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Snakebite management is largely driven by expert opinion and consensus. However, there are a few large retrospective studies and
randomised controlled trials that have improved the quality of medical guidance currently available. South African snakes are different in
venomous potential to snakes in other parts of the world, and it behoves the hospital provider and the average medical practitioner to know
the current best practice concepts concerning assessment, treatment and antivenom use. The recent South African Snakebite Symposium

meeting in July 2022 provided an update and national consensus from which this Hospital Care document is derived.
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Treatment strategies that apply to snake envenomation from the
Americas, Middle East, Asia and Australasia are inappropriate for
Africa, due to species and venom-action variance, or the significant
antivenom differences. The content of this article is part of a CME
series resulting from the multidisciplinary 2-day South African
Snakebite Symposium meeting and the many pre-meeting online
round-robin sessions.

Admittedly, the content is largely expert opinion based on
retrospective data, with little or no randomised or prospective
studies available (except for those on adrenaline pre-dosing) on
the treatment of snake envenomation in South Africa (SA).? The
document aims to provide the current best evidence and best practice
information for the hospital care phase from the general perspective.
The essential aspects are also available in the form of a flipchart
addressing in-hospital treatment.

Since the emergency unit is usually the first point of contact for
snakebite victims, all emergency unit staff should be familiar with the
principles of snakebite management. Antivenom should be available
in any hospital where snakebite victims are likely to present and be
managed.®

General management on presentation to the emergency unit is
provided in the hospital provider flipchart and a protocol document.*!

A detailed handover should be received from the emergency
medical service (EMS) or persons accompanying the patient. If
the snake is known, or if a photo is provided, this can aid further
management. However, if the snake is unknown (often the case
with legitimate bites), the syndromic approach to management is
advocated.”

Essential aspects of the history and physical examination include:
« How did the bite occur? (gives an indication to dry bite/scratch v.

an angry snake with a proper bite)

o Where on the body was the patient bitten?

« How long has it been since the snakebite?

o Is there an identification/description of the snake?

o What activity was performed at the time of the bite and what
treatment was given?

o Has the patient sustained a snakebite before, or received an
antivenom previously? (the more antivenom received previously,
the greater the chances of allergic reactions)

o When doing the clinical examination: fang marks - absence of
fang marks does not rule out snakebite; a double row of teeth
marks without distinct fang marks may suggest less venomous
species, while two distinct fang marks suggest a venomous snake.
A single row of teeth marks on the opposite side of fang marks
are sometimes seen and caused by the teeth in the lower jaw of a
venomous snake.

Signs and symptoms

Look for signs of progressive weakness: Ps: paralysis, ptosis,
paraesthesia, pupillary dilatation and Ss: sweating, salivation, slurred
speech, swallowing difficulties. Other features include ataxia and the
‘broken neck syndrome’ (decreased tone in the muscles of the neck
causing ‘slumping forward’ of the neck.

Painful progressive swelling: swelling, blisters, skin discoloration,

frank necrosis of skin.

Bleeding: may be delayed or initially from mucosa only.

There should be an active search for signs of respiratory distress

or shock.

General measures on patient arrival include:

(i)  lace the patient on cardiac and vital signs monitors.

(i) Administer supplemental oxygen via nasal prongs and/or
face mask should the oxygen saturation level be <94% on
room air. Bag-valve-mask ventilation may be needed for
patients with severe neurotoxic envenomation.
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(iii) Obtain good intravenous access

(iv) Prepare resuscitation equipment for airway, ventilation,
shock and anaphylaxis

(v) Simple analgesia should be provided (intravenous/oral
paracetamol). Opiates can complicate and exacerbate a
neurotoxic picture and non-steroidal agents worsen bleeding
risk/renal failure with cytotoxic or mixed-syndrome bites.

(vi) Tetanus toxoid 0.5 mL intramuscular injection is indicated.

(vii) Do not elevate limbs excessively - it increases the spread of
venom. Limbs should be kept at the level of the heart.

