•	 Quantitative D-dimer level (>2.5 mg/L 
in first six hours is predictive of VICC)

•	 Fibrinogen concentration

Full blood count

•	 Must include an examination of  
the blood film if VICC is present  
(>1% schistocytes is diagnostic of 
microangiopathic haemolytic anaemia) 

•	 Raised white cell count in first six to  
12 hours is associated with systemic 
envenoming

Biochemistry

•	 Electrolytes

•	 Creatinine and urea (serial creatinine 
measurements for patients with VICC 
to diagnose and monitor thrombotic 
microangiopathy)

•	 Creatine kinase activity (serial 
measurements to test for myotoxicity)

•	 Lactate dehydrogenase (for 
microangiopathic haemolytic anaemia 
in patients with thrombotic 
microangiopathy)

Abbreviation: VICC = venom-induced consumption 
coagulopathy.
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rare cases of envenoming developing when 
the bandage is removed, but in these cases 
the bandage is usually acting as a venous 
or arterial tourniquet. Therefore, obser-
vation immediately after the removal of 
the bandage is essential for all patients. 
There are reports of adverse outcomes in 
patients with tight pressure bandages 
left in place for many hours, due to long 
hospital transfer times.23 It is therefore 
important that the tightness of the band-
age is assessed, and limb observations 
are taken.

Potentially more important than placing 
a PBI is providing basic life support to 
patients with early collapse after snakebite. 
Survival of patients with early collapse is 
associated with immediate resuscitation, 
compared with delayed or no life support.9 

Management of suspected 
snakebite
An improved approach to snake 
envenoming
As snake envenoming is rare, and the evi-
dence for treatment continues to improve, 
it is usually appropriate to discuss the 
treatment, particularly the decision to give 
early antivenom within three hours of the 
bite, with a clinical toxicologist on the 
Poison Information Hotline (13 11 26) or 
at a local or regional toxicology service, if 
available.

There are three key components 
required for the treatment and observation 
of patients with snake envenoming:
•	 availability of appropriate antivenom
•	 an onsite 24-hours/day laboratory 

that can perform coagulation studies 
(INR, activated partial 
thromboplastin time [aPTT] and 
quantitative D-dimer testing)

•	 critical care facilities where 
antivenom can be administered and 
anaphylaxis safely treated.
Occasionally in cases of severe enven-

oming with neurotoxicity and myotoxic-
ity, patients will need to be managed in 
an intensive care unit to allow mechanical 
ventilation and, in some cases, renal 
replacement therapy for AKI. 

As antivenom is effective in preventing 
neurotoxicity and myotoxicity when given 
within three hours of the bite for most 
snakes, early assessment and decision- 
making are crucial for effective treatment 
of snakebite (Figure 6).2-4 This means that 
clinical assessment and a decision as to 
whether antivenom should be adminis-
tered within three hours should precede 
laboratory testing. In patients with snake-
bite, early administration of antivenom 
should be considered if the patient has 
either of: 
•	 an early cardiovascular collapse  

(e.g. hypotension, cardiac arrest or 
seizure)

•	 nonspecific systemic symptoms  
(e.g. vomiting, headache or 
abdominal pain).
All patients with snakebite, definite or 

suspected, should be triaged as category 2 
(urgent, requiring assessment within 
10 minutes). This allows an early decision 
of whether to administer antivenom based 
on the history and clinical presentation. 
Simultaneously, blood samples should be 
collected and sent for urgent testing (Box). 
If these blood test results are abnormal, 
most often with abnormal coagulation 
studies, then antivenom should be admin-
istered. For patients with no clinical fea-
tures of envenoming (i.e. no headache, 
vomiting, abdominal pain or diarrhoea) 
and normal results of admission labora-
tory tests, the clinician should follow the 
suspected snakebite pathway (observation 
and repeat blood tests; Figure 6). 

