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Safe and effective intradermal influenza vaccine desensitization
for delayed influenza vaccine allergy

We report a case of an 18-year-old Japanese male with delayed hy-
persensitivity to influenza virus vaccine, who completed 7 years of
successful annual vaccine desensitization using intradermal triva-
lent split-virion influenza vaccine (Fluzone, Intradermal, Sanofi
Pasteur, Cambridge, Massachusetts). Informed consent was ob-
tained for this report. At 4 years of age, the patient was hospitalized
for evaluation of possible compartment syndrome in Japan for his
first reaction to the intramuscular influenza vaccine when large cir-
cumferential swelling developed over a period of 24 to 48 hours
after vaccination, which was successfully treated with intrave-
nous steroids. Although a previous intramuscular influenza
vaccination was tolerated before this episode, subsequent influen-
za vaccination was deferred. The patient was eating eggs without
any problems and followed a regular diet. Three years later, he ex-
perienced a severe influenza illness requiring admission to the
pediatric intensive care unit with intubation. At 9 years of age, he
required emergency evaluation for 2 days of worsening respirato-
ry distress, wheeze, productive cough, and temperatures as high as
103°F, with blood pressure 109/55 mm Hg, heart rate 100/min, ox-
imetry 93% on room air, and respiratory rate 20/min. Physical
examination was notable for bilateral tonsillar exudate and in-
creased work of breathing with retractions. Enzyme immunoassay
was positive for influenza B antigen, and chest x-ray showed right
upper lobe and right perihilar opacities consistent with pneumo-
nia. He was again hospitalized, with oxygen therapy, intravenous
fluids, and antibiotics. After discharge, he underwent further pe-
diatric allergy outpatient evaluation, where he was found to have
specific immunoglobulin E (IgE) sensitizations to latex (1.97 ku/
L), porcine gelatin (0.49 ku/L), and egg white (0.7 ku/L), with a total
IgE level of 3,778 ku/L. His influenza skin prick test using full-
strength Novartis (East Hanover, New Jersey) latex-and-gelatin-
free vaccine was negative, with positive intradermal testing (5-
mm wheal and 10-mm flare), using a 1:100 v/v dilution of vaccine.
After informed consent, the patient underwent intramuscular in-
fluenza vaccine desensitization, initially using a multiple-day
approach after serial intradermal skin testing to determine a non-
reactive starting concentration (Table 1). The patient tolerated the

procedure well, with some mild local soreness and local swelling.
The following year, a multiple-day approach using an intradermal
vaccine was chosen, which was subsequently transitioned to a single-
day protocol. With subsequent delayed full-strength large local
reactions up to 120 mm at 24 hours after vaccination (60-mm im-
mediate induration) in 2012, additional dilutions were added to the
protocol along with pre- and post-desensitization loratadine 10 mg
every morning, cetirizine 10 mg every evening, and as needed topical
betamethasone dipropionate to help control his occasional large local
reactions. This approach seemed to offer some benefit (for example,
maximum of 10 mm immediate induration at full-strength dose re-
corded in 2017 without concern for delayed reactions). In addition
to annual vaccine desensitization, the patient has used oseltamivir
prophylaxis with suspected exposures to influenza and has not since
required any intensive treatment or hospitalization for subse-
quent influenza-like illnesses.

Influenza vaccine serves a critical role in reducing influenza virus–
associated morbidity and mortality. The Centers for Disease Control
and Prevention reports that 80% to 85% of the US influenza-
associated pediatric deaths reported in the 2016 to 2017 season
occurred in unvaccinated patients.1 Vaccine hypersensitivity can
present a barrier to vaccination; however, vaccine skin testing, graded
challenge, and desensitization can allow greater clarity in diagno-
sis and create avenues to successfully vaccinate allergic populations.
In recent years, our understanding of influenza vaccine allergy has
evolved, and most influenza vaccine hypersensitivity is known not
to be caused by egg allergy but by specific IgE-directed responses
to vaccine antigens or excipients such as gelatin.2 A recent report
of 19 Japanese patients with influenza vaccine allergy described el-
evated specific IgE to influenza vaccine antigens, whole vaccine
products from different manufacturers, and hemagglutinin pro-
teins (A, H1, H3, and B) derived from egg and cell culture when
compared with 25 age-matched control subjects. No patient with
influenza vaccine allergy in this report had a severe egg allergy.3

Although egg allergy is not an indication for influenza vaccine de-
sensitization or dose challenge,4 allergy to another influenza antigen
vaccine component is one of the few indications for graded chal-
lenge or multi-step desensitization, as was performed in our non–
egg-allergic patient.

