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ackground: Rush immunotherapy (RIT) schedules can expedite protection in individuals sensitive to
ported fire ant (IFA) stings.
bjectives: To evaluate the safety and efficacy of 1-day RIT with IFA whole body extract (WBE) and
etermine the benefit of premedication with antihistamines and prednisone.

Methods: Patients with systemic reactions to IFAs and evidence of specific IgE by skin test or serologic test
started a 1-day RIT protocol without premedication. The 1-day RIT protocol consisted of a total of 10
injections every 30 to 60 minutes to achieve a 0.3-mL 1:100 (wt/vol) dose. A higher systemic reaction rate
(SRR) prompted protocol revision to include a 3-day course of oral 20 mg of prednisone twice daily, 150 mg
of ranitidine, and 10 mg of loratadine started 2 days before the 1-day RIT. Patients returned on days 8 and 15
to receive a 0.5 mL 1:100 (wt/vol) maintenance injection. The effectiveness of the RIT was evaluated with
a sting challenge on approximately day 22.
Results: Eighty of the 96 patients enrolled initiated the 1-day RIT. The first nonpremedicated group
exhibited a SRR of 24.3% (9 of 37 patients), whereas the revised premedicated group had a SRR of 9.5% (4 of
42 patients; P ¼ .07). The most severe reaction during RIT included dizziness, angioedema, and urticaria.
Sting challenges on 53 patients resulted in 1 mild rhinitis reaction (efficacy, 98.1%).
Conclusion: One-day RIT with IFA WBE for IFA hypersensitivity is efficacious. Although there was a trend
with premedications to reduce SRRs during the RIT, safety data with premedication require confirmation in
a larger trial.
� 2013 American College of Allergy, Asthma & Immunology. Published by Elsevier Inc. All rights reserved.
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Introduction

Imported fire ants (IFAs), endemic to the southern United States,
are a frequent cause of hypersensitivity reactions, encompassing
42% to 54% of insect hypersensitivity evaluations performed in these
areas.1,2 Unique to the 2 species of IFA, Solenopsis richteri and Sol-
enopsis invicta, is the difficulty practicing effective avoidance
measures.3 An annual sting rate of 58% was reported from a pop-
ulation survey performed in a neighborhood in New Orleans, Lou-
isiana.4 Furthermore, 51% of medical students completing a 3-week
rotation in Texas experienced a sting during their visit, with 16% of
those stung developing sensitization.5 Similar geographic regions
have had sensitization rates of 25% to 29%6,7 when evaluated with
IFA whole body extract (WBE) skin prick testing (SPT) and rates as
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high as 65% by serum specific IgE detection (UniCAP method).
Anaphylaxis and death are well known phenomena of IFA hyper-
sensitivity in both indoor and outdoor settings.9e11

Immunotherapy with IFAWBE has been found to be an effective
and safe treatment for IFA hypersensitivity administered with
a maintenance dose of 0.5 mL of 1:100 (wt/vol).12e15 For clarity, the
1:100 (wt/vol) dose is a 10-fold dilution of the 1:10 (wt/vol) manu-
facturer’s extract. The 0.5-mL 1:100 (wt/vol) maintenance dose is
also the most frequent maintenance dose prescribed by allergists.16

Conventional IFA WBE immunotherapy schedules recommend 25
to 28 injections to reach maintenance dose, raising concern for
subtherapeutic treatment for up to 6 months.17 Patients sensitive to
IFA are, therefore, at considerable risk of continued systemic reac-
tions to stings during the months of immunotherapy build-up by
conventional schedules. The high IFA sting attack rates in endemic
areas make rush immunotherapy (RIT) particularly enticing.

Safe and effective IFA rush schedules have been previously
reported.18,19 Tankersley et al15 reported a successful 2-day IFAWBE
RIT protocol that demonstrated no difference in systemic reaction
rates (SRRs) between individuals with and without pretreatment
medication regimens. In addition, dual sting challenges performed
Immunology. Published by Elsevier Inc. All rights reserved.
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Table 1
Reaction classification system

