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Editorial p723

ustralian snake envenoming is rare but potentially
life-threatening and challenging to manage.?
Issues to be considered include the natural history
of clinical envenoming, appropriate investigation and
exclusion of envenoming in suspected snakebite cases,
choice and dosing of antivenom, and ancillary treatments.’

Most snakebites do not result in clinical envenoming!?*
because insufficient venom is injected (ie, a dry bite) or
because the snake is non-venomous. Clinical envenoming
may include local effects, systemic symptoms and major
toxin syndromes — venom-induced consumption coagu-
lopathy (VICC), neurotoxicity and myotoxicity (Box 1).%'°
Local effects are uncommon in Australian snakebite and
are minimal for bites by brown snakes, which cause most
major cases of systemic envenoming in Australia.>!! How-
ever, some local pain, swelling and bruising may
occur.>1>13 1 ess commonly, prominent regional swelling is
observed after bites by snakes that cause myotoxicity,
including black and tiger snakes.?*>12

VICC occurs in most patients who require antivenom and
is usually present on arrival (86% of cases in one study), but
may become evident later, within 6 hours of the bite."!*
VICC is complete or severe in most cases, but partial VICC
occurs in some cases where there is only partial consumption
of the clotting factors (Box 1). Neurotoxicity and myotoxicity
are uncommon and evolve over hours, making the timing of
decisions to use antivenom problematic.>>® Thrombotic
microangiopathy is a more recently recognised condition
that is always associated with VICC and is characterised by
thrombocytopenia, microangiopathic haemolytic anaemia
(with fragmented red blood cells) and acute renal impair-
ment.” Anticoagulant “coagulopathy”, characterised by an
elevated activated partial thromboplastin time (aPTT), occurs
with black snake envenoming but is not associated with
clinically important coagulopathy or bleeding,>** Non-spe-
cific systemic symptoms (Box 1) may be an early and useful
indication of systemic envenoming that requires antivenom.

Clinical assessment of patients with snakebite includes
details of the bite and symptoms or signs occurring in the
first hour. A clinically important feature of severe enven-
oming is early collapse, most common with brown snake
envenoming (Box 2)." Examination focuses on:

Bite site: fang marks, bruising or local necrosis; draining
lymph nodes may be painful and support a diagnosis of
systemic envenoming

Neurological: cranial nerves (ptosis, ophthalmoplegia,
bulbar weakness), imb weakness and respiratory muscle
weakness
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Snakebite is a potential medical emergency and must
receive high-priority assessment and treatment, even in
patients who initially appear well.

Patients should be treated in hospitals with onsite
laboratory facilities, appropriate antivenom stocks and a
clinician capable of treating complications such as
anaphylaxis.

All patients with suspected snakebite should be admitted
to a suitable clinical unit, such as an emergency short-stay
unit, for at least 12 hours after the bite. Serial blood testing
(activated partial thromboplastin time, international
normalised ratio and creatine kinase level) and
neurological examinations should be done for all patients.

Most snakebites will not result in significant envenoming
and do not require antivenom.

Antivenom should be administered as soon as there is
evidence of envenoming. Evidence of systemic
envenoming includes venom-induced consumption
coagulopathy, sudden collapse, myotoxicity,
neurotoxicity, thrombotic microangiopathy and renal
impairment.

Venomous snake groups each cause a characteristic
clinical syndrome, which can be used in combination with
local geographical distribution information to determine
the probable snake involved and appropriate antivenom
to use. The Snake Venom Detection Kit may assist in
regions where the range of possible snakes is too broad
to allow the use of monovalent antivenoms.

When the snake identification remains unclear, two
monovalent antivenoms (eg, brown snake and tiger
snake antivenom) that cover possible snakes, or a
polyvalent antivenom, can be used.

One vial of the relevant antivenom is sufficient to bind all
circulating venom. However, recovery may be delayed as
many clinical and laboratory effects of venom are not
immediately reversible.

For expert advice on envenoming, contact the National
Poisons Information Centre on 13 11 26.

Haematological: evidence of abnormal coagulation
(bleeding from bite site, cannula site, oral cavity or occult
sites, including gastrointestinal, urinary and intracranial
sites). %!

