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Abstract

Objective: Venomous invasive ants
are rapidly dispersing throughout
oceanic islands. Medics unfamiliar with
envenomation or venom-induced ana-
phylaxis may be unprepared for the
range of possible reactions and
corresponding treatments. We detail
the suboptimal treatment of a patient
suffering anaphylaxis from an ant sting
on a remote island and describe what
treatment should have been provided.
Methods: The patient experienced
stings on his feet from an ant later
identified as tropical fire ant, Sol-
enopsis geminata. Clinical examina-
tion revealed throat swelling without
obstruction of the airway or pharynx.
Results: The patient was provided
the following suboptimal treatment:
intravenously-administered antihista-
mine and saline perfusion. Injected epi-
nephrine should be the standard first
line of treatment for anaphylaxis, even
when not all symptoms are present.
Conclusion: A rise in invasive hyme-
nopteran stings on oceanic islands is
inevitable, and proactively improv-
ing public awareness and medical
training could save lives.

Key words: anaphylaxis, fire ant,
hymenoptera, invasive species, Sol-
enopsis geminata.

Introduction
The rising spread of invasive stinging
insects throughout oceanic islands1 is
increasing the risk for local people
who have no prior knowledge of shar-
ing their environment with such biota.
Likewise, medics who are not familiar
with envenomation or venom-induced
anaphylaxis may be unprepared for
the range of possible reactions and
corresponding treatments.
Aculeate hymenoptera are species

of ant, bee and wasp with a defensive
sting containing venom that can cause
allergic reactions in people, including
death.2 There are only a few species
of medical concern that cause severe
allergic reactions,3,4 and such allergic
reactions to stinging ants are particu-
larly well documented from Austral-
Asia and the Americas4–6 where both
native and exotic stinging ants are
prevalent. Within Australia, this
issue is predominantly related to
native bulldog and jack-jumper ants,

especially Myrmecia pilosula but
numerous exotic stinging ant species
are now present, and if their distribu-
tions increase unabated they could
potentially become a greater issue
than the native species.
Globally, most allergic reactions aris-

ing from ant stings are from the fire
ants, Solenopsis species.7 Multiple fire
ant species have been accidentally dis-
persed outside of their native range
and their global distribution is increas-
ing.1 These ants have a powerful
venom and where they exist there
have been cases of anaphylaxis and
death.7–9 The tropical fire ant (Sol-
enopsis geminata) is the most wide-
spread of the fire ant species (Fig. 1),
with records of allergic reactions to
its sting occurring outside of its native
range, in countries from India to
Australia, Taiwan, Guam and
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Key findings
• There are medics present who

are either unfamiliar with
envenomation or venom-
induced anaphylaxis, or the
optimal treatments for the
range of possible reactions.

• Injected epinephrine should
be the standard first line of
treatment for anaphylaxis,
not antihistamines.

• A rise in incidences of ana-
phylaxis on oceanic islands is
inevitable, and proactively
improving awareness could
save lives.

© 2023 The Authors. Emergency Medicine Australasia published by John Wiley & Sons Australia, Ltd on behalf of Australasian College
for Emergency Medicine.
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Japan.4,10–13 This species was recently
found for the first time on Mayotte
Island, in the Indian Ocean.13

There are five different reactions to
ant stings and they are classified with
increasing severity as normal, large
local, rare, toxic and systemic (anaphy-
laxis).5 Normal and local reactions are
less severe, while rare, toxic and sys-
temic reactions require specialist medi-
cal attention. Anaphylactic reactions
are caused by allergenic proteins in the
venom that induce immunoglobulin E
(IgE) production in people who are
allergic to fire ant stings. The onset of
anaphylaxis is rapid, with hypersensi-
tivity in multiple body systems medi-
ated by vasodilation, fluid
extravasation, smooth muscle contrac-
tion and increased mucosal secretions.

Symptoms include skin reactions, low
blood pressure, difficulty breathing,
weak and rapid pulse, and fainting.
This dramatic pathophysiology can
cause death through hypoxemia, due
to upper airway obstruction, broncho-
spasm and mucus plugging, and/or
shock resulting frommassive vasodila-
tion, fluid shifting out of the veins and
into the surrounding tissue and
depressedmyocardial function.14

Clinical management of anaphy-
laxis is well published with guidelines
emphasising early use of intramuscu-
lar adrenaline (usually administered
through EpiPen) together with a
supine position, airway support and
intravenous fluid resuscitation. It is
not recommended that steroids and
antihistamines are used in acute man-
agement as their role in anaphylactic
mitigation is not proven.15

While diagnosis is usually straight-
forward and management guidelines
are published, suboptimal treatment
can be provided where characteristic
symptoms are not present. Here we
describe such a case of a patient with
anaphylaxis following tropical fire ant
sting on Mayotte Island.