Grade Symptoms

0 Wheal/swelling <3 cm
1 Wheal/swelling 3-6 cm
2 Wheal/swelling >6 cm
3 Urticaria, pruritus, angioedema, flushing
4 Nasal congestion, sneezing, rhinitis, oral pruritus, ocular tearing or

pruritus
5 Wheezing, dyspnea, chest tightness, abdominal cramping, nausea,

vomiting
6 Laryngeal edema, hypotension, syncope, dizziness, shock, arrhythmia,

seizure

Table 2
Wilford Hall imported fire ant 1-day rush protocol

Time Dose, mLa Concentration, wt/vol

8:00 AM 0.3 1:100,000
8:30 AM 0.1 1:10,000
9:00 AM 0.3 1:10,000
9:30 AM 0.05 1:1,000
10:00 AM 0.15 1:1,000
10:30 AM 0.3 1:1,000
11:00 AM 0.05 1:100
12:00 PM 0.1 1:100
1:00 PM 0.2 1:100
2:00 PM 0.3 1:100
3:00 PM End of office observation

aCumulative dose was 0.7 mL of 1:100 (wt/vol) concentration (1:100 wt/vol ¼ 1:1
vol/vol).

Table 3
Postrush immunotherapy schedule

Protocol day Dose Concentration, wt/vola

8 0.25 mL twice simultaneously in
left and right arms

1:100

15 0.5 mL 1:100
22 IFA sting challenge
29 0.5 mL 1:100
50 0.5 mL 1:100
Monthly 0.5 mL 1:100

Abbreviation: IFA, imported fire ant.
a1:100 wt/vol ¼ 1:1 vol/vol.
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on 56 patients resulted in only 1 mild reaction (efficacy, 98.2%).15

Initial data included in this study was previously published in
2009 and reported a reaction rate of 24% with 1-day RIT.20 In this
current study, we evaluated the safety and efficacy of 1-day RIT
with IFA WBE and sought to determine whether premedication
with antihistamines and prednisone would reduce the SRR asso-
ciated with the 1-day RIT.

Methods

Study Participants

Inclusion criteria for enrollment into the study were patients 18
to 65 years of age with a history of systemic reaction to an IFA sting
and positive IFA SPT result or IFA ImmunoCAP (Phadia, Uppsala,
Sweden) specific IgE test result. Reaction severity was classified
(Table 1), and only participants with grade 3 to 6 systemic reactions
were eligible for enrollment. Patients were excluded for pregnancy,
use of b-blocker medication, unstable coronary artery disease,
chronic obstructive pulmonary disease, incompletely controlled
moderate to severe persistent asthma, or forced expiratory volume
in 1 second less than 80% predicted.

Testing

SPTs were performed using a WBE of 1:1,000 (wt/vol) of S
invicta/S richterimixture diluted from the manufacturer’s extract of
1:10 (wt/vol) (Hollister-Stier Laboratories, Spokane, Washington).
SPT results to both IFA WBE and a histamine control were consid-
ered positive if a wheal 3 mm or larger in diameter with
surrounding erythema was produced. A negative control SPT result
was concurrently performed with diluent and determined to be
valid if the wheal was smaller than 3 mm. If the initial SPT result
was negative then an intradermal skin test (IDT) was performed
beginning with a 1:1,000,000 (wt/vol) concentration of the IFA
mixture followed by sequential 10-fold increases to a maximal
intradermal concentration of 1:1,000 (wt/vol). The IDT results
were considered positive if a wheal 5 mm or larger in diameter
with surrounding erythema was observed. IDT-positive and
IDT-negative controls were used as well and determined to be valid
if wheals of 5 mm or larger with surrounding erythema and less
than 5 mm were observed, respectively. ImmunoCAP specific IgE
test result was considered positive at a value 0.35 kU/L or higher.

Protocol

Patients with a history of a systemic reaction to IFA and evidence
of specific IgE were offered IFAWBE immunotherapy. Patients were
offered the option of this 1-day rush research protocol, the prior
2-day rush schedule,15 or a conventional schedule.17 This protocol
was approved by the Wilford Hall Institutional Review Board, and
all patients signed informed consent documents at the time of
enrollment. Initially, the trial did not include premedications based
on the finding of the study by Tankersley et al15 of no benefit in
a 2-day RIT procedure; however, a higher than expected SRR in this
group (group 1) prompted revision of the protocol to include pre-
medication with twice daily oral loratadine, 10 mg, ranitidine,
150 mg, and prednisone, 20 mg (group 2).20 Treatment with these
medications was started 2 days earlier and finished on the evening of
the procedure once the patients returned home. As previously
reported, group 1 data spannedMay 2004 to January 2008.20 Group 2
data included patients enrolled from February 2008 to October 2011.