Any patient who receives antivenom 
should be admitted for observation, with 
their level of care based on the severity of 
the initial envenoming (e.g. collapse with 
cardiac arrest) or the potential for compli-
cations (e.g. myotoxicity).  Most patients, 
who will only have VICC, can be observed 
in an emergency short-stay unit until the 
results of coagulation studies normalise. 
However, these patients need a blood film 
performed in the first 24 hours, and mon-
itoring of urine output and creatinine 
concentration. Ultimately, the main goal 
is to prevent trauma, particularly falls in 

patients with severe coagulopathy, and to 
exclude thrombotic microangiopathy.

Exclusion of envenoming
Most cases of suspected snakebite do not 
result in systemic envenoming and do not 
require antivenom. These patients will 
have no clinical features of envenoming 
or abnormalities in their admission lab-
oratory test results. After this initial 
assessment, they need to be observed for 
12 hours, with serial laboratory tests (INR, 
aPTT and CK activity) and neurological 
examinations for ptosis, extraocular mus-
cle weakness, bulbar palsy and respiratory 
paralysis. The pressure bandage can be 
removed in a critical care area after the 
initial assessment, and repeat blood tests 
should be performed one hour after band-
age removal (Figure 6). The patient can 
then be observed in a general clinical area 
and have blood samples collected for test-
ing at six and 12 hours after the bite.22

Data from the Australian Snakebite 
Project showed that all cases of severe 
envenoming were evident based on results 
of laboratory investigations by 12 hours 
after the bite, irrespective of when the 
bandage was applied or removed.22 If 
results of any of the laboratory investiga-
tions in this time are abnormal or if neu-
rotoxicity develops, then antivenom should 
be considered based on the time since the 
bite and the severity of the effects; this can 
be discussed with a clinical toxicologist. 
The exact timing of these blood tests may 
be modified slightly, such as delaying the 
12-hour post-bite tests to the following 
morning so that after-hours laboratory 
staff do not need to be called in. Often the 
tests required at one hour after bandage 
removal and six hours after the bite coin-
cide to within an hour, reducing the num-
ber of blood samples that need to be taken.

Antivenom treatment
Recommendations for antivenom 
administration
There have been major changes in the 
approach to and use and administration 
of antivenom in the past 10 years.1,9 
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Figure 6. Flowchart of the management of snakebite. 
Note: If antivenom is started, the pressure bandage should be removed once antivenom administration has been completed.
Therapeutic Guidelines Limited (www.tg.org.au) is an independent not-for-profit organisation dedicated to deriving guidelines for therapy from the latest world literature, interpreted and 
distilled by Australia’s most eminent and respected experts. Publised in eTG complete, August 2020. © Therapeutic Guidelines Limited. www.tg.org.au
Reproduced with permission from: Snake bite [published 2020 Aug; amended 2024 Dec]. In: Therapeutic Guidelines. Melbourne: Therapeutic Guidelines Limited; accessed 17 Jan 2025. https://www.tg.org.au. 

Patient with suspected snake bite

Does the patient have early clinical evidence of 
systemic envenoming?
•nonspecific systemic symptoms, especially headache
  and vomiting
•systemically unwell appearance
•early cardiovascular collapse (eg hypotension, cardiac

arrest, unconsciousness, seizures)
•ptosis or blurred vision

Observe in a critical care area
Seek advice from a clinical
toxicologist or poisons
information centre on the
use of antivenom

Is antivenom indicated?

Observe in a critical care area
Seek advice from a clinical
toxicologist or poisons
information centre on the
use of antivenom

Is antivenom indicated?

Transfer the patient and 
blood samples urgently to 
a hospital with antivenom, 
critical care facilities and a 
laboratory

Transfer the patient and 
blood samples to a hospital 
with a laboratory

Manage as for ‘No clinical 
evidence of systemic
envenoming’

Yes No

  What resources are available?