Box 2 provides a summary of major clinical effects of the
clinically important groups of Australian snakes.*

Investigations for diagnosis and treatment of snake enven-
oming (as well as excluding envenoming in suspected
snakebites) include coagulation studies, a full blood count
and biochemical tests.
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1 Characteristics of clinical syndromes from snakebite in
Australia>°
Sudden collapse
Collapse or syncope occurring within an hour of the bite
Collapse is associated with hypotension and loss of
consciousness
Spontaneous recovery usually occurs within minutes
Minority of patients (about 5%) have a cardiac arrest or seizure

Venom-induced consumption coagulopathy (VICC)
Activation of the clotting pathway by prothrombin activator toxins
and consumption of clotting factors (fibrinogen, factor V and factor
VIII) lead to a consumptive coagulopathy

INR is high or unrecordable and aPTT is prolonged

Fibrinogen level is low or undetectable and D-dimer level is very
high
Complete or severe VICC is defined as:

Undetectable fibrinogen level, INR >3.0 (most often
unrecordable), abnormal aPTT (outside the laboratory’s reference
interval), and very high D-dimer level (100-1000 x assay cut-off)

Partial VICC (less severe changes) is defined as:
Low but detectable fibrinogen level (<1.5g/L) and INR < 3.0

Neurotoxicity

A descending flaccid paralysis that classically first involves the eye
muscles (ptosis, diplopia and blurred vision), followed by bulbar
muscles, respiratory muscle paralysis and limb paralysis

Myotoxicity
Local or generalised myalgia and/or muscle tenderness

CK level is usually normal (within the laboratory’s reference
interval) on admission and rapidly rises over 24—48 hours (peak
ranges from 1000 U/L in mild cases to >100 000 U/L in severe
cases)

Potassium level may also be elevated (> 5.0 mmol/L) in severe
cases, and renal impairment may develop

Anticoagulant coagulopathy
Provides a good marker of envenoming by all black snakes, including
mulga snakes, but is not clinically important

aPTT is moderately abnormal (1.5-2.5 x laboratory’s reference
interval), with or without mild elevation of INR (>1.3)

D-dimer and fibrinogen levels are generally normal (D-dimer
<1.0mg/L and fibrinogen >15g/L [or >2.0g/L in some
laboratories])

Thrombotic microangiopathy

Presence of fragmented red blood cells on blood film
(microangiopathic haemolytic anaemia), thrombocytopenia and a
rising creatinine level (>120 mmol/L), which may lead to acute renal
failure requiring dialysis

Systemic symptoms

Non-specific systemic symptoms include nausea, vomiting,
abdominal pain, diarrhoea, diaphoresis and headache

INR = international normalised ratio. aPTT = activated partial
thromboplastin time. CK = creatine kinase. *

Coagulation studies

Laboratory measurement of the international normalised
ratio (INR) and aPTT is imperative. Measurement of
fibrinogen and D-dimer levels may help with diagnosis of
VICC (eg, to differentiate between VICC and anticoagu-
lant effect) but is not essential. The D-dimer level is
usually elevated by 100-1000 times the assay cut-off in
VICC, and modest increases, in the absence of other
indications of envenoming, must be interpreted with
caution. Point-of-care devices for measuring INR or D-
dimer have been found to give false negative results in
VICC and should not be used.'® Results of whole blood
clotting tests are also frequently misleading in snake-
bite,’ and glass tubes required for this test are not
available in Australia.
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Full blood count and blood film

Thrombocytopenia and red cell fragmentation on a blood
film indicate a diagnosis of thrombotic microangiopathy.”
A fall in the platelet count is usually evident within 24
hours of the bite.” A non-specific leukocytosis and lym-
phopenia can occur with systemic envenoming,? and the
absence of these in death adder envenoming may assist in
excluding systemic envenoming.®

Biochemical tests

Serial measurements of electrolyte, urea and creatinine
levels may assist in assessing renal function.? An elevated
creatine kinase (CK) level is a clinically important indica-
tor of myotoxicity but, compared with clinical muscle
injury, lags by up to 24 hours® An elevated lactate
dehydrogenase level may assist in diagnosis of throm-
botic microangiopathy.”

