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Background: There are no published data on the natural history of large local and generalized cutaneous reactions to imported
fire ant (IFA) stings in children.

Objective: To determine the natural history of large local and generalized cutaneous reactions to IFA stings in children not
treated with immunotherapy by reviewing medical records from a venom clinic during the past 20 years.

Methods: Patients were selected for the study if they were 16 years or younger at the time of the reaction, had only cutaneous
symptoms (generalized cutaneous or large local), and did not initiate immunotherapy. Each patient’s parents were asked to recall
whether the patient had experienced any further stings since the last evaluation at the venom clinic.

Results: We contacted 31 of 57 patients evaluated between July 10, 1984, and February 5, 2004. Twenty patients (65%)
reported that they had not developed more severe reactions with subsequent stings. Reactions remained cutaneous only. Eleven
patients (35%) had not been stung again since the original evaluation. Five of these patients had moved out of the IFA-endemic
region. None of the previously evaluated patients reported subsequent life-threatening anaphylaxis from IFA stings.

Conclusions: These limited data on IFA stings suggest a benign outcome in children 16 years and younger with large local
or generalized cutaneous reactions. Larger and more extensive studies need to be conducted to further define the natural history
of cutaneous reactions to IFA stings in children.
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INTRODUCTION
Imported fire ants (IFAs) from South America infest large
areas of the southern United States, with penetration into
Puerto Rico, Arizona, New Mexico, and California.1 Solenop-
sis invicta, the red IFA and the most aggressive species, has
almost completely eradicated native ant species, including the
southern fire ant, Solenopsis xyloni, as well as the tropical fire
ant, Solenopsis geminata, and the black IFA, Solenopsis
richteri.2 Current evidence indicates that through interbreed-
ing with local ant species, their range is expanding because
new hybrids display drought and cold resistance.3 Recently,
IFA colonies and cases of anaphylaxis have been reported as
far as Brisbane, Australia.4 As the geographic range of the
IFA expands, its medical significance will increase. Conse-
quently, it is critical to be able to predict a patient’s risk for
anaphylaxis with subsequent stings.

Allergic reactions to IFA stings can present as local in-
flammation of various sizes, generalized cutaneous symp-
toms with urticaria and angioedema, or severe systemic,
life-threatening reactions. The current stinging insect hyper-
sensitivity practice parameter5 criteria for starting immuno-
therapy for a life-threatening systemic reaction are the same

for IFAs and flying Hymenoptera (ie, a history of systemic
reactions and demonstration of IFA antigen specific IgE
antibodies by skin or in vitro testing). Current management of
large local reactions (LLRs) and generalized cutaneous reac-
tions for children 16 years and younger after a flying Hyme-
noptera sting consists of avoidance measures and no immu-
notherapy. This practice is based on prospective studies6 that
reported a 10% risk of systemic reaction with future stings.
However, the management of children 16 years and younger
who have systemic reactions that are confined to the skin
from an IFA sting is controversial, because there has been no
study demonstrating the relative risk of a systemic reaction
after subsequent stings. Traditional management of these
cutaneous reactions without any other systemic symptoms
consists of education on avoidance measures and usually no
immunotherapy. This recommendation is based primarily on
extrapolation from the literature on cutaneous-only reactions
to flying Hymenoptera stings in children.6 However, unlike
the treatment of cutaneous reactions to flying Hymenoptera,
up to 29% of allergists initiate IFA whole-body extract im-
munotherapy in these children because of frequent or un-
avoidable future stings in fire ant–endemic areas.7 Thus, the
parameter5 states that immunotherapy in these children is
considered to be optional at the present time. A MEDLINE
search (1950 to 2004) on the natural history of cutaneous-
only reactions to IFA stings in children did not identify any
published data on this subject. There also are no published
data on the natural history of LLRs to IFA stings in children.
We sought to determine the natural history of untreated large
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local and generalized cutaneous reactions to IFA stings in
children who had been seen in the venom clinic at Wilford
Hall Medical Center, Lackland AFB, San Antonio, TX, dur-
ing the past 20 years.

METHODS

Participants
A venom logbook containing information from patients pre-
viously evaluated for fire ant stings has been maintained since
1984. Patients were selected for the study if they were 16
years or younger at the time of their sting, had only cutaneous
symptoms (generalized cutaneous or large local), and were
not given immunotherapy. To compare the data from this
study with those from Valentine et al6 on the value of immu-
notherapy with venom in children with allergy to flying
Hymenoptera, a cutoff age of 16 years was chosen. Patients
with signs or symptoms suggestive of more severe reactions,
such as hoarseness, dyspnea, wheezing, or lightheadedness
(implying respiratory or cardiovascular involvement), were
excluded from the study.

