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Letter to the Editor
Added value of IgE detection to rApi m 1 and
rVes v 5 in patients with Hymenoptera venom
allergy

To the Editor:
Diagnosis of Hymenoptera venom allergy is based on a history

of anaphylactic sting reactions, positive skin test responses, and/
or detection of specific IgE to honeybee venom or Vespula species
venom (VV).1 Positive results in skin and serologic tests with con-
ventional venom extracts do not always reflect genuine sensitiza-
tions but are frequently caused by antibodies cross-reactive to
homologous peptide sequences in protein allergens (eg, hyaluron-
idases and dipeptidyl peptidase IV homologs)2,3 or to cross-
reactive carbohydrate determinants (CCDs), which are present
in the majority of Hymenoptera venom allergens.4,5 Double pos-
itivity (DP) to both bee venom (BV) and VV in patients who have
not identified the culprit insect necessitates additional laboratory
tests (eg, IgE inhibition assays) to distinguish genuine double sen-
sitization from cross-reactivity.6,7 These tests are expensive, time-
consuming, difficult to interpret, and therefore rarely used in the
clinical routine. Here we assessed whether the routine use of
recombinant species-specific major allergens (SSMA) of honey-
bee venom (rApi m 1) and VV (rVes v 5), both devoid of CCD
reactivity in a novel ImmunoCAP solid-phase assay (Phadia,
Uppsala, Sweden), improves the diagnosis of Hymenoptera
venom allergy and facilitates the discrimination between genuine
double sensitization and cross-reactivity.

Sera from 123 patients with anaphylactic reactions to either
honeybee or Vespula species stings were analyzed. The classifica-
tion in different groups was based on the patient’s history of an
anaphylactic reaction to an insect sting and the identification of
the culprit insect by the patient. All patients had positive skin
test responses to BV, VV, or both. Thirty-four (37%) patients re-
ported a history of anaphylaxis to BVand 59 (63%) to VV, and 30
patients had not identified the responsible insect. Forty nonatopic
patients with a negative history for Hymenoptera venom allergy
served as control subjects. All patients and control subjects
were analyzed for specific IgE to BV, VV, CCDs, rApi m 1, and
TABLE I. Clinical and serologic data of patients with Hymenoptera v

Api m 1

positive

Api m

negativ

History of BV allergy

BV allergy (total), n 5 34 27/34 (79%) 7/34 (21

Monosensitized to BV extract, n 5 18 17/18 (94%) 1/18 (6%

DP to venom extracts, n 5 15 10/15 (67%) 5/15 (33

Without IgE to venom extracts, n 5 1 0/1 (0%) 1/1 (10

History of VV allergy

VV allergy (total), n 5 59 4/59 (7%) 55/59 (93

Monosensitized to VV extract, n 5 32 0/32 (0%) 32/32 (10

DP to venom extracts, n 5 19 4/19 (21%) 15/19 (79

Without IgE to venom extracts, n 5 8 0/8 (0%) 8/8 (10

Unknown insect

DP to venom extracts, n 5 30 21/30 (70%) 9/30 (30

Control subjects

Without history of BV or VV allergy, n 5 40 0/40 (0%) 40/40 (10

DP, Double positive.
rVes v 5 by means of ImmunoCAP i1, i3, o214, i208 and i209,
respectively (Phadia). A value of greater than 0.35 kU/L was
considered positive.

Conventional venom extract–based IgE detection demon-
strated monosensitization in 50 patients (BV, n 5 18; VV, n 5

32), DP in 64 patients, and double-negative results in 9 patients.
When the responsible insect was known, IgE to rApi m 1 was
detected in 27 (79%) of 34 patients with BV allergy, and IgE to
rVes v 5 was detected in 53 (90%) of 59 patients with VV allergy
(sensitivity of 79% and 90%, respectively; Table I). In the group
with a positive history of BV allergy, 9 (27%) of 34 patients dis-
played IgE to rVes v 5, whereas only 4 (7%) of 59 patients with
VV allergy reacted to rApi m 1, corresponding to a specificity
of 73% and 93%, respectively. When the diagnosis of isolated
BV or VV allergy was based not only on history but also on IgE
detection to conventional venom extracts, IgE to rApi m 1 was
detected in 0 (0%) of 32 patients with VV allergy and IgE to
rVes v 5 was detected in 1 (6%) of 18 patients with BV allergy,
corresponding to a specificity of 100% and 94%, respectively.
None of the control sera displayed IgE reactivity to rApi m 1,
whereas IgE reactivity to rVes v 5 was detected in 3 of 40 control
sera (specificity of 100% and 93%, respectively). The negative
predictive value (using control subjects and monosensitized pa-
tients as true negatives) was 91% for rApi m 1 and 90% for
rVes v 5. The correlation (Spearman rank test) between IgE to
BV or VV and the corresponding SSMA was significant (P <
.0001; r 5 0.82 for rApi m 1/BV and r 5 0.69 for rVes v 5/VV).