Snake Venom Detection Kit

The Snake Venom Detection Kit (SVDK; CSL Ltd) is
designed to assist in determining the appropriate
antivenom to use in envenomed patients.” Its results must
not be used to either diagnose or exclude envenoming.'’
However, even for envenomed patients, the SVDK has
shown high rates of inaccuracy. This includes misdiagnosis
of brown snake envenoming in one in 10 cases of tiger
snake envenoming;? an incorrect result in 14% of bites of
snake handlers where an expert identification was avail-
able;?! and false negatives when no venom is detected in
around 25% of envenomed patients.'* The SVDK may
assist in antivenom selection once a diagnosis of enven-
oming has been made on clinical or laboratory grounds.
However, due to its potential for inaccuracy, the result
must only be used in light of the clinical syndrome and
knowledge of local snake geographical distributions
(except for snakes that are captive outside their distribu-
tion). Clinical and laboratory features will often indicate
which snake group is involved!? and, in turn, the appro-
priate antivenom, without the need for an SVDK.

To ensure test procedures are properly followed, the
SVDK should be used by laboratory staff wherever possi-
ble. The best specimen is a bite-site swab.”* Urine can be
used if a bite-site specimen is not available, but timing of
the urine collection is crucial (eg, the first collection of
urine, produced before envenoming, may be negative).%%
Bite-site swabs can be taken on admission and kept for
later testing if envenoming develops.?

A pressure bandage with immobilisation (PBI) is recom-
mended first aid for suspected or definite snakebite.?> The
bandage needs to be broad (15cm) and preferably elasti-
cised, rather than the previously recommended crepe
bandage.? The bandage is applied first over the bite and
then to cover the whole limb at a pressure similar to that
used for a sprained ankle.>*** Immobilisation is essential;
the limb and whole patient must remain immobilised from
the time of the bite.”® The use of a PBI more than 4 hours
after the bite is unlikely to be effective.2?



2 Summary of effects of clinically important venomous Australian snakes, based on definite cases of systemic envenoming
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4-6,8,11-13,15,16

Systemic Thrombotic

Snake Coagulopathy Neurotoxicity* Myotoxicity symptoms' microangiopathy® Cardiovascular effects! Antivenom
Brown snake VICCH Rare and mild — <50% 10% Collapse (33%), cardiac arrest (5%) Brown snake
Tiger snake group

Tiger snake VICCH Uncommon Uncommon Common 5% Rare Tiger snake

Rough-scaled snake vicct Uncommon  Uncommon Common < 5% Rare Tiger snake
Hoplocephalus spp? VICCH — — <50% < 5% Rare Tiger or

brown snake

Black snake group

Mulga snake Anticoagulant — Common Common — — Black snake®

Red-bellied black snake Anticoagulant — Common Common — — Tiger snake
Death adder = Common = Common = — Death adder?
Taipan VICCH Common Rare Common 5% Uncommon Taipan®
Sea snakes = Uncommon Common Common = = Sea snake**
VICC = venom-induced consumption coagulopathy. — = does not occur. * Neurotoxicity was more common in the era before antivenom and has been further reduced by the early use of

antivenom. 1 Percentages indicate proportion of cases in which the effect occurs. $ Partial VICC occurs in 20%—-30% of cases for all snakes that cause VICC, except taipan envenoming,
where it occurs in almost 50% of cases. ¢ The Hoplocephalus genus includes Stephens’ banded snake (Hoplocephalus stephensii), the broad-headed snake (Hoplocephalus

bungaroides) and the pale-headed snake (Hoplocephalus bitorquatus). 9 Polyvalent antivenom can be substituted for these large-volume monovalent antivenoms with no increase in
risk or cost. ** Polyvalent or tiger snake antivenom cannot be used for sea snake envenoming.

The PBI can be removed when the initial clinical and
laboratory assessment shows no evidence of envenoming
and the patient is in a facility where antivenom is available
(Box 3).117 For patients with envenoming, the PBI can be
removed after administration of antivenom. As there are
reports of cases where envenoming appears to be delayed
by early application of a PBI but becomes evident soon
after its removal,?® careful observation of the patient in the
hour after PBI removal is essential.

Diagnostic process

Most patients present with a report of a definite or sus-
pected snakebite, but it is often unclear whether a patient
is envenomed and what type of snake is involved.*?® Less
commonly, patients present after a collapse or seizure but
with no report of a snakebite, and are found to have a
coagulopathy.