The first day consisted of 10 injections administered during
8 hours (Table 2). A 30-minute wait period after the first 6 doses,
60 minutes after the next 3 doses, and 2 hours after the final dose
was used. The dosing schedule beganwith an initial dose of 0.3mL of
a 1:100,000 (wt/vol) S invicta/S richteri WBE commercially available
mixture. The mixture includes both species based on collection
variability and possibility of hybridization. The final dose on day 1
was 0.3 mL of a 1:100 (wt/vol) maintenance concentrate. The
1:100 (wt/vol) maintenance vial was prepared by adding 1 mL of the
1:10 (wt/vol) manufacturer’s extract to 9 mL of diluent in a 10-mL
total volume vial. The total cumulative dosage of 1:100 (wt/vol) on
day 1 was 0.7 mL. Patients returned on day 8 of the protocol for the
full maintenance dose of 0.5mL of 1:100 (wt/vol) split into 2 doses of
0.25 mL delivered in each arm. A single maintenance dose of 0.5 mL
1:100 (wt/vol) was delivered on day 15 (Table 3), and then the
dosing interval was gradually spaced out to once monthly injections.
On the rush day, intravenous access was obtained, and vital signs,
including blood pressure, heart rate, respiratory rate, pulse oxygen,
and peak flows, were obtained before each injection. Injections were
only given to asthmatic patients if peak flows were 80% or more of
personal best. The entire protocol was performed in the allergy
clinic, which was hospital based and equipped to treat anaphylactic
events. A physician provided direct oversight of each rush patient
and determined whether cessation of the protocol was necessary
due to systemic reactions (generally a grade 3-6 reaction, Table 1).

To establish efficacy, the protocol included an IFA sting challenge
approximately 3 weeks after the rush procedure with a locally
collected ant. Intravenous access was again obtained, and vital
signs were measured at baseline and 15, 30, 60, and 120 minutes



Table 4
Description of reactions

Age, y/sex Initial reaction grade Positive skin test reactivity, wt/vola Rush reaction dose, wt/vola Rush reaction grade Rush reaction symptoms

Group 1 (No Premedication)
24/F 4 1:1,000 IDTb 0.15 mL 1:1,000 5 Nausea, tachycardia, chest tightness
33/F 6 1:1,000,000 IDTb 0.15 mL 1:1,000 5 SOB, throat scratchiness
26/M 6 1:1,000 IDT 0.05 mL 1:100 3 Pruritus
30/F 6 1:1,000,000 IDT 0.2 mL 1:100 3 Pruritus
29/M 3 SPT 0.3 mL 1:100 3 Pruritus
27/F 3 1:1,000,000 IDT 0.3 mL 1:100 3 Delayed urticaria
48/F 6 1:1,000,000 IDT 0.3 mL 1:100 3 Urticaria
32/M 3 SPT 0.3 mL 1:100 3 Urticaria
22/M 6 SPT 0.3 mL 1:100 3 Pruritus
43/F 5 1:10,000 IDTb Sting challenge 4 Nasal and ear congestion

Group 2 (Premedication)
32/F 5 1:1,000,000 IDT 0.15 mL 1:1,000 5 Chest pain, SOB, flushing
24/F 6 SPT 0.05 mL 1:100 5 Rhinorrhea, SOB
34/F 6 1:1,000,000 IDT 0.05 mL 1:100 6 Dizziness, urticaria, throat closing
37/F 3 SPT 0.2 mL 1:100 3 Pruritus

Abbreviations: IDT, intradermal test; SOB, shortness of breath; SPT, skin prick test.
a1:100 wt/vol ¼ 1:1 vol/vol.
bReacted during skin testing.
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after the sting. All patients demonstrated competency regarding
indication and use of an epinephrine autoinjector (EpiPen) before
discharge.

Statistical Analysis

Statistical analyses were performed using SPSS statistical soft-
ware, version 17 (SPSS Inc, Cary, North Carolina). Reaction data
were analyzed using c2 tests or Fisher exact tests, if appropriate, to
determine significance of associations. Demographic characteristics
were compared using either c2 tests or t tests.