Among patients with DP who had not identified the culprit
insect, 17 (57%) of 30 displayed isolated IgE to either rApi m
1 (n 5 8) or rVes v 5 (n 5 9), whereas the remaining 13 patients
had IgE to both allergens. Interestingly, 5 (56%) of 9 patients with
a positive history of Hymenoptera venom–induced anaphylaxis
but double-negative test results to venom extracts displayed IgE
reactivity to rVes v 5. Analysis of IgE reactivity to CCDs revealed
that 31 (48%) of 64 patients with DP had IgE to CCDs (Fig 1). Of
these, 15 (48%) patients reacted with both SSMAs, 10 reacted
only with rApi m 1, and 6 reacted only with rVes v 5. Of the 33
patients with DP without specific IgE to CCDs, only 8 (24%)
enom allergy
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FIG 1. Presence of IgE to recombinant major allergens of honeybee venom

(BV; Api m 1) and Vespula species venom (VV; Ves v 5) in the group of

patients with DP to BV and VV. DN, Double negativity; SP, single positivity.
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reacted with both SSMAs, whereas 2 reacted only with rApi m
1 and 20 only with rVes v 5, and 3 were nonreactive with both
SSMAs.

Here we demonstrate, for the first time, that a widely available
novel solid-phase assay (ImmunoCAP, Phadia) using the recom-
binant SSMAs of bee venom, rApi m 1, and Vespula species
venom, rVes v 5, detects IgE in patients with Hymenoptera venom
allergy with high sensitivity and specificity. Similar results for
IgE detection to rApi m 1 and rVes v 5 in patients with insect
venom allergy (sensitivity of 97% and 96%) have been reported
recently with a liquid-phase detection system (ADVIA Centaur;
Siemens Medical Solution Diagnostics, Deerfield, Ill), which in
the meantime has been discontinued by the manufacturer.8 The
lower sensitivity in our study (79% and 90%, respectively) is
likely because of different patient selection. Although the previ-
ous study8 analyzed selected patients with a documented sting re-
action within the last year, our cohort consisted of unselected
patients from our allergy clinic and included subjects with sting
reactions up to 10 years ago, a setting likely to provide a more
realistic picture of the test performance in daily routine. The sen-
sitivity of 79% and 90% might simply reflect the fact that a certain
percentage of patients are sensitized to other clinically relevant
venom allergens. Expanding the spectrum of species-specific
venom allergens for routine use (eg, Api m 2, Api m 3, Api m
4, Api m 10, or Ves v 1) will help to address this question.9,10

Hymenoptera venom allergy diagnosis is often hampered by
positive test results to both honeybee and VV extracts. DP to
venom extracts might be explained by IgE cross-reactivity with
homologous peptide sequences in protein allergens or with
CCDs.2-5 Similar to previous studies, about 50% of patients
with DP had IgE to CCDs, explaining DP at least in some pa-
tients.4 In current clinical practice immunotherapy with both
BV and VV, is usually performed in patients who had not identi-
fied the culprit insect but display DP to venom extracts, especially
in patients without IgE to CCDs.6 The present study, however,
demonstrates that only a minority of CCD-negative patients
with DP to venom extracts (8/33 [24%]) display a genuine sensi-
tization to both SSMAs, whereas the majority (22/33 [66%])
present a sensitization only to one of the SSMAs (Fig 1). In the
latter group immunotherapy only with venom from the primary
sensitizing insect should be sufficient, and it is unlikely that
immunotherapy with the second venom would be of additional
benefit.