Investigation and treatment should follow a logical
process to ensure envenoming is correctly diagnosed and
the correct antivenom is used:

1. Establish the presence of envenoming on arrival
> Patients with no clinical or laboratory evidence of
envenoming on arrival can be observed for 12 hours,
with appropriate repeat laboratory testing (INR,
aPTT, CK) and neurological examination to exclude
envenoming!
2. In patients with envenoming, determine which snake
or group of snakes is most likely involved
3. Administer an appropriate antivenom (monovalent,
combination of monovalent antivenoms, or polyvalent)
that covers the likely snake(s)
4. Admit the patient for observation or adjunctive treat-
ment (eg, mechanical ventilation) if required.

This process is summarised in Box 3. All patients pre-
senting with a suspected snakebite require an initial full set
of investigations (INR, aPTT, full blood count, biochemis-
try, CK level)."! Some investigations traditionally done for

*

snakebite (ie, D-dimer, fibrinogen and lactate dehydroge-
nase levels) are not always available, and are not essential
when managing uncomplicated cases.’

Exclusion of envenoming

Most patients will have no clinical or laboratory features of
envenoming when first assessed. Once this initial assess-
ment is complete, these patients can have their PBI (if
present) removed in a critical care area. If no clinical
features of envenoming occur within an hour of PBI
removal, patients should be moved to a general clinical
area and observed.'” In one large prospective study, all
cases of severe envenoming were evident by 12 hours after
the bite, irrespective of the timing of PBI application or
removal.! In addition to a neurological examination look-
ing for ptosis or bulbar, respiratory or distal paralysis,
laboratory tests of INR, aPTT and CK level should be
undertaken 1 hour after removal of the PBI, 6 hours after
the bite and 12 hours after the bite."

Evidence of envenoming exists if neurotoxicity develops
or the INR, aPTT or CK level becomes abnormal, and
antivenom treatment should be considered based on the
timing, severity and specific abnormality. Investigations
conducted 1 hour after removal of the PBI may coincide
approximately with those required 6 hours after the bite; in
this instance, only one set of blood tests are required. If
results of 6-hour laboratory investigations are normal, 12-
hour investigations can be delayed a few hours if necessary
to avoid recall of overnight laboratory staff.!”

For the rare circumstances in which a PBI is left on for
more than 6 hours, a final set of blood tests and a
neurological examination should be done 6 hours after
removal of the PBI.

Indications for antivenom

Accumulating data suggest that antivenom might prevent
certain envenoming syndromes if used early,>'>%” but may
have little, if any, effect once major envenoming syn-
dromes are established. However, there is no high-level
evidence to guide us in this regard. In the absence of
evidence from properly conducted trials, clinicians have to
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balance the risks of giving antivenom (anaphy-
laxis and serum sickness) against the potential e
benefit of giving it early without waiting for Therapeutlc .
confirmation of envenoming. Any early evi- Guidelines Summary management of snake bite
dence of envenoming, such as non-specific sys-
temic symptoms or mild coagulopathy, may be
an indication for antivenom. Discussion with a

linical toxicologist be b ficial in th If presenting to a health care facility that does not have critical care and on-site pathology facilities
clinical toxicologist may be beneficial mn ese with antivenom, maintain basic life support, apply PBIl and arrange urgent transfer.
circumstances. Absolute and relative indica- 7
tions for antivenom are listed in Box 4.

3 Flowchart for the management of snakebite*

| History of snake bite |

| Observe in a critical care area. Life-threatening envenoming [NB1]?

Determination of appropriate antivenom Yes No
Determination of the snake (or snake group) v y
involved and therefore the appropriate 1. Resuscitate 1. Take bloods [NB2]

. b dminist d . . 2. Give antivenom immediately 2. Swab bite site, but don't test
antivenom to be administered requires: (before transfer if possible);

Local knowledge of snakes found where the monovalent antivenom based l

on clinical effects and

- X P
geography OR consider Laboratory or clinical evidence of envenoming?

