Predominant Api m 10 sensitization as risk factor @CmssMark
for treatment failure in honey bee venom

immunotherapy

Marcel Frick, MS,*** Jorg Fischer, MD,°* Arthur Helbling, MD,? Franziska Ruéff, MD,® Dorothea Wieczorek, MD,f
Markus Ollert, MD,*" Wolfgang Pfiitzner, MD,' Sabine Miiller, MD,® Johannes Huss-Marp, MD, MBA,® Britta Dorn,*®
Tilo Biedermann, MD,! Jonas Lidholm, PhD,X Gerta Ruecker, PhD,' Frank Bantleon, PhD,™ Michaela Miehe, PhD,™
Edzard Spillner, PhD,™} and Thilo Jakob, MDa’bI Giefsen, Freiburg, Tiibingen, Munich, Hannover, and Marburg, Germany;
Bern, Switzerland; Esch-sur-Alzette, Luxembourg; Odense and Aarhus, Denmark; and Uppsala, Sweden

GRAPHICAL ABSTRACT

N D crude
R venom
N °

Treatment failure in honey bee venom immunotherapy:
Major role of dominant Api m 10 sensitization
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Background: Component resolution recently identified distinct
sensitization profiles in honey bee venom (HBV) allergy, some of
which were dominated by specific IgE to Api m 3 and/or Api m
10, which have been reported to be underrepresented in
therapeutic HBV preparations.

Objective: We performed a retrospective analysis of
component-resolved sensitization profiles in HBV-allergic
patients and association with treatment outcome.

Methods: HBV-allergic patients who had undergone controlled
honey bee sting challenge after at least 6 months of HBV
immunotherapy (n = 115) were included and classified as
responder (n = 79) or treatment failure (n = 36) on the basis of
absence or presence of systemic allergic reactions upon sting
challenge. IgE reactivity to a panel of HBV allergens was
analyzed in sera obtained before immunotherapy and before
sting challenge.

Results: No differences were observed between responders and
nonresponders regarding levels of IgE sensitization to Api m 1,
Api m 2, Api m 3, and Api m 5. In contrast, Api m 10 specific
IgE was moderately but significantly increased in
nonresponders. Predominant Api m 10 sensitization (>50% of
specific IgE to HBV) was the best discriminator (specificity,
95% sensitivity, 25%) with an odds ratio of 8.444 (2.127-33.53;
P =.0013) for treatment failure. Some but not all therapeutic
HBY preparations displayed a lack of Api m 10, whereas Api m
1 and Api m 3 immunoreactivity was comparable to that of
crude HBV. In line with this, significant Api m 10 sIgG4
induction was observed only in those patients who were treated
with HBV in which Api m 10 was detectable.

Conclusions: Component-resolved sensitization profiles in HBV
allergy suggest predominant IgE sensitization to Api m 10 as a
risk factor for treatment failure in HBV immunotherapy. (J
Allergy Clin Immunol 2016;138:1663-71.)

Key words: Apis mellifera, Hymenoptera venom allergy, HBV al-
lergy, recombinant allergen, allergen-specific immunotherapy, treat-
ment failure

Systemic allergic reaction to Hymenoptera stings affects 0.3%
to 3.5% of the adult population.l’2 Venom immunotherapy (VIT)
protects allergic patients from systemic reactions to subsequent
stings.>” The effectiveness of VIT depends on a number of vari-
ables such as treatment duration, venom dose during maintenance
therapy, and type of venom (honey bee [HB] vs vespid) used for
immunotherapy.* ® Treatment failure is more frequent in HB VIT
than in vespid VIT, ranging from 11% to 23% as compared with
0% t0 9%."" A recent retrospective study on the outcome of more
than 1600 sting challenges calculated an odds ratio (OR) of more
than 5 for treatment failure in honey bee venom (HBV) allergy as
compared with VIT in vespid venom allergy.® This increased risk
of treatment failure in HBV allergy has been suggested to be

Received for publication February 7, 2016; Revised April 11, 2016; Accepted for publi-
cation April 22, 2016.

Available online May 24, 2016.

Corresponding author: Thilo Jakob, MD, Department of Dermatology and Allergology,
University Medical Center Gielen-Marburg, Justus Liebig University Gieen, Gaff-
kystr. 14, 35395 Gieflen, Germany. E-mail: thilo.jakob@derma.med.uni-giessen.de.

@ The CrossMark symbol notifies online readers when updates have been made to the

article such as errata or minor corrections

J ALLERGY CLIN IMMUNOL
DECEMBER 2016

Abbreviations used
AUC: Area under the ROC curve
HBV: Honey bee venom
HB: Honey bee
LOD: Limit of detection
NLR: Negative likelihood ratio
OR: Odds ratio
PLR: Positive likelihood ratio
ROC: Receiver operating characteristic
sIgE: Specific IgE
VIT: Venom immunotherapy

associated with differences in venom composition, venom dose
during natural exposure conditions, and differences in sensitiza-
tion profiles.*”®

Advances in proteomics and molecular biology have allowed a
detailed characterization of the protein composition of HBV. The
best-characterized HBV allergens are phospholipase A2
(Api m 1), hyaluronidase (Api m 2), and the basic peptide
melittin (Api m 4).>'° Additional HBV allergens of lower abun-
dance have been cloned and characterized such as acid phospha-
tase (Api m 3),'" dipeptidylpeptidase IV (Api m 5),'? icarapin
(Api m 10),"*'* and others as recently reviewed.'> Analysis of
different venom preparations have shown that Api m 3 and Api
m 10, while present in the crude HBV, are absent or underrepre-
sented in preparations used for HBV immunotherapy.'” These
findings were supported by subsequent observations that in pa-
tients with dominant sensitization to Api m 10, IgE reactivity to
HBYV could be inhibited by crude HBV preparations but not by
therapeutic HBV preparations.® In addition, HBV-allergic pa-
tients who had undergone VIT displayed a strong induction of
sIgG4 to Api m 1, Api m 2, and Api m 4, whereas no or little in-
duction of sIgG, to Api m 3 and Api m 10 could be detected.® On
the basis of these 3 lines of evidence, we hypothesized that the
absence or underrepresentation of Api m 3 and Api m 10 in ther-
apeutic HBV preparations may have an impact on the treatment
outcome of VIT and that distinct sensitization profiles, for
example, with predominant IgE reactivity to Api m 3 and/or
Api m 10, may represent a potential risk factor for treatment fail-
ure of VIT in HBV allergy. To address this issue, we here retro-
spectively analyzed the molecular sensitization profiles in HB V-
allergic patients who had undergone controlled HB sting chal-
lenge after at least 6 months of HBV.

METHODS

Patients

Sera from HB V-allergic patients who had undergone controlled HB sting
challenge after at least 6 months of HBV immunotherapy at a maintenance dose
of 100 wg BV were included in the study (n = 115) and classified as responder,
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