Interview
After approval from the institutional review board at Wilford
Hall Medical Center, attempts were made to locate all eligible
patients by telephone or e-mail. The patient’s parents were
interviewed, and they were asked to recall whether the patient
had experienced any further stings since the last evaluation at
the venom clinic. They were asked to describe any reactions
in detail, focusing on signs and symptoms of further systemic
reaction development. If they did not know the answer, they
could ask the patient or other caretaker to provide further
input.

RESULTS
Fifty-seven patients evaluated between July 10, 1984, and
February 5, 2004, met the study criteria. The Allergy/Immu-
nology Department at Wilford Hall Medical Center in south-
ern Texas primarily serves a mobile, transient military pop-
ulation. Consequently, some of these patients had since
relocated to other areas of the United States or the world and
were no longer living in fire ant–endemic areas. Fifteen
patients who were evaluated before 1991 could not be found
owing to insufficient documentation of patient locator infor-
mation (incomplete Social Security number, name, address,
telephone number, etc). Their medical records were not avail-
able for review.

Between February 27, 1991, and February 5, 2004, we
evaluated 864 patients for insect sting reactions; 43% of these
patients had IFA sting reactions (11% were children �16
years and 32% were adults). The IFA sting reaction group
was further divided into large local, generalized cutaneous,
and systemic reactions (Table 1). In children who were eval-
uated for an IFA sting reaction, 18% had large local, 23% had
generalized cutaneous, and 59% had systemic reactions. The
adult IFA sting reaction group presented less often with large

local (15%) and generalized cutaneous (13%) reactions and
more often with systemic reactions (73%) overall.

We contacted 31 patients (16 boys and 15 girls) who met
the inclusion criteria (12 with large local and 19 with gener-
alized cutaneous reactions). We could not locate 12 other
patients who also met the inclusion criteria but had incorrect
forwarding addresses and telephone numbers. No family re-
fused to provide information when surveyed. The mean age at
the time of the initial evaluation was 6.2 years (range, 1.5–
16.0 years). The mean time since the original evaluation was
4.9 years (range, 0.25–11.5 years).

Of the 31 patients contacted, none of the 20 (65%) who
were stung again developed more severe reactions with sub-
sequent stings. Twelve of these patients originally presented
with generalized cutaneous reactions, and 8 had LLRs. Most
patients developed small to large local reactions at the sting
sites. The remaining 11 patients (35%) had not been stung
again since the original evaluation: 7 originally presented
with generalized cutaneous reactions and 4 with LLRs. Five
of these patients without repeated stings had moved out of the
fire ant–endemic region. None of the patients previously
evaluated for large local and generalized cutaneous reactions
reported subsequent life-threatening anaphylaxis from IFA
stings. A few patients were given antihistamines at the onset
of swelling, but none required epinephrine therapy.

The family and patient histories of atopy were not obtained
at the time of the survey. Serum IgE and IgG samples were
not collected from any of the children with large local or
generalized cutaneous skin reactions. Three patients with
generalized cutaneous reactions and an additional history of
questionable further systemic development (noisy breathing,
nausea, and facial angioedema, respectively) were skin tested
with IFA whole-body extract. Patient 1, with the additional
symptom of noisy breathing, had negative test results and
continued having local reactions to subsequent stings. Patient
2, who also reported additional nausea, tested positive at
1:100,000 intradermal and was offered immunotherapy. Her
parent declined immunotherapy, and she was given injectable
epinephrine and was advised on avoidance measures. She
continued having LLRs with subsequent stings. Patient 3,
with facial angioedema, had a 4� skin prick test reaction to
IFA stings. Her parent also declined immunotherapy, and she
was given injectable epinephrine. The patient still lives in an
IFA–endemic area, but she has not been stung again in 3
years by practicing avoidance measures.