patient was bitten

Observation of the specific clinical syndrome polyvalent antivenom Y|es ’\1
. L. 5 o
characterised by the clinical and laboratory fea- 3 Release PBI after antivenom '
tures at presentation or subsequently (Box 2). l | Relonse PBI
In some cases, an expert may be available for 1. Take bloods [NB2] 2. Do neurological
snake identification, or the person bitten may examination and repeat
- . bloods [NB3] 1 hour after
be a snake handler who can identify the snake. removing PBl and 6 and
Snake identification should only be performed 1. Give antivenom; monovalent 12 hours after bite
. . antivenom based on
by experts such as pr(;fessmnal herpetologists geography, clinical effects v
and museum curators.” Snake handlers may be and VDK Laboratory or clinical
. . . . 2. Be prepared for anaphylaxis v evidence of
bitten by snakes outside Of their geographlcal 3. Release PBI after antivenom = envenoming develops?
distribution. Some professional snake handlers 7 I
may be able to Pl’OVide accurate identification of 1. Repeat bloods at 6, 12 and 24 hours [NB4] to check No
the snakes in their possession, which should be for fecl_ove_fy of COiQU‘ipjthy and development of |
21 complications such as kidney impairment
used rather than the SVDK.*" If the snake type 2. Further treatment of neurotoxicity, myotoxicity or Discharge in
remains unclear based on location and clinical thrombotic microangiopathy may require intensive daylight hours
. . . d clinical toxicol dvi
syndrome, the SVDK may assist in regions core and ciniea foxieology advice
where the range of possible snakes is too broad )
to allow the use of one or two monovalent | Discharge in daylight hours with advice on serum sickness [NB5]
antivenoms. If there is any doubt about the Footnotes
snake involved, it may be safer to administer NB1: 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).

NB2: Blood tests: coagulation screen (INR or PT, APTT, D-dimer, fibrinogen); full blood count and blood film; EUC,

polyvalent antivenom or two monovalent
antivenoms according to species endemic to the

region. CK, LDH, liver biochemistry
In most partS of southern and central-east- NB3: Serial blood tests in non-envenomed patients: INR (or PT), APTT, CK.
ern AUStraha, one vial each of brown snake NB4: Serial blood tests in envenomed patients: INR (or PT), APTT, CK, full blood count, EUC.
and tiger snake antivenom will cover the clini- NB5: Any patient who has received antivenom should receive advice at the time of discharge about the possibility of
cally important snakes in the local area, based symptoms of serum sickness occurring 4 to 14 days later.
on the clinical envenoming syndrome.n’u APTT = activated partial thromboplastin time; CK = creatine kinase; EUC = electrolytes, urea and creatinine;
. . INR = international normalised ratio; LDH = lactate dehydrogenase; PBI = pressure bandage with immobilisation;
These two monovalent antivenoms comprise a PT = prothrombin time; VDK = venom detection kit
much smaller total volume of antivenom (5—
10 mL) compared with polyvalent antivenom Therapeutic Guidelines Limited (www.tg.org.au ) is an independent not-for-profit organisation dedicated to deriving
27 guidelines for therapy from the latest world literature, interpreted and distilled by Australia’s most eminent and
(45_50 mL) and cost much less. In some respected experts. Published in eTG complete, July 2012. ©Therapeutic Guidelines Ltd. www.tg.org.au

cases, the largerTVOhlme Po.lyvalenF antwepom * Reproduced with permission from Toxicology and Wilderness Expert Group. Summary management of snake bite
may be appropnate, but it is associated with a (Figure 17.3) [revised 2012 June]. In: eTG complete [internet]. Melbourne: Therapeutic Guidelines Limited, Jul2013. &

higher risk of anaphylaxis.* Black snake,

death adder and taipan antivenoms are also

larger volume (>10mL) than tiger and brown
: 2

snake antivenoms.™ As these snakes account Absolute indications Relative indications

4 Absolute and relative indications for antivenom

for a small number of severe envenoming

. T Reported sudden collapse, seizure or Systemic symptoms (vomiting, headache,
cases in most parts of Australia, it is preferable S abdominal pain, diarrhoea)
to stock and use polyvalent antivenom for Abnormal international normalised ratio Leukocytosis
treating envenoming by these three snakes (reference interval, 0.9-1.3) Abnormal activated partial thromboplastin
rather than keeping three rarely used monova- Any evidence of paralysis, with ptosis and/ time (outside laboratory’s reference interval)
lent antivenomes. or ophthalmoplegia being the earliest signs Creatine kinase level > 1000 U/L
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5 Management of immediate reactions to antivenom#*

1 Stop antivenom infusion.

Many reactions will resolve with this step, and the infusion can then be restarted at a

slower rate.