(viii) No antibiotics initially, but may be required later if tissue
necrosis occurs (after 72 hours).

(ix) No steroids or antihistamines recommended as prophylaxis,
although they may be used to treat an anaphylactic reaction
to the antivenom (as adjuncts to adrenaline).

(x) Appropriate laboratory blood tests include: full blood
count, urea, creatinine and electrolytes, clotting screen (or
thromboelastography/rotational thromboelastometry (TEG/
ROTEM)) and calcium, magnesium, phosphate. In cases
with suspected haemotoxic envenomation the 20-minute
whole blood clotting test is useful as a bedside test. In
cytotoxic bites, creatinine kinase is recommended.!®!

(xi) For those with neurotoxic envenomation and progressive
paralysis early intubation and mechanical ventilation is
recommended along with antivenom administration -
despite antivenom duration of ventilation can be up to
7 days. An algorithm for intubation and ventilation is
provided in Fig. 1.

When a snakebite victim presents to the emergency unit in a
stable condition and does not have indications for antivenom
administration, a minimum of a 12-hour period of observation is
recommended. A pitfall in snakebite management is not recognising
clinical decline timeously, leading to missed opportunities for
intubation, ventilation and antivenom administration.

Observation is an important part of snakebite management. It
should preferably be done in a high care or intensive care unit (ICU)
setting where monitoring is more intensive than a regular ward.
Recommended monitoring includes:

« continuous end-tidal CO, or pulse oximetry

« half-hourly respiratory rate, heart rate, blood pressure and level of
consciousness

« half-hourly peak flow measurements if neurotoxic bite a possibility

« hourly urine output

« hourlylongitudinal and circumferential measurements of a swollen
limb.

Loss of life or limb from snakebite is preventable by meticulous
observations.

The management of a patient with a snakebite from an undefined
snake is best accomplished using the syndromic approach. The
various syndromes are detailed below, along with the common
dangerous species that lead to the syndromes (see also Fig. 2).

Painful progressive swelling syndrome

« Swelling due to predominantly cytotoxic venom, starting at the bite
site and progressing up the limb,

o Immense pain with the affected area being warm and tense,

o Symptoms include: blistering, discoloration, subcutaneous
haemorrhage, necrosis.

o Complications include: pseudocompartment syndrome, nerve
and vessel entrapment, deep vein thrombosis, hypotension, and

hypovolaemic shock. True compartment syndrome is rare. Ultrasound
is an option to differentiate true from pseudocompartment
syndrome. !

o ‘Skip lesions’ are reported in Mozambique spitting cobra bites:
these are areas of necrosis with sparing of certain regions in
between. Debate exists to whether these are caused by irregular
lymphatic spread or simply multiple bites.

o Species responsible: puff adder, Gaboon adder, some of the dwarf
adder species, spitting cobras (Mozambique spitting cobra and
black spitting cobra), stiletto snakes, and night adders.

Progressive weakness syndrome

o Progressive weakness and paralysis is due to neurotoxic venoms.

o This syndrome can lead to complete paralysis, respiratory failure
and cardiac arrest.

o Symptoms include: muscle spasms, drooling, incontinence,
salivation, lacrimation, diaphoresis, dilated pupils, fasciculations,
dyspnoea, respiratory failure and death.

Species responsible: black mamba, green mamba, non-spitting cobras
(Cape cobra, snouted cobra and forest cobra), berg adder and desert
mountain adder.

Bleeding syndrome

o History may include need for the snake to be ‘pulled off” the bite
site with some difficulty due the back-fanged nature of these
snakes.

« Bleeding tendencies are caused by haemotoxic venom leading to a
venom-induced consumption coagulopathy (VICC) that develops
over time.

o Early symptoms are usually absent. This is followed by bleeding
at the bite-site, bruising and a prolonged 20-minute whole blood
clotting time — the whole blood clotting time may be abnormal as
early as half- to 1-hour post bite.

o This syndrome eventually leads to widespread internal bleeding.