In conclusion, detection of specific IgE to rApi m 1 and rVes v 5
is a reliable diagnostic method that enables us discriminate
between genuine double sensitization and cross-reactivity in
patients with double-positive IgE results to conventional venom
extracts. This way it allows us to optimize patient selection for
immunotherapy and to avoid unnecessary treatment protocols
with both insect venoms.

Silke C. Hofmann, MDa*
Nikolai Pfendera*

Steffi Weckesser, MDa

Johannes Huss-Marp, MDb

Thilo Jakob, MDa

From athe Allergy Research Group, Department of Dermatology, University Medical

Center, and bPhadia GmbH, Freiburg, Germany. E-mail: thilo.jakob@

uniklinik-freiburg.de.

*These authors contributed equally to this work.

Disclosure of potential conflict of interest: S. C. Hofmann has received research support

from the European Union and Germany Ministry for Research. T. Jakob has received

research support from the German Research Council, Landesstiftung Baden-

Wurttemberg, University of Freiburg, Medical Faculty, and Phadia AB; is on the

Executive Committee for the European Academy of Allergy & Clinical Immunology;

and is a Board Member for the European Immunodermatology Society and the German

Society of Allergy & Clinical Immunology. The rest of the authors have declared that

they have no conflict of interest.

T. J. is supported by a research grant from Phadia, Germany.

REFERENCES

1. Bilo BM, Rueff F, Mosbech H, Bonifazi F, Oude-Elberink JN. Diagnosis of Hyme-

noptera venom allergy. Allergy 2005;60:1339-49.

2. Blank S, Seismann H, Bockisch B, Braren I, Cifuentes L, McIntyre M, et al. Iden-

tification, recombinant expression, and characterization of the 100 kDa high mo-

lecular weight hymenoptera venom allergens Api m 5 and Ves v 3. J Immunol

2010;184:5403-13.

3. Jin C, Focke M, Leonard R, Jarisch R, Altmann F, Hemmer W. Reassessing the

role of hyaluronidase in yellow jacket venom allergy. J Allergy Clin Immunol

2010;125:184-90.

4. Hemmer W, Focke M, Kolarich D, Wilson IB, Altmann F, Wohrl S, et al. Antibody

binding to venom carbohydrates is a frequent cause for double positivity to honey-

bee and yellow jacket venom in patients with stinging-insect allergy. J Allergy Clin

Immunol 2001;108:1045-52.

5. Hemmer W, Focke M, Kolarich D, Dalik I, Gotz M, Jarisch R. Identification

by immunoblot of venom glycoproteins displaying immunoglobulin E-binding

N-glycans as cross-reactive allergens in honeybee and yellow jacket venom.

Clin Exp Allergy 2004;34:460-9.

6. Bonifazi F, Jutel M, Bilo BM, Birnbaum J, Muller U. Prevention and treatment of

hymenoptera venom allergy: guidelines for clinical practice. Allergy 2005;60:

1459-70.

7. Jappe U, Raulf-Heimsoth M, Hoffmann M, Burow G, Hubsch-Muller C, Enk A. In

vitro hymenoptera venom allergy diagnosis: improved by screening for cross-

reactive carbohydrate determinants and reciprocal inhibition. Allergy 2006;61:

1220-9.

8. Muller UR, Johansen N, Petersen AB, Fromberg-Nielsen J, Haeberli G. Hymenop-

tera venom allergy: analysis of double positivity to honey bee and Vespula venom

by estimation of IgE antibodies to species-specific major allergens Api m1 and Ves

v5. Allergy 2009;64:543-8.

9. Mittermann I, Zidarn M, Silar M, Markovic-Housley Z, Aberer W, Korosec P, et al.

Recombinant allergen-based IgE testing to distinguish bee and wasp allergy.

J Allergy Clin Immunol 2010;125:1300-7.

10. Seismann H, Blank S, Cifuentes L, Braren I, Bredehorst R, Grundwald T, et al.

Recombinant phospholipase A1 (Ves v. 1) from yellow jacket venom for improved

diagnosis of hymenoptera venom hypersensitivity. Clin Mol Allergy 2010;8:7.

doi:10.1016/j.jaci.2010.06.042

mailto:thilo.jakob@uniklinik-freiburg.de
mailto:thilo.jakob@uniklinik-freiburg.de

	Added value of IgE detection to rApi m 1 and rVes v 5 in patients with Hymenoptera venom allergy
	References


