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Abstract

On the last night of disaster relief operations in Sumatra, Indonesia, a mass casualty event
occurred that involved deployed Australian Defence Force personnel. Symptoms of acute
urticaria, angioedema, wheeze and gastrointestinal upset were experienced to varying
degrees by 16% of the deployed element. The present report describes a presumed scom-
broid poisoning cluster and demonstrates the difficulties of operating in a deployed envi-
ronment, the confusion that might be associated with evolving non-kinetic mass casualties,
and provides a learning opportunity for an unusual mass casualty incident.
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Introduction

In November 2009, an Australian Defence Force medical
team assisted the earthquake recovery efforts in
Sumatra, Indonesia. This Health Support Element
(HSE) was drawn mainly from the First Health Support
Battalion, and was collocated with an engineering team
at a remote village called Sungai Gerringging. It was
tasked to provide primary health care to the local popu-
lation while a temporary clinic was constructed.

The HSE was of necessity ‘light’ in personnel, stores
and equipment, comprising primary health care, resus-
citation, and a two-bed medium dependency unit for
Australian Defence Force personnel. There was no
imaging or pathology capability, and no holding capac-
ity for civilian patients.

A mass casualty incident occurred on the last night of
operations in Sungai Gerringging, involving seven of

the 42 deployed personnel (16%). It occurred after
humanitarian aide operations had concluded and
medical supplies packed for return to Australia.

The present report demonstrates the difficulties of
operating in the deployed environment, the confusion
that might be associated with evolving non-kinetic mass
casualty incidents, and provides a learning opportunity
for an unusual mass casualty event.

Case description

Over a period of 40 min, seven casualties presented with
various signs and symptoms similar to a generalized
allergic reaction (Table 1). All seven cases were fit and
healthy soldiers between 20 and 35 years of age, without
prior medical history or allergies. All were fully vacci-
nated and taking doxycycline for malaria prophylaxis.
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Table 1. Patient presentations during this event

‘Mass allergy’: Acute scombroid poisoning

Time of
arrival

Patient
number

Symptoms and signs

Management

1 19.30 hours
tract symptoms

2 19.50 hours

dysphagia

3 19.50 hours

profuse watery diarrhoea

4 20.00 hours

5 20.00 hours

6 20.00 hours

Urticaria and erythema, headache

7 20.10 hours

Generalized urticaria, no respiratory or gastrointestinal

Truncal urticaria, oral angioedema, hoarseness and

Urticaria and erythema, abdominal cramping and

Urticaria and erythema, wheeze (no stridor)

Urticaria and erythema, dysphagia, abdominal pain

Abdominal pain, nausea, vomiting and diarrhoea

200 mcg adrenaline 1.m.1.
25 mg promethazine p.o.
150 mg ranitidine p.o.

200 mg hydrocortisone 1.v.1.
1000 mL 0.9% N/Saline i.v.
200 mcg adrenaline i.m.1.
25 mg promethazine p.o.
150 mg ranitidine p.o.

200 mg hydrocortisone 1.v.1.
1000 mL 0.9% N/Saline i.v.
(required 200 mcg adrenaline i.m.i. 4 h later)
200 mcg adrenaline 1.m.1.
25 mg promethazine p.o.
150 mg ranitidine p.o.

200 mg hydrocortisone 1.v.i.
2000 mL 0.9% N/Saline i.v.
200 mcg adrenaline i.m.1.
25 mg promethazine p.o.
150 mg ranitidine p.o.

4 mg dexamethasone 1.v.1.
1000 mL 0.9% N/Saline i.v.
1 mg nebulized adrenaline
(required 200 mcg adrenaline im.i. 6 h later)
200 mcg adrenaline i.m.1.
25 mg promethazine p.o.
150 mg ranitidine p.o.

200 mg hydrocortisone 1.v.1.
2000 ml 0.9% N/Saline 1.v.
200 mcg adrenaline i.m.i.
25 mg promethazine p.o.
150 mg ranitidine p.o.