« Symptoms (although delayed) include: bleeding at the bite site,
bleeding from drip sites, bleeding from mucous membranes and
epistaxis.

o Later complications include: haematuria, haemoptysis, melena,
cerebral haemorrhage, hypotension, and hypovolaemic shock (12
- 36 hours).

Species responsible: boomslang and vine snakes

Mixed painful progressive swelling

and bleeding syndrome

« Mix of complications from the painful progressive swelling as well
as bleeding syndromes

Species responsible: puff adder, Gaboon adder.

Mixed painful progressive swelling

and progressive weakness syndrome

o Mix of complications from the painful progressive swelling as
well as progressive weakness syndromes, although the weakness is
usually less severe.

Species responsible: rinkhals, snouted cobra, berg adder and forest
cobra

Indications for antivenom!¢
A balance should be struck between snake identification and the
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1. Recognise neurotoxicity as emergency

2. Prepare for airway control and ventilation

3. Supplement oxygen via nasal prongs and
non-rebreather mask for Sp0,<94%

4. If hypoventilation/apnoea, start BVM ventilation with 0,

Pre-intubation check (SOAP MEA)
1. Suction with yankauer catheter
2. Oxygen (Mask, NPO,, BVM ventilation)
3. Airway equipment
- Laryngoscopes with different size blades,
—  ET tube (2 sizes)
- Introducer and bougie (if available)
- Supraglottic airway device,
- Surgical airway equipment
- Stethoscope
- Strapping/fixing material ready to secure
endotrachaeal tube

4. Pharmacy
- Running IV line

- Emergency drugs (i.e. adrenaline, atropine)
- Draw up drugs and keep in sequence of administration

5. Monitoring equipment — Sp0,, BP, ECG, ETCO, - if available

6. Assign roles - Airway control (intubater),
assistant. drug administrator, nurse runner

Drugs:
Rapid sequence intubation medication
mg/kg Induction
1-2 Ketamine
0.1-03 Etomidate
mg/kg Neuromuscular blocker
1-2 Suxamethonium - AVOID
1-1.2 Rocuronium - only if needed

- Medication sedation, neuromuscular blocker on standby

Is the patient optimised?
1. Positioning (rolled up blanket under shoulders
works well, 'sniffing morning air' position,
C-spine protection should not be a major concern)
2. Difficult airway anticipated (examine patient
neck mobility, Mallampati score, teeth concerns,
cricothyroid area)
. Pre-oxygenation
Circulation/haemodynamics optimised
5. Consider nasogastric suction

> w

Intubation laryngoscopy 2 - 3 attempts
(consider different size blade or different
size ET tube) —> alternative airway
(LMA, LTA, iGel —p surgical airway

Post intubation

1. Check correct position of tube (misting,
ETCO2 rising sats, equal air entry/rising
chest bilateral) and note depth of tube

. Blow up cuff and checkpressure

. Secure tube

Oropharyngeal airway

Ensure correct vent settings

Recheck vital signs

. Ensure adequate sedation
(ketamine 1 - 2 mg/kg/hour)

NouswN

Basic ventilation settings

Baseline ventilator settings

Mode SIMV

Tidal volume 7 mL/kg

PIP 12-14cmH20

PEEP 5

:E 1:2

Rate 12-16 bpm (adults),
20 - 25 bpm (paediatrics),
25 bpm (neonates)

Notes

- In patients without comorbidities, a basic
ventilation setup should be adequate
for neurotoxic envenomation.

- Neurotoxicity may mimic brain death
be careful to not make this diagnosis prematurely.

- Prolonged ventilation is often required especially
in the absence of antivenom administration.
Several cases have been recorded of patients
requiring ventilation for more than a week.

