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Antigen-specific recall urticaria to a
peptide-based vaccine
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MD Seattle, Wash

Recall urticaria (RU) is a localized urticarial response
that occurs at a site of previous antigen injection on reex| Abbreviations used
posure to that antigen at a remote sifdhe response is DTH: Delayed-type hypersensitivity
rare and typically associated with allergy immune thera{  RU: Recall urticaria
pies. The mechanism for RU is poorly understood, but
possibilities include increased accumulation and degran-
ulation of mast cells at the site of previous allergy injec-Drug Administration. Patients with stable stage Ill or IV
tions!1 RU has not been described in the setting of pep-breast, ovarian, or non-small cell lung cancers were vac-
tide-based vaccines. cinated monthly for 6 months. GM-CSF was used as a
In recent years several immunogenic proteins associvaccine adjuvant. This case report describes 1 patient in
ated with human malignancies have been identifiedwhom RU developed 30 days after the last vaccination.
allowing the development of antigen-specific cancer vac-
cines? Our group has focused on the HER-2/neu onco-
protein as a tumor antigen. HER-2/neu is a cancer-relalCASE REPORT
ed protein that is overexpressed in 30% of breast an A 48-year-old woman with a history of stage IV HER-2/neu-
ovarian cancers. Studies in animal models have demoroverexpressing breast cancer, which was in complete remission,
strated that HER-2/neu peptide-based vaccines, mixe‘recei‘ved intradermal sy‘nthetic peptide immunizations_ (Multip‘Ie
with GM-CSF as an adjuvant, effectively generate HER-Peptide Systems, San Diego, Callf)_composed of 3 peptides derived
2/neu-specific immunit§. from HER-2/neu extracellular domain: 500 each of p42-56, p98-

. . . 114, and p328-345, with 128g of GM-CSF. The peptides were
A phase-| trial of HER-2/neu peptide-based VaCCINeSyy ihesized by using t-boc chemistry, and amino acid sequences

was approved by both the University of Washington yere greater than 95% correct as determined by both electrospray
Human Subjects Division and the United States Food anmass spectrometry and HPLC analysis. Vaccinations were given

intradermally at the same site in the left deltoid at each visit. Lym-
phocytes and serum were obtained monthly for determination of
HER-2/neu-specific immune response. Delayed-type hypersensitiv-
Supported for K. R. by a grant from the National Institutes of Health (P32ity (DTH) skin testing to the immunizing peptides was performed
CA09515) and for M. L. D. by grants from the National Institutes of pefore and after 6 immunizations.
Health, National Cancer Institute (KO8 CA61834 and RO1 CA75163).  |n a prevaccination evaluation, neither lymphocyte proliferation
Patient ca_re wgs conductgd through Fhe F:Iinical Research Center Facilitﬁor a DTH response was detectable to HER-2/neu peptides. By the
at the University of Washington, which is supported through National third immunization, a lymphocyte proliferative response to p98-114,

Institutes of Health grant MO1-RR-00037. . Lo .
Reprint requests: Mary L. Disis, MD, Box 356527, Oncology, University of as measured by a stimulation index of 3.2, was obséfifeis. corre-

Washington, Seattle, WA 98195-6527. lated to a local DTH (2% 24-mm induration) at the immunizing site
J Allergy Clin Immunol 1999;104:240-2. that developed 24 hours after inoculation and lasted for 2 to 3 days.
Copyright © 1999 by Mosby, Inc. Within 5 minutes of her sixth and final vaccination, the patient

0091-6749/99 $8.00 + 01/54/98646 experienced pruritis in her hands and feet, urticarial plaques at the



J ALLERGY CLIN IMMUNOL Rinn, Schiffman, Otero, and Disis 241
VOLUME 104, NUMBER 1

A. DTH and Stimulation Index (5.1.)
Antigen Tesied Induration in mm at 48 hours 5L
P42-5& 15%12 G.0
Pod-114 12%12 18.2
P32R-345 2xli 3.5
Pl 166-1 180 1] 0.7
Stenle Water
GM-CSF
Prior vaccination site {Recall DTH)