2 Lie patient flat, commence high-flow oxygen, support airway and ventilation if
required.

3 For hypotension, give rapid infusion of 1L normal saline (20 mL/kg in children).
Severe antivenom reactions with hypotension will have reduced venous return;
supine posture and fluid resuscitation are essential.

4 For hypotension, hypoxaemia, wheeze or upper airway obstruction, give
intramuscular adrenaline (0.01mg/kg to a maximum of 0.5mg).

Alternatively, those experienced with intravenous infusions of adrenaline may go

straight to Step 5.

5 Consider a cautious intravenous infusion of adrenaline — avoid blood pressure
surges.

Patients with envenoming may be severely coagulopathic, and high blood pressure

may cause or worsen intracerebral haemorrhage. Some patients can have

exaggerated, hypertensive responses to intramuscular bolus adrenaline, especially

to second doses.

If there is no response to Steps 1-4, consider starting a cautious and closely
monitored intravenous infusion of adrenaline, which can be reduced as soon as
blood pressure starts to recover, preventing blood pressure surges.

Use 1Tmg in 100 mL by infusion pump: start at 0.5 mL/kg/h and titrate according to

response; monitor blood pressure every 3—5 min (using the arm opposite to the

infusion). Be aware that as the reaction resolves, adrenaline requirements will fall, the

blood pressure will rise and the infusion rate will need to be rapidly reduced.3°
For persistent hypotension, repeat normal saline bolus.
For bronchospasm, consider nebulised salbutamol.

o N O

For upper airway obstruction, consider nebulised adrenaline.
9 Seek further advice from a National Poisons Information Centre consultant.

* A modification of standard anaphylaxis guidelines®' is recommended because of the risk of
coagulopathy.

Antivenom treatment

One vial of relevant snake monovalent antivenom is
required to treat both children and adults for all snake
types.l” The use of more than one vial or repeat doses of
antivenom is no longer recommended,*®812131516 hased on
in-vitro and clinical evidence from the Australian Snakebite
Project (ASP). Recovery of most clinical syndromes of snake
envenoming takes time because of their irreversibility or
slow reversibility (eg, synthesis of new clotting factors
required for VICC to resolve).”® Further doses of antivenom
have not been found to speed this recovery.?®

Some guidelines or previous studies have suggested more
than one vial of antivenom should be used for some snakes
or in some situations.'%?** However, in over 15 ASP
studies to date, there is no evidence to support such recom-
mendations.>®#11121516 The ASP studies have found no
evidence to suggest there is active venom present after
administration of one vial of antivenom.>®®#11121516 No
difference in time course, severity of effects or recovery has
been shown to correlate positively with total antivenom
dose.®?® Moreover, one vial of antivenom is designed to
provide sufficient antivenom to completely neutralise the
total maximum venom load from one snake, which is
extremely unlikely to be injected in any snakebite.2? Thus,
the case for more antivenom is not supported by evidence
and has no biologically plausible basis for benefit, but can be
predicted to increase adverse effects.!42!

Antivenom must be given in a critical care area, and staff
must be prepared to treat anaphylaxis. It is advisable to use a
small-bore cannula (18-20 G in adults) for antivenom infu-

Clinical focus

sion and to have a second, large-bore cannula (16-14 G in
adults) inserted ready for emergency resuscitation (Box 5).
Antivenom is given diluted in 100-250mL of isotonic saline
(smaller dilutions should be used for children) over 15-30
minutes.?? Premedication with adrenaline, antihistamines
and corticosteroids is no longer recommended in Australia.
The rate of antivenom administration does not appear to be
associated with increased reactions.*” Systemic hypersensi-
tivity reactions are the most important adverse effects from
antivenom administration and occur in 20%-25% of
patients.'#?! Severe anaphylaxis with hypotension occurs in
3%-5% of patients receiving antivenom in Australia.*! Pre-
vious exposure to antivenom is not an important risk factor.
Reactions appear to be more common with larger-volume
antivenoms.' Serum sickness occurs in about a third of
patients given antivenom and is characterised by influenza-
like symptoms, fever, myalgia, arthralgia and rash develop-
ing 4-14 days after administration of antivenom. Serum
sickness can be treated with prednisolone (25 mg daily for
5-7 days).>*

Ongoing management of patients with envenoming

Patients who are given antivenom must be admitted for
repeat laboratory testing and observation to determine
when envenoming has resolved and to identify complica-
tions. Measurement of INR, aPTT, creatinine level and CK
level (for myotoxic snakes) and a full blood count should
be done 6 and 12 hours after administration of antivenom,
and then once to twice daily until there is sustained
improvement.'’