4 mg dexamethasone 1.v.1.
1000 mL 0.9% N/Saline i.v.
200 mcg adrenaline 1.m.1.
25 mg promethazine p.o.
150 mg ranitidine p.o.

200 mg hydrocortisone 1.v.i.
1000 mL 0.9% N/Saline i.v.

1.m.i, intra-muscular injection; 1.v., intravenous; 1.v.1., intra-venous injection; p.o., per oral.

The presentations covered a broad spectrum of his-
taminergic signs and symptoms — urticaria, facial and
oropharyngeal oedema, hoarseness, wheeze and gas-
trointestinal upset (include crampy pain and watery
diarrhoea). None of these fit young soldiers displayed
significant hypotension or hypoxia.

Treatment for all patients included the use of intra-
muscular adrenaline (and nebulized for the patient with
marked respiratory signs), oral promethazine and ran-
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itidine, and 1.v. steroids. Those patients with significant
abdominal discomfort received titrated doses of mor-
phine for analgesia, and Case Seven also received 4 mg
1.v. ondansetron.

A generally rapid response was observed, with most
symptoms and signs resolving over 15-30 min. Cases
Two and Four required repeated doses of 200 mcg
intramuscular adrenaline four and 6 h after the initial
doses.
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Military and logistic aspects
of response

The arrival of the first casualty raised no alarms;
however, Patient 2 informed the staff that ‘some others’
were also unwell. The index of suspicion for a mass
casualty incident became high.

Concurrent clinical and administrative action was
instigated, involving: (i) establishing assessment, treat-
ment and holding areas within the treatment facility
(unpacking stores and predrawing medications); (i) an
area search to locate other casualties and account for all
deployed personnel; and (iii) early notification via the
chain of command to generate increased resources and
evacuation. Administrative and clinical personnel were
alerted to the potential for large numbers of acute or
critical casualties.

The initial six patients were treated one-on-one by
medical staff, whereas the search for a causative agent
was intense. All six had been playing with local children
on a wet, muddy field the day before, and infective
agents were considered. All six had moved that day into
a lightly damaged accommodation building, and poison-
ing was considered a possibility (and the building
evacuated). An ingested toxin was also considered;
however, a common causative agent was unable to be
identified at this time.

Whereas clinical management and causative investi-
gations were being conducted, casualty evacuation was
requested to the HMAS (Her Majesty’s Australian Ship)
Kanimbla which was at anchor offshore. Medical staff
aboard were listening to the radio communications, and
had conducted an internet search for possible causative
agents. The possibility of scombroid toxicity was com-
municated to the HSE, and further questioning revealed
that each patient had eaten three or more servings of the
locally contracted fresh meal, which included a white-
meat dish thought to be fish. (This dish was affection-
ately known as ‘ficken’ because of the inability to
distinguish the type of white meat it contained). It was
also found that about a dozen other personnel had mild
nausea and abdominal cramping; however, no one else
required treatment. A diagnosis of presumed scombroid
toxicity was made.

Operational constraints precluded safe evacuation,
and so the treatment area was converted into a holding
ward. Given the limited holding and monitoring capac-
ity of the HSE, a team of Navy doctors, nurses and
medical technicians were deployed to assist with casu-
alty management overnight. This team arrived around
3.5h after the first casualty and brought additional
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monitoring equipment and supplies of adrenaline and
steroids, which by that time were almost completely
exhausted.

The following morning, all seven patients were
evacuated to HMAS Kanimbla for further observation,
with several patients requiring additional antihistamine
and steroid therapy. All patients made a full recovery.

Discussion - scombroid toxicity

Scombroid poisoning is caused by the ingestion of his-
tamine and other biogenic amines in spoiled fish.** Ini-
tially thought to be related to ingestion of fish from the
Scombridae and Scomberesocidae families (tuna, mack-
erel, bonito), it has now been described in many other
non-scombroid fish (mahi-mahi, bluefish, sardines and
others). It has also been described after ingestion of
some cheeses (e.g. Swiss).® The fish is often described as
having a peppery or metallic flavour, although in this
incident it was well hidden by the Indonesian-style
preparation.! Sporadic single and multiple cases of
scombroid poisoning have been reported in the medical
literature throughout the world, including Australia.> !