WA: not applicable

FIG 1. RU and recall DTH. A, DTH to peptides and controls were measured as induration in millimeters at 48
hours. HER-2/neu peptide-specific T-cell proliferation was measured by tritiated thymidine incorporation in
24-well replicates. PBMCs (2 x 105/well) were incubated with 25 ug/mL of the various HER-2/neu peptides.
After 5 days, wells were pulsed with 1 pCi of tritiated thymidine for 8 to 10 hours and counted. Responses
were quantified as a standard stimulation index (S.l.), which is defined as the mean of all 24 experimental
wells divided by the mean of the control wells (no antigen). B, Urticarial reactions to each peptide 5 minutes
after placement. No urticarial response appeared with sterile water, GM-CSF (not shown), or an irrelevant
peptide (not shown). C, RU developing at the vaccine site on the left deltoid immediately after peptide skin
tests were performed on the back. D, Hematoxylin and eosin staining of the dermal cellular infiltrate, which
occurred at the site of recall DTH.

vaccination site, lip swelling consistent with angioedema, and étide inoculation (Fig 1A). In addition, she had a recall DTH at the

patchy macular rash on her trunk. All symptoms resolved afteisite of RU (Fig 1A). Biopsy specimens of the positive DTH sites

administration of oral diphenhydramine. Within 48 hours, the on her back showed a CR3T-cell infiltrate with CD4 predomi-

patient had a local DTH reaction at the injection site, measuring 6(nance, as determined by immunocytochemistry. Biopsy of the area

x 75 mm, that lasted for 2 weeks. At the time of this final vaccina-of recall DTH showed a similar appearing lymphocytic infiltrate

tion, lymphocyte proliferative responses were detectable to all o(Fig 1, D). At this time, GM-CSF (167ig in sterile saline) and a

the immunizing peptides (Fig &). control peptide (p1166-1180, 1Q@ in sterile saline) were tested
During DTH testing 1 month later, 1@ of each immunizing  and caused neither urticaria nor a DTH response.

peptide was placed intradermally on the patient’s back, a site distar

from the original vaccination site. Sterile water (0.1 mL) was placedDISCUSSION

as a control. Initially, GM-CSF was not tested separately because

was t_hought_ tq possik_)ly have cause_d the previous mo_nth‘_s allergi  RU has not been reported in the setting of peptide-

reaction. Within 5 minutes of peptide skin test application, they,,ce yaccine administration. This report describes a

patient experienced local erythema and urticaria at all of the peptid _ _ . . -

injection sites (Fig 1B); response to sterile water was notobserved.pat.lem who was challenged with HER-2/neu peptlde
The patient also had pruritis and RU in her left deltoid at the sitefint'ger!s to e\{aluqte a DTH .response. She e_xperlenced

of her previous vaccinations (Fig €). Within 15 minutes, she immediate urticaria and angioedema, most likely as a

again experienced lip swelling and a macular truncal rash, whicf€sult of antigen-specific IgE-mediated histamine

resolved with oral diphenhydramine. The patient returned 48 hourrelease. She also had RU at the location of her past vac-

later for evaluation. DTH responses were present at the sites of pecinations.
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The etiology of RU in this patient is unknown but may the biopsy processing and staining; Dr Michael Piepkorn for assis-

possibly be due to chronic antigen-presenting cell infil- tance in the pathologic assessment of the DTH response; and Kevi

tration at the vaccine site, with antigen retention. RepeatWhitham for assistance in the manuscript preparation.

ed GM-CSF administration may have played a signifi-

cant role by stimulating Langerhans’ cells, specialized REFERENCES

antigen-presenting dendritic cells, in the dermis. GM- 1
CSF is known to promote maturation and enhance effec
tor function of antigen-presenting cells.

Furthermore, GM-CSF has been observed to act as
chemoattractant for dendritic cells when injected intra- 3-
dermally> Repeated local injections with GM-CSF may
have allowed the chronic accumulation of Langerhans’ ,
cells and mast cells. Langerhans’ cells and dermal mas
cells bind IgE with high affinity and have the potential to
elicit a peptide-specific, IgE-mediated cutaneous phe- >
nomenon such as urticaria.
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