The median time to recovery to an INR <2.0 in VICC is
about 15 hours, and the INR will normalise 24-36 hours
after the bite, after which most patients can be dis-
charged.” Appropriate investigation for occult bleeding,
such as a cerebral computed tomography scan, should be
undertaken if clinically indicated. Thrombotic microangio-
pathy should be excluded in all patients with VICC by
observing no change in creatinine level and platelet count
over the first 24 hours.” Patients with uncomplicated myo-
toxicity and mild neurotoxicity can be discharged once the
clinical features are resolving.!”

The role of clotting factor replacement in treating VICC
remains contentious. A recent randomised controlled trial
of fresh frozen plasma (FFP) versus no additional treat-
ment within 4 hours of administration of antivenom for
VICC found that FFP results in more rapid restoration of
clotting function in most patients, but with no decrease in
time to discharge.® Early FFP (< 6-8 hours after the bite)
was less likely to be effective, with evidence of ongoing
factor consumption.® Larger studies are required to con-
firm the safety and effectiveness of FFP, particularly when
given early. In the meantime, it is reasonable to administer
FFP after giving antivenom to patients who have active
bleeding and an imminent threat to their life. FFP is the
best factor replacement (rather than cryoprecipitate or
Prothrombinex-VF [CSL Bioplasmal) because patients are
deficient in fibrinogen, factor V and factor VIIL

Treatment of complications

Complications of snake envenoming are rare and generally
occur in patients presenting late with severe neuromuscu-
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lar paralysis, rhabdomyolysis or thrombotic microangio-
pathy with acute renal failure.*'® Such patients will
require admission to a tertiary hospital with high-depend-
ency or intensive care support. Major bleeding may require
clotting factor replacement, such as FFE, and supportive
care. Thrombotic microangiopathy may require haemodi-
alysis, but there is no evidence to support the use of
plasmapheresis.” Consultation with a haematologist and
renal physician is recommended. Significant rhabdomyo-
lysis with acute renal failure is rare but should be treated
with generous fluid therapy and close monitoring for
electrolyte imbalances (eg, hyperkalaemia). Severe neu-
romuscular paralysis may require intubation and mechani-
cal ventilation for days or weeks.>® Some patients may
report altered taste or smell after snake envenoming,
which may persist for many weeks but usually resolves.?

Snake handlers

Bites of snake handlers comprise 10% of snakebites in
Australia, and implicated snakes include several uncom-
mon snakes kept in captivity that rarely cause bites in the
wild.?! Snake handlers are often reluctant to receive
antivenom because of a belief that they are at greater risk
of systemic hypersensitivity reactions to antivenom, but
there is little evidence to suggest this is true. However, they
may develop hypersensitivity reactions to venom, which
must be considered in the differential diagnosis.*

Facilities required for hospital admission and
indications for retrieval

Uncomplicated snakebite can be managed in a hospital with
basic laboratory facilities, appropriate antivenom stocks, a
critical care area in which to monitor for and treat anaphy-
laxis, and a clinician capable of treating complications,
including anaphylaxis. Primary retrieval or early interhospi-
tal transfer to large centres is not routinely required. How-
ever, patients with a suspected snakebite or definite
envenoming should be transferred immediately to a hospital
with a laboratory that can do a formal INR test, unless it can
be done locally with the result available within 2 hours.

Patients with definite systemic envenoming can be
admitted to any hospital with close nursing observation,
critical care resources and after-hours medical support
after antivenom administration — an emergency depart-
ment observation or short-stay unit is ideal in larger
hospitals. Admission to an intensive care unit is only
necessary for patients with major complications, includ-
ing those with neurotoxic paralysis, thrombotic
microangiopathy or severe myotoxicity requiring
mechanical ventilation.

Expert advice to support these guidelines is available at
any time through the National Poisons Information Centre
on 13 11 26.
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