Discharge the patient in daylight hours if envenoming is resolving and the patient 
is clinically well

Provide the patient with information on recognising serum sickness, including a 
letter for their GP

Hospital with antivenom
and critical care facilities,

 but no laboratory

Hospital with no antivenom or
critical care facilities

Admit the patient for observation
Monitor for complications
Repeat blood tests at 6 hours and 12 hours after giving antivenom, then
every 24 hours until effects have resolved [NB1]
Seek advice from a clinical toxicologist or poisons information centre if concerned 

Prepare to manage anaphylaxis

Give appropriate antivenom(s)

Release pressure bandage after antivenom started

If the hospital does not have a laboratory, transfer the patient and blood samples to a hospital with a
laboratory

Discharge the patient in
daylight hours

No clinical evidence of systemic 
envenoming

Yes, clinical evidence of systemic 
envenoming

Yes No

No

No

No

Yes

Release pressure bandage

One hour later, repeat blood tests 
and neurological examination

Seek advice from a clinical toxicol-
ogist or poisons information centre 
on the use of antivenom if the 
patient has clinical or laboratory 
evidence of systemic envenoming

Is antivenom indicated?

Repeat blood tests and
neurological examination at
6 hours and 12 hours after the 
time of the suspected bite

Seek advice from a clinical
toxicologist or poisons information 
centre on the use of antivenom if 
the patient has clinical or
laboratory evidence of systemic 
envenoming

Is antivenom indicated?

Hospital with antivenom,
 critical care facilities

 and a laboratory 

Yes

Yes

Transfer the patient and blood 
samples urgently to a hospital with 
antivenom, critical care facilities 
and a laboratory

Observe in a critical care area

Assess blood test results within 1 
hour for evidence of systemic 
envenoming
Seek advice from a clinical
toxicologist or poisons information 
centre on the use of antivenom if 
the patient has:
• clinical or laboratory evidence of

systemic envenoming
• nonspecific systemic symptoms,

especially headache and
vomiting

• some abnormal blood test 
results

Is antivenom indicated?

Resuscitate if needed

Take blood samples

If presenting within 4 hours of the bite, apply a pressure bandage, and 
immobilise the limb and the patient

NB1: Coagulopathy may not begin to improve until about 12 hours after the snake bite. Persistent coagulopathy is not an indication for additional antivenom. Seek          advice if concerned. 

Summary of the acute management of suspected snake bite in Australia
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These changes include:
•	 using polyvalent antivenom – either 

the two monovalent antivenoms 
(brown snake and tiger snake) as a 
‘low-dose’ polyvalent antivenom, or 
the commercial polyvalent 
antivenom, which is a much higher 
volume dose

•	 reducing the dose of antivenom to 
one vial

•	 no redosing of antivenom
•	 not administering antivenom more 

than 12 hours after the bite.
The most important change in 

antivenom treatment is a focus on whether 
or not patients are envenomed, rather than 
attempting to determine the specific snake 
type that caused the bite. For patients in 
whom systemic envenoming is clinically 
apparent, or where there is laboratory evi-
dence of envenoming, antivenom should 
be administered. In most parts of Aus-
tralia, one vial of brown snake antivenom 
and one vial of tiger snake antivenom will 
cover all types of snakes, including brown 
snakes, tiger snakes, rough-scaled snakes, 
broad-headed snakes and red-bellied black 
snakes. This combination is a total of 
4000 U of antivenom. 

However, in a small proportion of cases, 
namely envenoming from death adders, 
taipans and mulga snakes, the combination 
of brown snake and tiger snake antivenom 
may be an insufficient volume to bind all 
the venom present, as these snakes deliver 
much larger amounts of venom. For 
confirmed systemic envenoming from 
these three snakes, or any circumstance in 
which one of these snakes is likely based 
on the clinical presentation and geogra-
phy, polyvalent antivenom is recom-
mended. Compared with the individual 
monovalent antivenoms for each of these 
three snakes, polyvalent antivenom is far 
more cost-effective, with no increased risk 
of antivenom reactions.24 There are several 
specific suspected envenoming situations 
in which polyvalent antivenom is 
recommended:
•	 suspected death adder envenoming 

with isolated neurotoxicity, which 

can occur in most parts of mainland 
Australia, except Victoria

•	 suspected taipan envenoming in 
patients with VICC, with or without 
neurotoxicity, in far northern Australia 