Fig. 1. Emergency airway and ventilation support for neurotoxic bites.

syndromic approach. If the snake is positively identified as one of
the 10 snakes covered by polyvalent antivenom, or a boomslang
is suspected, then antivenom should strongly be considered. If
the snake is not positively identified, then the following serves as
indications for antivenom using the syndromic approach (Fig. 3).
All patients with systemic signs and symptoms or severe spreading
local tissue damage should receive antivenom (Fig. 3):
« any signs of neurotoxicity (Ps and Ss)
o positively identified puff adder, Gaboon adder, Mozambique
spitting cobra or rinkhals bites AND evidence of severe progressive
cytotoxicity.

Unidentified snakebites and evidence of severe progressive

cytotoxicity envenomation, i.e.:

« swelling of whole hand or foot within 1 hour

« swelling to the knee or elbow in <6 hours (or two joints above bite
site in 6 hours)

o swelling of the whole limb in <12 hours

« swelling progression >7 - 15 cm per hour

o discoloration of the skin/necrosis at the bite site

« a threatened airway due to swelling

o evidence of complications, e.g. pseudo or actual compartment
syndrome — must get antivenom before surgery
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Mixed

PPS/PW Syndrome

Neurotoxic Venom

PPS Syndrome

Cytotoxic & Cytotoxic Venom

PW Syndrome B Syndrome

Neurotoxic Venom Haemotoxic Venom

Puff adders, Gaboon vipers,
Rinkhals, berg adder, spitting cobra (Mozambique,
desert mountain adder, black-necked, black, zebra) e ;';:2::'6 Boomslang,
garter snakes, shield-nose Stiletto snakes, night adders, =i Ca%e forest) : Vine Snake
snake horned adders
IV fluids IV fluids IV fluids IV fluids
?UPPDNW Analgesia * Elevate limb Protect airway by mask or Blood or Blood companent
eatment Protect airway Analgesia * ventilation therapy #
- h
. : # Heparin, anti-fibrinolytic
Analgesia: Paracetamol.
= by o e . are of no value and may be
NOT Aspirin or non-steroidal an# Y | dangerous
| l l I
. Metallic taste;
Dr;:us;:ﬁs Severe pain, Profuse swealing; e Mgﬁuf?“: e
Severe Vomiting Sweling > Sem/hous B o Severe headaches;
envenomation Vertiao Swelling 1o el or knee by Excessive salivation; Dizziness:
e vaniga 6 hours. Swelling of whole Shortness of breath; Fainting;
anticipa Mild P::: limb in 12 hours. Bleeding Difficuity swallowing; Braears
Seniapnoas abnormalities Ptasis; NB: 20min clot test
e Fasciculation

ANTIVENOM ADMINISTRATION

Insert IV ling (not same limh)

Pretreatment: Predose of Adrenaline 0,25mg (quarter ampoule) subcutaneous on either thigh, abdominal wall or forearm

Doctor to administer antivenom
Mo test dose required

Antivenom may ~
be needed to .
i Puff adder. spitting cobras, -
treat life over Rinkhals b adder Al species Boom slang
— L L
I I ! :  m—
Polyvalent
Polyvalent Monovalent
- Add antivenom vials in 200mis saline Atropine 1V push 1 ampaoule/min
AntivenomType | -  Tobe infused over 30 minutes Neostigmine Cobras OR
-  Example: if 8 vials are used, remove 80mis (10mls / vial) only diluted 50/50 in isotonic fuid
e outof the saline bag and add 8 vials of antivenom infused over 15-30 minutes
Puff Adder:
50ml - 100ml
Starting dose of Rinkhals: bm:‘:bl-rﬂ’m"ﬂ Black mamba, snouted Boom slang,
ran a:
Antivenom IV Som 100mi+ 80m - 200ml 20ml
Gabon adder:
200ml L
Monitor neurological symptoms If the blood remain
Additional Monitor pmgrasaion of swelling hourly. closely. If there is no in-coagulable & hours after
Antive If swelling conti 2 additional ampoules of AV until improvement after 30 minutes, the first antivenom dose,
—_— swelling stops administer an additional 4 repeat dosage, until blood
vials. Repeat as necessary coagulability is restored

_

Patient should be monitored for signs

Look for urticaria, itchiness, bronchospasm and monitor BP every 3 minutes for hypommion wl‘lh emlinuoun 02 saturation monitoring.