The mechanism for the formation of these biogenic
amines 1s not certain. It is known that bacterial hista-
dine decarboxylase can act on endogenous histadine in
fish flesh to form histamine, and storage of caught fish
at <16°C can reduce this bacterial activity.'? Causative
organisms include Proteus sp., Clostridium sp., Escheri-
chia sp., Salmonella sp. and Shigella sp.”® Neither hista-
mine nor histadine decarboxylase activity is reduced by
freezing or cooking.>*!* The levels of histamine in con-
taminated fish corresponds to the severity of the syn-
drome, and although the concentrations of histamine
and other amines in the flesh might be variable, con-
sumption of larger amounts of scombrotoxic fish pro-
duces more symptoms.®** It appears that the histamine
in ingested spoiled fish is more toxic than equivalent
doses of ingested ‘pure’ histamine, possibly reflecting
the role of the other biogenic amines.”

Scombroid toxicity is generally mild and self-
limiting; however, life-threatening toxicity (including
death) has been described.’®'® The patients in this out-
break tended towards the more severe end of the spec-
trum, consistent with ingestion of large amounts of
biogenic amines.

Symptoms of scombroid generally occur within 1 h of
the ingestion, and commonly include erythema, pruri-
tus, urticaria, gingival burning, nausea, vomiting,
abdominal cramps, diarrhoea, headache, tachycardia
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and palpitations. More rarely patients can develop
angioedema, bronchospasm, dysphagia, transient
visual loss and hypotension.*'® Although it might be
misdiagnosed as anaphylaxis or fish allergy, a cluster
of cases (as in this instance) virtually rules out these
alternatives.

Discussion — military and
logistic aspects

The remote location of these events affected patient
management. The threshold for aggressive treatment
(including intramuscular adrenaline) was somewhat
lowered, demonstrated by the early use of adrenaline
as part of the treatment for Case one (urticaria). His
excellent response probably influenced the treatment
of the other cases, although those with more general-
ized allergic symptoms and signs would likely have
received adrenaline anyway. In this population of pre-
dominantly healthy, fit, young men, the risk-benefit
ratio is heavily skewed in favour of its use. Adrenaline
is an effective antidote, whatever the source of the
histamine!

The planned capacity of the HSE was exceeded by
this event. Stores of adrenaline and steroids were
rapidly depleted. Only two patient monitors were avail-
able, allocated to those patients with the most signifi-
cant symptoms and signs, whereas the rest were nursed
one-on-one under constant observation. The require-
ment to re-establish resuscitation bays and then expand
a two-bed medium-dependency unit into a seven-bed
high-dependency unit, followed by the loss of one of the
senior nurses to scombroid, severely tested the capabil-
ity of the deployed medical element. The positive
outcome for all patients was a credit to those involved in
their management.

The timing of the event further challenged the HSE
and chain of command. Most of the stores and equip-
ment had been packed, with two medical packs avail-
able for first aid. These packs alone were insufficient for
this event; however, the staff were able to rapidly regen-
erate a critical care capability and manage the crisis.

The management of mass casualty events in the
deployed environment involves concurrent clinical and
administrative activities. Casualty identification, regu-
lation and tracking, early reporting and constant high-
level communications are the key to successful patient
outcomes. The ability to rapidly regenerate capability
and reinforcement is one of the key benefits of serving
in the military on these types of operations. In this
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mstance, with 16% of the deployed force affected by
scombroid, managing the event was as important as
managing the patients. In combination with early,
aggressive clinical treatment, it contributed to the posi-
tive outcome for all concerned.

Conclusion

Scombroid poisoning is a cause of histaminergic signs
and symptoms following ingestion of contaminated
fish. A high index of suspicion needs to be maintained if
multiple casualties present with typical features, as it
can be life-threatening. Early and aggressive treatment
might be the key to positive outcomes, especially in an
isolated and remote environment.
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