Table 1. Imported Fire Ant Presentations in 378 Patients:
1991–2004

Presentation

Patients, No. (%)

Children <16 y
(n � 99)

Adults
(n � 279)

Large local 18 (18) 41 (15)
Generalized cutaneous 23 (23) 35 (13)
Systemic 58 (59) 203 (73)
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DISCUSSION
Tracy et al8 studied 107 patients who were not sensitized to
IFA stings in an endemic area and reported a sting attack rate
of 51% during a 3-week period. A study by Freeman9 in this
same endemic area showed that reactions to IFA stings were
responsible for 42% of the visits in a venom clinic during a
10-year period. deShazo et al10 reported that of patients who
had been stung by IFAs, 17% to 56% developed LLRs.
Life-threatening anaphylaxis, however, occurs infrequently.
In a 1989 survey,11 physicians in 13 southern states were
queried to evaluate the magnitude of medical problems
caused by IFA stings. Of the 29,205 physicians surveyed,
2,022 (7%) reported treating approximately 20,755 patients
annually for IFA sting reactions, but only 2% required treat-
ment for life-threatening anaphylaxis.11

Despite the low prevalence of life-threatening reactions, at
least 44 deaths due to IFA stings have been reported in the
medical literature during the past half century.12 Because of
fear of the potential for more severe life-threatening future
reactions, at least 29% of allergists in a 1997 survey still
recommended immunotherapy for generalized cutaneous re-
actions,7 despite the lack of data to support or refute this
practice.

Previous studies addressing the natural history of allergy to
Hymenoptera stings have been reported only for flying Hy-
menoptera. Abrecht et al13 reported that the likelihood of a
subsequent sting resulting in a systemic reaction in a patient
with a history of severe local reactions to flying Hymenoptera
was 33% (59/177). Of these systemic reactions, 15% were
life-threatening. Thus, the probability of experiencing a life-
threatening reaction with a subsequent sting after a severe
local reaction is approximately 5%. Golden et al14 surveyed
103 patients with previous LLRs to flying Hymenoptera; 52
had interim stings that caused 5 systemic reactions (10%) and
39 LLRs (75%). Graft et al15 reported that only 2 (2%) of 113
stings in children with previous LLRs resulted in systemic
reactions. One of these systemic reactions was a potentially
life-threatening reaction (mild-to-moderate laryngeal edema).
The degree of allergic sensitivity measured by venom skin
tests or specific IgE antibody levels that existed before sub-
sequent stings was not predictive of sting outcome.

A similar conclusion was presented by Mauriello et al16 in
their review of 133 patients (age range, 2–80 years) with
LLRs to flying Hymenoptera. They collected serum samples
from these patients for analysis of venom specific IgE and
performed intradermal testing with various insect venoms.
After dividing the patients into radioallergosorbent test
(RAST)–positive and RAST-negative groups, they followed
them for a mean of 3 years to evaluate the subsequent sting
experience. Of the 66 patients who were RAST negative,
58% had positive skin test reactions to 1 or more venoms.
Seventy-five subsequent stings in this group led to no sys-
temic reactions and 74 LLRs. Results of RASTs remained
negative, and the incidence of positive skin test reactions was
unchanged at follow-up. Twenty-four of 67 RAST-positive

patients received immunotherapy. Fifty-five subsequent
stings were reported in this RAST-positive group, with 40
recurrent LLRs occurring equally in treated and untreated
patients. Although 1 systemic reaction (4%) occurred in 24
subsequent sting cases in untreated RAST-positive patients,
the rest continued to have LLRs. Thus, they concluded that
identifying serum venom specific IgE in patients with LLRs
to flying Hymenoptera stings did not aid in treatment or in
predicting prognosis.

In a study17 of 235 children with a history of allergic
reactions to flying Hymenoptera, 68% (123/182) of the pa-
tients with a history of systemic reactions reported only
cutaneous symptoms. During the first year of a study in a
generalized cutaneous reaction group without immunother-
apy, Schuberth et al17 reported that 20 accidental stings pro-
duced 2 mild systemic reactions and 4 LLRs, all of which
resolved without the use of epinephrine. In no case was the
subsequent systemic reaction as serious as the original.

A follow-up study by Valentine et al6 that evaluated the
value of immunotherapy with venom in children with gener-
alized cutaneous reactions showed similar results. In the
treated group, 84 stings in 36 patients resulted in 1 systemic
reaction (1.2% of stings), whereas 196 stings in 86 untreated
children resulted in 18 systemic reactions (9.2% of stings).
These reactions were milder than or similar to the first sting
reactions, and none were more severe.

We sought to determine the natural history of large local
and generalized cutaneous reactions to IFA stings in children
who were not treated with immunotherapy by reviewing
medical records from a venom clinic during the past 20 years.
Our limited data on IFA stings suggest a benign outcome in
children 16 years and younger with cutaneous-only reactions.
These findings are consistent with existing flying Hymenop-
tera literature that suggests that immunotherapy is unneces-
sary for these children. However, specific treatment recom-
mendations cannot be concluded from these small numbers.
Larger and more extensive studies need to be conducted to
further define the natural history of cutaneous reactions to
IFA stings in children.
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