Case presentation
The patient (male, 31, author FD) was
known to be allergic to European

wasp (Vespula spp.) venom in 2003,
and had undergone allergen immuno-
therapy in the following years, but
was otherwise in good medical condi-
tion. At 4 pm on 5 June 2019, while
on his garden lawn in Majicavo-
Karopa, Mayotte Island, wearing
open footwear, he experienced sev-
eral painful stings on his feet from an
ant later identified as S. geminata
(Fig. 2). Approximately half an hour
later, he experienced an itchy sensa-
tion on his feet and scalp, a spreading
rash from his armpits and groin, a
swollen face, and large welts all over
his body.
At 5 pm, he was admitted to the

emergency ward of a local hospital
where he lost consciousness for short
periods. The clinical examination rev-
ealed throat swelling without obstruc-
tion of the airway or pharynx. No
bronchospasm was observed, nor
abdominal pain. The examination did
not reveal pulmonary or cardiovascu-
lar concern, despite a very low heart
rate and potentially life-threatening
hypotension. No neural issues were
observed.
Immediately following examina-

tion, the patient was intravenously
administered an antihistamine,
dexchlorpheniramine (Polaramine
IV). He was also perfused with
saline solution to normalise his
blood pressure. The choice was taken
not to administer any corticosteroid,
in accordance with contemporary
recommendations.15–17 After 2 h of
medical care, the swelling and urticaria
decreased, leaving only a rash without
papules or pruritus. A reassessment
was performed at 9:30 pm, and his
condition was considered favourable
enough for him to return home with a
prescription for Polaramine and an
epinephrine autoinjector.

Discussion and conclusions
While some of the guidelines for
acute anaphylactic management
were followed in our case study,
such as placement in a supine
position, intravenous fluid resuscitation
and monitoring, the administration
of intramuscular adrenaline was not
undertaken despite an EpiPen being
available. Bronchospasm, angioedema
and abdominal pain were not present;

Figure 1. Global distribution of tropical fire ant Solenopsis geminata (sourced with
permission from AntWeb January 2022).

Figure 2. Tropical fire ant worker speci-
men collected following ant sting on
Mayotte Island.

© 2023 The Authors. Emergency Medicine Australasia published by John Wiley & Sons Australia, Ltd on behalf of Australasian College
for Emergency Medicine.
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however, the patient’s hypotension
should have been treated as anaphy-
laxis. Injected epinephrine should be
the standard first line of treatment for
anaphylaxis, not antihistamines, and it
is unclear why this treatment was not
conducted. We are also anecdotally
aware of four other occasions of
patients treated for anaphylaxis due
to S. invicta in an emergency room in
one of the islands of the West Indies,
where an EpiPen was not used on any
occasion. Together, these reports
demonstrate a need for raised aware-
ness on allergen avoidance and acute
anaphylactic management in newly
colonised locations, such as oceanic
islands.
Bees and wasps have high levels of

antigenic cross-reactivity, and the
same can also apply between bees,
wasps and ants.18 Notably, regardless
of personal reactivity to bees or wasps,
people are not necessarily aware of
personal reactivity to venomous ants,
and there are few risk factors to iden-
tify individuals at potential risk for ant
sting anaphylaxis other than a history
of prior anaphylaxis. Unfortunately,
even if somebody was aware of a risk,
immunotherapy is not available in
many Indo-Pacific countries due to a
lack of perceived need and expert
physicians.5

As stinging exotic ants spread to
new locations, human medical inci-
dents closely follow. Fire ants are also
highly aggressive and rapidly recruit
when threatened, so a person is
unlikely to be stung by a single individ-
ual, rather many individuals, increas-
ing the venom load received by a
patient, and the medical risk. In China
where red imported fire ant recently
established, more than one third of
people living in infested areas have
already been stung, and nearly 10%
have had a strong reaction.9 Similar
statistics have been reported from the
USA, with more than 14 million peo-
ple stung annually.6

Holistic research on allergic
response rates to stinging ants has con-
sistently found that approximately 3%
of the human population will have a
strong reaction.19 Given that there are
approximately 4 million people living
on oceanic islands in the Pacific
(excluding New Zealand and Papua
New Guinea), this equates to

approximately 120 000 people poten-
tially at risk of severe stinging ant reac-
tions as these species increase their
distribution and abundance in the
region. Similar statistics can also be
expected for the Indian Ocean. But the
rate and severity of outcomes can be
reduced through prevention and
appropriate treatment. Increasing
awareness about venomous ants,
including wearing shoes, not dis-
turbing ant nests, and considering pro-
fessional pest control, will assist in
avoiding ant stings. Severity can be
reduced by ensuring medical practi-
tioners have the knowledge to identify
the ant, diagnose and treat different
reactions, in particular the acute man-
agement of anaphylaxis (as described
in 14), and are equipped with EpiPens.
Patients can also be provided with ver-
bal and written anaphylaxis manage-
ment plans, which cover how to avoid
allergens, recognise symptoms and,
where there is likelihood of ongoing
exposure, use of an EpiPen. Resources
for medical practitioners are readily
available at https://www.allergy.org.
au/anaphylaxis.
Our case study serves to highlight,

for islands with no native stinging
fauna, the increasing risk of invasive
hymenopteran stings that are well
known to cause hospitalisation and
even death. We suggest that a rise in
such cases on oceanic islands is inev-
itable, and proactively improving
individual awareness, medical
options at facilities and practitioner
awareness could save lives.
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