(Adapted for the South African Snakebite Symposium 2022)

(Snakebite Management: South African Consensus Guideline — SASS 2022)
(Swaziand Antivenom Foundation 2018)

IS0 ED 00107 V1 Nov 2019 NETCARE

(Blaylock, 2005) and see also Muller et sal SAMJ 2012 — use of
atropine and neostigmine

SASS® 2022

Fig. 2. Syndromic algorithm updated for South African Snakebite Symposium (SASS) 2022: appropriate use of antivenom. (PPS = painful progressive

swelling; PW = progressive weakness; B = bleeding; IV =

intravenous; BP = blood pressure.)
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If the need for antivenom is confirmed, prepare the patient with a pre-dose adrenaline 0.25 mg
(quarter ampoule) subcutaneous on either thigh, abdominal wall or forearm. We advise to
administer antivenom as an 200 mL infusion without test-dosing over a period of 30 minutes
and without the use of steroids or antihistamines. A physician should be present during
administration. Steroids or antihistamines mayform part of treatment if anaphylaxis occurs,
but should not be given routinely prior to antivenom administration.

Indications for antivenom:

« All patients with systemic signs and symptoms or severe spreading local tissue damage should

receive antivenom.
« Signs of neurotoxicity.

« Positively identified puff adder, Gaboon adder, Mozambique spitting cobra or rinkhals bites
AND evidence of severe progressive cytotoxicity.

« Unidentified snakebites and evidence of severe progressive cytotoxicity envenomation, i.e.:
- swelling of whole hand or foot within 1 hour
- swelling to the knee or elbow in <6 hours (or two joints above bite site in 6 hours)

- swelling of the whole limb in <12 hours
- swelling progression >5 cm per hour

- discoloration of the skin/necrosis at the bite site

- a threatened airway due to swelling

- evidence of complication, e.g. compartment syndrome — must get AV before surgery
- thrombocytopaenia or raised INR/abnormal TEG/ROTEM
- positively identified boomslang bite - do not wait for onset of VICC.

Fig. 3. Antivenom indications and clinical markers. (INR = international normalised ratio; TEG/

ROTEM = thromboelastography/rotational thromboelastometry; VICC = venom-induced consumption

coagulopathy.)

« thrombocytopaenia, or raised international
normalised ratio (INR)/ abnormal TEG/
ROTEM, or drop in haemoglobin!®*!1!

o positively identified boomslang bite — do
not wait for onset of VICC.

The South African Vaccine Producers (SAVP)

have produced two types of antivenom

using equine serum: polyvalent antivenom

(PAV) and monovalent antivenom (MAV).

The polyvalent antivenom covers 10 snakes

and can be easily remembered by the adage

1,2,3,4:(012]

1. Rinkhals

2. Adders: puff adder and Gaboon adder

3. Mambas: black mamba; green mamba;
Jameson’s mamba

4. Cobras: Cape cobra; snouted cobra;
Mozambique spitting cobra; forest cobra

A separate MAV is available and is specific
for boomslang bites.©1%1213]

Antivenom
administration

The practice of testing for equine protein
sensitivity is no longer considered useful.
Such testing is unreliable and unnecessarily
delays antivenom therapy.

Preparation

(i) Monitors should be placed and
resuscitation equipment should be ready.

(i) All drugs should be ready for the
treatment of anaphylaxis and 0.5 mL of a
1:1 000 solution of adrenalin (0.3 mL of
1:1 000 solution in children) should be

drawn up to be available for immediate
intramuscular administration in case of
severe anaphylaxis.