Influenza vaccine hypersensitivity may be a challenging problem,
especially to those allergic to the viral antigen. Not only are theseDisclosures: Authors have nothing to disclose.
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patients at an increased risk of local and systemic reaction to the
vaccine, they may theoretically be at increased risk for more severe
clinical influenza, possibly because of their hypersensitivity to the
viral antigen. In fact, our patient has had 2 pediatric intensive care
unit admissions and an intubation associated with influenza ill-
nesses. Our patient demonstrated positive intradermal influenza
vaccine skin testing; however, intradermal influenza vaccine testing
has been associated with a 15% false-positive rate.5 The patient also
has latex and gelatin allergies, but these are unlikely to have con-
founded the assessment because he had positive skin tests to latex-
and-gelatin–free flu vaccine.

The protocol described here may provide a safe and effective
approach for management of patients with delayed hypersensitiv-
ity to the influenza virus; however, while successfully used in our
patient, this is a single case report. Also, Fluzone Intradermal
Quadrivalent is only licensed for use in persons 18 through 64
years of age.6 Although our patient demonstrated evidence of
influenza vaccine sensitization by skin testing, his influenza vaccine–
related symptoms may not be truly or exclusively IgE mediated,
given the delayed nature of his reactions; repeated desensitiza-
tion potentially could be replaced by simple or graded influenza
vaccine rechallenge.2 We have deferred such an approach given
continued large local reactions during the desensitization proce-
dure. Regardless of approach, using the intradermal influenza vaccine
preparation may improve tolerability of repeated doses during
the procedure. The critical message is that influenza vaccination
can be administered safely in such circumstances. Whether the
approach taken is simple vaccine rechallenge, graded challenge,

or formal desensitization may depend on clinical judgment and
patient preference.
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Table 1
Influenza Vaccine Desensitization Protocol

IM fluvirin desensitization 2010a ID fluzone desensitization 2017b

PRE-DESENSITIZATION MEDICATION Begin 2 days before vaccine:
Loratadine 10 mg every morning
Cetirizine 10 mg every evening

DESENSITIZATION PROTOCOL Day 1: ID Fluzone,
ID skin testing (Fluvirin, latex- and gelatin-free) to determine nonreactive Dilution every 30 minutes

concentration (immediate wheal, flare in mm) 0.05 mL 1:1,000,000 v/v ID
1:10,000: (0/0) 0.05 mL 1:100,000 v/v ID
1:1,000 (4/10) 0.05 mL 1:10,000 v/v ID
1:100 (10/35) 0.05 mL 1:1,000 v/v ID
IM Fluvirin, desensitization. 0.05 mL 1:100 v/v ID
Dilution every 20 minutes 0.05 mL 1:10 v/v ID
0.05 mL 1:10,000 v/v IM 0.05 mL full-strength ID
0.05 mL 1:1,000 v/v IM 0.05 mL full-strength ID
0.05 mL 1:100 v/v IM
0.05 mL 1:10 v/v IM,
0.05 mL full-strength IM
Day 2: 0.1 mL full-strength IM
Day 4: 0.15 mL full-strength IM
Day 7: 0.2 mL full-strength IM

POST-DESENSITIZATION MEDICATION 3–5 days:
Loratadine 10 mg every morning
Cetirizine 10 mg every evening
For large local reactions:
Betamethasone dipropionate, augmented;

as needed twice daily up to 5 days

Abbreviations: IM, intramuscular; ID, intradermal.
aProtocol used during initial skin testing and desensitization in 2010. Day 1 involved skin testing to identify nonreactive intradermal concentration with subsequent de-
sensitization over several days.
bIn subsequent years, intradermal desensitization was performed with doses every 20 to 30 minutes, using an 8-dose protocol.
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