Results

Thirty-eight patients began the 1-day rush protocol between
May 2004 and January 2008 without premedication (group 1), and
42 patients began between February 2008 and October 2011 with
premedication (group 2). In total, 96 patients were originally
enrolled during this 7-year period. Several patients were lost to
follow-up for a variety of reasons (eg, travel, military relocation, job
change, changed theirmind, and systemic reactions). One patient in
group 1 had received the first 6 doses on the initial rush day
without adverse reaction before having to leave because of a family
emergency. He was later placed on a conventional schedule and
was not included in any of the analyses. No patients withdrew from
the study or had their dose adjusted as a result of large local
reactions. The age range for the remaining 37 patients in group 1
was 18 to 49 years (mean age, 30.1 years), consisting of 13 women
(35.1%) and 24 men (64.9%). The age range for the 42 patients in
group 2 was 18 to 50 years (mean age, 34 years), and there were
26 women (61.9%) and 16 men (38.1%). The initial sting reaction for
the 37 patients in group 1 was 11 with grade 3 reactions, 2 with
grade 4 reactions, 8 with grade 5 reactions, and 16 with grade
6 reactions. The initial sting reaction for the 42 patients in group 2
was 18 with grade 3 reactions, 2 with grade 4 reactions, 9 with
grade 5 reactions, and 13 with grade 6 reactions. For the 36 patients
in group 1, the initial level of skin test positivity included
11 patients to the 1:1,000 (wt/vol) SPT, 9 to the 1:1,000,000 (wt/vol)
IDT, 7 to the 1:100,000 (wt/vol) IDT, 4 to the 1:10,000 (wt/vol) IDT,
and 5 to the 1:1,000 (wt/vol) IDT. For the 42 patients in group 2, the
initial level of skin test positivity consisted of 13 patients to the
1:1,000 (wt/vol) SPT, 17 to the 1:1,000,000 (wt/vol) IDT, 6 to the
1:100,000 (wt/vol) IDT, 3 to the 1:10,000 (wt/vol) IDT, and 1 to the
1:1,000 (wt/vol) IDT. One additional patient in group 1 and 2
additional patients in group 2 had positive IFA WBE ImmunoCAP
results (13.2 kU/L in the group 1 patient and 18.2 kU/L and 8.03 kU/L
in the group 2 patients).

Six patients experienced reactions during skin testing (SPT and
IDT) with only 1 (group 2) proceeding through RIT and sting chal-
lenge without incident. Two of these patients developed systemic
reactions during RIT (group 1), 1 reacted to the sting challenge
(group 1), and 2 (both in group 2) refused to continue the study
after their SPT reaction. Overall, 28 of 37 (75.7%) of the patients in
group 1 and 38 of 42 (90.5%) of the patients in group 2 completed
the RIT protocol without systemic reaction. As seen in Table 4, 9 of
the 37 patients in group 1 (24.3%; 95% confidence interval, 10.5%-
38.1%) and 4 of the 42 patients in group 2 (9.5%; 95% confidence
interval, 6.9%-12.1%) experienced a systemic reaction during RIT. All
reactions occurred the day of the rush protocol and, more specifi-
cally, were subdivided into the following groups: group 1 consisted
of 7 grade 3 reactions and 2 grade 5 reactions, and group 2 included
1 grade 3, 2 grade 5, and 1 grade 6 reactions. Antihistamines,
epinephrine, inhaled b-agonist, and oral steroids were adminis-
tered for some but not all reactions as determined to be medically
appropriate by the caregiver.

Of the 66 patients who completed the 1-day RIT without
a systemic reaction, 54 consented to a sting challenge on day 22 of
the protocol. Only 1 of these patients experienced a reaction after
the sting challenge, which consisted of only nasal and ear conges-
tion. This was similar to her reaction after her positive IDT result at
1:10,000 (wt/vol). Her immunotherapy maintenance dose was
subsequently doubled to 1 mL of 1:100 wt/vol IFAWBE, and she has
had no additional field stings. Fifty-two sting challenges resulted in
immediate cutaneous wheal-and-flare responses only followed by
a characteristic pustule, suggesting adequate sting and develop-
ment of tolerance (efficacy, 98%). All ants were later reviewed by an
entomologist and confirmed to be S invicta. In addition, multiple
patients who successfully completed the protocol later reported IFA
stings without evidence of additional systemic effects. One indi-
vidual presented for a sting challenge; however, the collected ant
would not sting and was later confirmed to be Crematogaster lae-
viuscula. This patient, however, received several field stings at
a later date without sequelae.