Premedication with 0.25 mg adrenaline
subcutaneously (or intramuscular injection
[IMI]) for the prevention of anaphylaxis is
the only evidence-based prophylaxis against
reactions available,®*1l although a recent
local article suggests it may be less effective on
local snakes." Steroids and antihistamines
have no prophylactic role.[®*!>1¢]

Corticosteroids have been shown to be
ineffective and possibly harmful in the
prevention of anaphylaxis in snakebite
treatment. They also diminish the effect
of subcutaneous adrenaline. Similarly,
antihistamines are ineffective in the
prevention of anaphylaxis from equine
antivenom administration,
complicate the clinical picture (ptosis v.
sedation from antihistamine) in neurotoxic
snakebites.[651516]

Patients with previous
exposure, and atopic individuals, such as
those with asthma and eczema, are at higher
risk for the development of acute venom-
induced anaphylaxis, and should be closely
monitored.®”  Finally, avoid adrenaline
premedication in patients with a history of
ischaemic heart disease, previous stroke,
hypertension and tachyarrhythmias.!"

and may

antivenom

Administration

The dose of antivenom varies for the
different snakes. A safe approach, when
unsure, is to administer 10 vials of PAV
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or one vial of MAV. It may be repeated in
increments of two vials PAV (20 mL) or one
vial MAV (10 mL) over 10 minutes every
subsequent 2 hours, as necessitated by the
presence of continued signs and symptoms
of envenomation. This may be necessary in
the case of multiple bites or bites from large
snakes.

(i) The suggested initial dose for patients
presenting with a painful progressive
swelling syndrome is 6 - 8 vials.

(ii) The suggested initial dose for patients
presenting with a progressive weakness
syndrome is 8 - 12 vials.

(iii) In the rare event that the identified
snake is a Gaboon adder, 20 vials of
PAV is recommended.

(iv) For patients presenting with a
bleeding syndrome, 1 vial of MAV is
recommended as the starting dose

Technical aspects of
administration:
Dilute the contents of 10 vials of PAV in
normal saline to a total volume of 200 mL.
Administer the antivenom intravenously
over 30 - 60 minutes at a rate of 200 -400 mL/
hour (i.e. 200 mL in 30 minutes).
Monovalent antivenom can be
administered as push-dose direct injection in
alarge-bore intravenous line or administered
as an infusion diluted in 50 mL saline over
15 minutes (Fig. 2).

Tourniquet removal
In some cases, patients present with
a tourniquet in place (commercial or
improvised). If the bite is considered a
‘progressive weakness’ or predominantly
neurotoxic bite, the following should
be done: after 10 minutes of antivenom
administration, the tourniquet/splint/
bandages may be removed. This should be
done very slowly to prevent a sudden venom
rush into the body. Venom and metabolic
toxin rush with potentially fatal respiratory
failure may be averted by gradual, cautious
removal of field-applied tourniquets with
concomitant antivenom administration.!”
In the case of a tourniquet, apply a blood
pressure cuff proximally. Inflate to 10 mmHg
above the level of the patient’s systolic blood
pressure. Remove the tourniquet. Slowly
release the blood pressure cuff by 5 mmHg
every 2 minutes. If the patient’s condition
worsens, re-inflate the blood pressure cuff
and wait for a further 10 minutes before
continuing with the procedure. Be aware
of the risk for compartment syndrome and
reperfusion injury to the kidneys in this
context.!"”]



Management of anaphylaxis
Should any signs of anaphylaxis develop, e.g. bronchospasm,
dyspnoea, hypotension and/or urticaria, immediately discontinue the
antivenom. Treat anaphylaxis as per the national resuscitation council
guidelines with adrenaline (0.5 mg 1:1 000 IMI), volume resuscitation
and salbutamol/ipratropium bromide nebulisations, corticosteroids
(200 mg intravenous (IVI) or IMI), promethazine (25 mg IMI/IVI)
or ranitidine (50 mg IMI/IVI). As soon as the patient is stabilised,
continue the antivenom infusion at a slower rate (i.e. 100 - 200 mL/
hour). This is usually possible after 20 - 60 minutes of treatment.
Should the anaphylaxis reappear, antivenom should be permanently
discontinued.