•	 suspected mulga snake, taipan or 
death adder bites in snake handlers 
anywhere in Australia

•	 suspected mulga snake bites based 
on location and nonspecific effects 
(e.g. nausea, vomiting, headache, 
abdominal pain or diarrhoea), with 
or without anticoagulant coagulopathy.
Evidence from the Australian Snakebite 

Project has shown that one vial of the appro-
priate (snake-specific) antivenom is suffi-
cient to bind all venom in patients with 
systemic envenoming from all major Aus-
tralian snakes.2,4,18,25,26 However, with the 
change to diagnosing systemic envenoming, 
rather than identifying the specific snake 
involved, and to ensure that the adminis-
tered antivenom covers all major snake 
types based on geography and clinical 
effects, the approach is now to administer 
either two vials of monovalent antivenom 
or a polyvalent antivenom. In addition, 
studies showed that there is no role for fur-
ther doses or redosing of antivenom, which 
was particularly prevalent in patients with 
VICC. Redosing was often based on abnor-
mal results of coagulation studies after 
administration of antivenom, as the abnor-
mal results were interpreted as a failure of 
the antivenom. However, an improved 
understanding of VICC and its recovery 
has shown that it takes 12 to 36 hours for 
results of coagulation studies to normalise, 
irrespective of antivenom administration.10 
The role of repeat coagulation studies is 
simply to determine when it is safe to dis-
charge the patient. 

Finally, delayed or late administration 
of antivenom is highly unlikely to be ben-
eficial or effective in systemic envenoming 
and exposes the patient to the risk of imme-
diate and delayed hypersensitivity reac-
tions. Current evidence is that antivenom 
needs to be administered within three 
hours for most snake types, and within six 
hours for red-bellied black snake 

envenoming, to prevent myotoxicity and 
neurotoxicity.2,4,14,26 Antivenom adminis-
tered between six and 12 hours after the 
bite is unlikely to be effective but should 
still be considered. Antivenom should not 
be administered more than 12 hours after 
a snakebite because there is little benefit 
and a risk of adverse reactions, including 
severe anaphylaxis.

Antivenom reactions
Reactions to antivenom are well recognised 
and include both early systemic hypersen-
sitivity reactions and delayed reactions, 
known as serum sickness.24,27 Mild to mod-
erate immediate reactions to antivenom, 
including rash or urticaria, flushing, itch-
iness and gastrointestinal effects, occur in 
20 to 25% of administrations of commercial 
antivenom in Australia. Severe anaphy-
laxis, almost always with hypotension, 
occurs in 3 to 5% of antivenom adminis-
trations.24 This underscores the need to 
administer antivenom in a critical care 
location and highlights the difficulties of 
balancing the benefits of early antivenom 
administration for patients with systemic 
envenoming against the risk of these 
potentially severe adverse effects. Of 
755 patients with snakebite recruited to 
the Australian Snakebite Project over 
10 years who were given antivenom, 49 
were not envenomed and, of these, one in 
five unnecessarily developed an allergic 
reaction.9 

Treatment of antivenom reactions 
includes the cessation of antivenom and 
the administration of intravenous fluids 
and adrenaline in cases of anaphylaxis. 
In most cases, antivenom administration 
can continue at a slower rate, with or 
without adrenaline. Either intramuscular 
administration of adrenaline or a diluted 
intravenous adrenaline infusion is appro-
priate and should be consistent with the 
treatment of any cause of anaphylaxis.28 

Serum sickness occurs in just over a 
third of patients who receive antivenom.27 
It occurs any time from five to 10 days after 
antivenom administration and is charac-
terised by an influenza-like illness, with 

Snake envenoming
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rash, myalgia, arthralgia, fever and gastro-
intestinal effects. Treatment is with oral 
prednisone, 25 to 50 mg daily, for seven 
days. There is no evidence that prophylactic 
corticosteroids will prevent serum sickness, 
and it is essential that patients are warned 
of the potential for its development. 