Discussion

This 1-day RIT protocol using IFA WBE was efficacious (1 of 53
confirmed IFA sting challenges [1.9%] resulted in a reaction) and had
a low rate of systemic reactions. Premedicationwith antihistamines
and prednisone reduced the SRR from 24.3% to 9.5%. Although this
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reduction did not reach statistical significance (P ¼ .07), we believe
this finding to be clinically significant. The use of premedication has
been supported by prior studies with both aeroallergen21e23 and
flying Hymenoptera RIT.24e26 Particularly, oral antihistamines used
before venom RIT produced a significant reduction in urticaria,
angioedema, and pruritis,24e26 which constituted most reactions (7
of 9 [77.8%]), causing cessation of the protocol in group 1.

The efficacy of this study mirrors that of a prior 2-day IFA RIT
protocol that resulted in 98.2% clinically negative sting challenge
results,15 as well as a conventional build-up schedule that resulted
in a reaction in only 1 of the 47 patients (97.9% efficacy) assessed.12

Safety is an obvious concernwith RIT protocols; however, the SRR of
9.5% using antihistamines and prednisone prophylactically appears
to reduce the SRR to that near the prior 2-day IFA RIT protocol. This
previously published 2-day protocol revealed a SRR of 3.6% (1 of 28
patients) in those who received pretreatment, and 6.7% (2 of 30
patients) in those who did not (P ¼ .87).15 The SRR in the group 2
premedication cohort surprisingly appears to mimic that seenwith
conventional IFA immunotherapy schedules, recently reported in
the Imported Fire Ant Field Reaction and Immunotherapy Safety
Characteristics study to be 9.1%.13 All reactions responded to treat-
ment, with only 1 of the 13 reactions classified as grade 6 (group 2).
Furthermore, the reaction graded as themost severe did not include
any respiratory symptoms and consisted of urticaria, dizziness, and
angioedema. One reaction in group 2 required 4 doses of
epinephrine to treat nasal congestion, rhinorrhea, globus, dyspnea,
and flushing; however, most reactions that required epinephrine
responded to a single dose. Several patients reported subjective
symptoms only and did not require epinephrine, yet they were still
included in the SRR data report and transitioned to a conventional
build-up. Protocol cessation was managed extremely conservative
in an effort to provide a schedule that would be both feasible and
comfortable for practicing allergists in an office setting.

Surprisingly, IFA immunotherapy, despite its life-saving capa-
bility, is often disrupted by patient adherence. Logistical challenges
are reported as inhibitory reasons for not initiating immunotherapy
or reaching therapeutic maintenance immunotherapy doses. In
addition to reaching a maintenance dose far more rapidly, RIT
provides a convenient and cost-effective option for many patients.
Most patients given the choice between conventional (3-6months),
2-day, or 1-day schedules chose the latter based on reduced time
away from work and travel costs. Although our patients do not
require copayments, this might also be a reason for a patient to
choose a 1-day RIT schedule for IFA hypersensitivity.

A unique characteristic of IFAs in endemic areas, compared with
flying Hymenoptera, is how difficult it is to effectively maintain
sting avoidance.5 Reducing the time to reach protective IFA
immunotherapy dosing offers much needed patient reassurance
and potentially reduces the morbidity and mortality associated
with future field stings. Participants who reacted during the 1-day
RIT protocol were able to advance to maintenance considerably
faster even when compared with the alternative of a conventional
schedule. This finding was due to the observation that 7 of 9
reactions (77.8%) in group 1 and 3 of 4 reactions (75%) in group 2
occurred in the final 1:100 (wt/vol) maintenance vial. Convenient
and rapid IFA immunotherapy advancement may be particularly
important given that recent research indicates only 71% of patients
follow recommendations to start and at 1 year only 35% remain
adherent, with logistical constraints reported as a significant
impediment.27 Although not used in this study, a prospective RIT
study has demonstrated a significant decrease in the occurrence of
local reactions (>3 cm) being significantly delayed by montelukast
but not by desloratadine.28 For patient comfort during RIT, pre-
medication with montelukast might be considered.

In conclusion, a 1-day IFA WBE RIT protocol is effective and,
when accompanied with premedications, demonstrates similar
safety to conventional build-up. This study addresses practice
parameter recommendations for further studies to clarify the risk
of fire ant RIT and a consideration for premedication.29 As with all
immunotherapy, the risks, benefits, and alternative therapy options
should be discussed and individualized to the patient and practice.
This study, spanning a period of 7½ years, is the longest and largest
prospective IFA immunotherapy study to date. Given high sting
rates in endemic areas and ecosystem-driven territorial expan-
sion,30 IFA RIT protocols are a valuable means to provide efficient
morbidity reduction.
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