Serum sickness can occur 1 - 4 weeks post antivenom with a
nephritis-like syndrome that responds well to oral steroids in most
cases.?!

Additional therapies

For non-spitting cobras

Neostigmine: in the case of a mild presentation of progressive
weakness, where antivenom is contraindicated or not available, or
where the response to an adequate dose of antivenom is not achieved,
consider the administration 0.6 mg of glycopyrrolate IV, followed
by 2.5 mg of neostigmine IV every 30 minutes up to a maximum of
10 mg neostigmine (four doses) over 24 hours.

Berg adder bites

Patients usually present with anosmia and a neurotoxic progressive
weakness syndrome. PAV should not be administered for confirmed
Berg adder bites, since Berg adder venom is not neutralised by the
current antivenom. Such patients should receive supportive care in a
high care/ICU setting. Monitor for hyponatremia, which may present
as seizures. This should be treated with hypertonic saline (5 mL/kg
of 3% hypertonic saline or 100 mL of sodium bicarbonate solution)
over 15 minutes.[*'")

Gaboon adder bites

These are known to have a mixed toxicity, including cytotoxic,
cardiotoxic, neurotoxic and haemotoxic effects. Cardiotoxic effects
include electrocardiogram (ECG) changes such as prolonged QT
intervals, inverted T waves, and supraventricular tachycardias that may
persist for days after the initial envenomation. Supportive treatment is
indicated. Severe brady-arrythmias may require the use of a temporary
pacemaker to ensure adequate cardiac output and to prevent cardiac
arrest. Gaboon adder venom has a thrombin-like enzyme that quickly
depletes serum fibrin levels, thus rendering the blood uncoagulable. In
addition, the venom has haemorrhagic activity as it causes widespread
damage to the microvasculature. Of note, the lungs and gastrointestinal
tract are extremely sensitive to this.

Puff adder bites

Puff adder venom causes painful progressive swelling. In severe
envenomation, it may have significant haematological effects. This
may necessitate the administration of blood products, including
whole blood, packed red cells, platelets, cryoprecipitate, and fresh
frozen plasma. Monitoring with TEG/ROTEM or INR is advised in
these bites.

Boomslang and vine snake bites

A TEG may be done when antivenom is ineffective for boomslang
bites or for bleeding syndromes from snakes not covered by the SA
MAV. TEG is also useful to identify coagulopathy in a suspected
boomslang bite before the patient becomes symptomatic, to aid

in the decision to give antivenom. It may also assist in evaluating
the effectiveness of antivenom, and guide adding further doses.
081 Tt will guide the use of plasma products, cryoprecipitate and
platelet concentrations. Heparin and antifibrinolytic agents (such as
tranexamic acid) should not be given.

Snake identification

Snake identification should be carried out by an expert herpetologist.
Snake-identification charts provided by herpetologists are useful
and should be available in all emergency centres to enable patients
to try and indicate the snake type soon after arrival, if conscious.!"
However, snake identification by patients has been studied in SA,
and is notoriously unreliable.”” In SA, these identification charts are
freely available from the African Snakebite Institute (https://www.
africansnakebiteinstitute.com/) and African Reptiles and Venom
(https://africanreptiles-venom.co.za/), among others. Locally relevant
posters are recommended.

Differential diagnosis

The differential diagnosis is broad, and includes other neurotoxic bites
and stings (spider and scorpion), intoxications, herbal medication
toxicity and poisoning from other sources. Guillain-Barré syndrome,
tetanus or even botulism may mimic neurotoxic bites.?!! Cellulitis
and necrotising fasciitis may mimic cytotoxic bites or complicate
them. Cytotoxic spider bites may be confused with the minor
cytotoxic adders.*

Conclusion

Most deaths related to snakebites and the associated serious sequelae
are largely preventable, provided that there is rapid treatment (safe
and effective antivenom and supportive care) available locally, and
that the healthcare providers are suitably trained in the management
of snakebite envenoming, which is the purpose of this article.
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