Ongoing management of 
envenomed patients
The ongoing management of patients 
with systemic snake envenoming depends 
on the type of snake and the toxidrome, 
clinical effects and complications that 
result. The most common important 
complications of snake envenoming are 
thrombotic microangiopathy and AKI, 
severe rhabdomyolysis, severe neuromus-
cular paralysis and major bleeding. Any 
patient with one or more of these com-
plications will need to be admitted to an 
intensive care unit or high dependency 
ward. In all such cases, there should be 
consultation with clinical toxicology staff 
or a poisons information centre and a 
haematology specialist, as well as a renal 
medicine specialist for patients with 
thrombotic microangiopathy. 

VICC
For patients with VICC, serial measure-
ments of INR, aPTT and fibrinogen 
concentrations should be done until the 
INR and aPTT are normal, usually 24 to 
48 hours after the bite. Blood sample 
collections at six, 12, 24 and 36 hours, and 
thence daily, would be sufficient. The 
fibrinogen concentration takes longer to 
return to the normal range and in itself 
is not a reason to prevent hospital dis-
charge. More importantly in patients with 
VICC, serial measurements of creatinine 
concentration should be performed and 
a blood film examined within 24 hours 
of the bite for schistocytes, red cell frag-
ments and platelet count. The percentage 
of schistocytes should be measured, with 
greater than 1% being indicative of 
thrombotic microangiopathy. A normal 
blood film, creatinine concentration and 
platelet count at 24 hours are highly 

suggestive that thrombotic microangiop-
athy will not occur, and the patient can 
be discharged.

Investigation for occult bleeding should 
be undertaken as clinically indicated, such 
as a cerebral CT scan for intracranial 
bleeding or imaging for intra-abdominal 
bleeding. In particular, older patients with 
a history of hypertension or antihyper-
tensive treatment may be at increased risk 
of an intracranial haemorrhage.29 Any 
patient with a history of significant trauma 
around the time of the bite should also be 
appropriately investigated for bleeding.

Thrombotic microangiopathy  
and AKI
The occurrence of thrombotic microan-
giopathy is the most common reason for 
an extended hospital stay and intensive 
care admission for patients with snakebite 
in Australia. It will become evident eight 
to 24 hours after the bite in patients with 
VICC. Ongoing treatment is dictated by 
the severity of the AKI. Although there 
may be moderate to severe thrombocyto-
penia and microangiopathic haemolytic 
anaemia, neither of these require treat-
ment with blood products or result in 
significant complications. 

AKI associated with snakebite should 
be managed similarly to AKI from other 
causes, with attention given to fluid status, 
serial measurement of creatinine concen-
tration and renal replacement therapy 
when indicated. In severe cases, the patient 
may have oliguria or anuria from the time 
of the bite and require two weeks to two 
months of renal replacement therapy. This 
is usually best done as continuous renal 
replacement therapy in intensive care, 
transitioning to inpatient and then out-
patient intermittent haemodialysis. 

There is no good evidence for using 
therapeutic plasma exchange in patients 
with snakebite-associated thrombotic 
microangiopathy, and it is resource intense 
and costly, using large volumes of blood 
donor plasma.17,30 In a large cohort of 
patients with snakebite-associated throm-
botic microangiopathy followed up for at 

least 90 days, there were no cases of 
end-stage renal failure. However, 13 of 
25 patients (52%) with stage 3 AKI requir-
ing dialysis developed stage 3 or higher 
chronic kidney disease, compared with 
only one of 29 patients (3%) with AKI not 
requiring dialysis.31

Major bleeding 
Major bleeding is rare in patients with 
Australian snakebite. It results from 
associated trauma near the time of the 
bite (e.g. early collapse) or from occult 
intracranial or abdominal bleeding while 
the patient is still coagulopathic. The use 
of blood products in patients with snake-
bite with active bleeding and coagulop-
athy is complicated by the risk of further 
consumption of factors if given too early. 
A randomised controlled trial of fresh 
frozen plasma (FFP) for snakebite coag-
ulopathy in Australia found that there 
was a rapid improvement in the INR (to 
less than 2) within six hours, but no 
decrease in length of stay.32 However, it 
was found that early administration of 
FFP (within eight hours of the bite) in a 
subgroup of patients did not result in 
correction of the coagulopathy, with evi-
dence of persistent consumption.32 This 
means that FFP should potentially be 
delayed until at least six hours after 
the  bite, unless there is immediately 
life-threatening active bleeding. FFP is 
the most appropriate factor replacement 
(rather than cryoprecipitate or multifactor 
replacement products) because it contains 
fibrinogen, factor V and factor VIII, and 
the correction of the latter two appears 
to be the most important.

Neuromuscular paralysis 
Occurrence of neuromuscular paralysis 
with either bulbar involvement (airway) or 
respiratory muscle involvement requires 
intubation and ventilation until the paral-
ysis has resolved. The duration of mechan-
ical ventilation will depend on the severity 
of the paralysis and how early antivenom 
was administered, but it may be required 
for two to three weeks, with associated risks 
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and requirements for prolonged ventilation. 
Patients with mild neurotoxicity, isolated 
ptosis or extraocular muscle involvement 
can be discharged once this is resolving 
and there is no risk to the airway, although 
they should be informed that the resolution 
may be slow.

Rhabdomyolysis 
Rhabdomyolysis develops 24 to 48 hours 
after the bite. In severe cases, it causes 
electrolyte abnormalities – hypocalcaemia 
and hyperkalaemia – requiring fluid and 
electrolyte treatment and sometimes dial-
ysis. Rhabdomyolysis is usually rapidly 
progressive, almost always occurs from 
tiger snake or occasionally rough-scaled 
snake bites and is one of the causes of 
death or severe morbidity with prolonged 
intensive care unit admission for patients 
with Australian snakebite.25,33

In contrast to severe rhabdomyolysis, 
most patients with myotoxicity will have 
an uncomplicated course and can be 
discharged once their CK activity is 
decreasing and they have normal renal 
function.1,13 In some cases, particularly 
with bites from red-bellied black snakes, 
there may be associated severe local and 
regional pain and swelling. This should 

be managed supportively, including teta-
nus prophylaxis as required, with little 
role for antibiotics.

Snake handlers
Snake handlers are an important group of 
patients with snakebite and make up about 
10% of snake envenoming cases in Aus-
tralia.34 True exotic snakebite (i.e. bites from 
non-Australian snakes) is exceedingly 
rare in Australia, but most bites of snake 
handlers are from snakes not naturally 
occurring in the same geographical loca-
tion as the handler. For example, about half 
of all bites from taipans and mulga snakes 
occur outside of these snakes’ normal dis-
tribution.2,4 Snake handlers are sometimes 
reluctant to receive antivenom, despite their 
risk of anaphylaxis being similar to that of 
the general population. What is more 
important is that snake handlers may 
develop hypersensitivity to the venom, and 
venom anaphylaxis is an important and 
life-threatening condition in this group.34 

Conclusion
In Australia, snakebite, and particularly 
snake envenoming, is a rare occurrence, 
but one that is likely to occur in patients 
presenting to rural and regional hospitals. 

The attending healthcare workers may 
have limited experience with snakebite 
and limited access to laboratory resources. 
These limitations can be compounded by 
the acuity of the injury, which may be 
high, requiring immediate resuscitation. 
Fortunately, in the past decade, clinical 
guidelines have improved, and immediate 
access to expert advice is now available 
via the national Poison Information Hot-
line (13 11 26). The focus of snakebite 
management has moved to early clinical 
assessment, so that a decision about 
antivenom administration can be made 
within three hours, before the results of 
laboratory tests are available. In addition, 
antivenom treatment is now based on 
identifying systemic envenoming rather 
than determining the type of snake 
responsible for the bite. �   MT
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