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Limited ability of recombinant
Hymenoptera venom allergens to
resolve IgE double sensitization
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� The paper reveals the limited clinical usefulness of the
current routinely available recombinant panel in patients
who are in vitro double sensitized to Hymenoptera
venom extracts.
TO THE EDITOR:

IgE antibodies against cross-reacting carbohydrate
determinants (CCDs) are speculated to be one of the major
causes (in addition to dual sensitization to and/or cross-reactivity
between homologous venom proteins) of the in vitro double
sensitization observed between honeybee (HB) and yellow-jacket
(YJ) venom extracts.1 Furthermore, because IgEs against CCDs
lack biological activity, they were thought to be responsible for
the lack of in vitro IgE discrimination between clinically apparent
allergy and clinically irrelevant sensitization (the majority of
venom extract double-sensitized [DS] patients have a clinically
apparent allergy to only one venom).2
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The advent of CCD-free recombinant venom components
was therefore hoped to have solved the issue of clinically irrele-
vant double IgE sensitization. However, after the first observa-
tions of excellent sensitivity/specificity of single (rApi m 1/rVes v
5) recombinant venom components,3,4 signs of inadequate
sensitivity (as low as 57%)5,6 of single recombinants began to
emerge. Because of the limited sensitivity of single components,
additional recombinants (rVes v 1, rApi m 2, 3, 5, 10) were
added to the battery of routinely used recombinants to be tested
in a Hymenoptera venomeallergic individual. This resulted in
increased sensitivity of the recombinants to the panel,7 a fact that
was still observed to be inadequate by a recent publication.8 On
the other hand, it seems that adding further components
decreases the specificity of the recombinant panel because it has
been shown by Eberlein et al9 that 95% (21 of 22) of patients
who are in vitro DS with venom extracts are also DS if tested
with the extended spectrum of recombinant components.

To establish the utility of the routinely available component-
resolved diagnosis in patients who are in vitro DS to venom
extracts, we included all subjects with positive IgE antibodies
against HB and YJ venom extracts who were evaluated for
Hymenoptera venom allergy (systemic reaction after HB and/
or YJ/Hornet sting) at our university clinic in 2015. All
included patients were tested with rApi m 1 and rVes v 5, and
if either of the components was negative, additional routinely
available recombinants were tested (ie, rVes v 1 and/or rApi m
2, 3, 5, 10; in 69 [70.4%] patients, additional recombinants
had to be measured). In all patients, skin tests (skin prick
[SPT] and/or intradermal [IDT]) with HB and YJ venom
extracts (10/100 mg/mL for SPT and 0.1/1 mg/mL for IDT)
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were performed. Furthermore, in all but 2 patients, IgE anti-
bodies against MUXF3 (pure CCD-containing Ana c 2.0101
carbohydrate epitope) were measured.

IgE antibodies against venom extracts/venom components were
measured via ImmunoCAP (Thermo Fisher Scientific, Uppsala,
Sweden) and IgEs against MUXF3 via the Immulite (Siemens,
Tarrytown, NY) assay. The results of IgE antibodies were
considered positive if they were �0.35 kU/L. Furthermore, the
results of SPTwere considered positive if the weal size was at least 3
mm bigger than the negative control, and erythema was present.
The results of IDT were positive if the weal diameter after
20minutes was at least 3 mm larger than the initial bleb (3-5 mm),
and erythema was present.2 These criteria, which are employed at
our center, are based on British Society for Allergy and Clinical
Immunology guidelines2 and differ from the 5mm cutoff accepted
for positivity in IDT to venoms used in other reports.10

Of 255 (57.3% males, median age ¼ 49 years old, inter-
quartile range ¼ 20.5 years) patients, 98 (38.3%) were in vitro
DS with HB/YJ venom extracts. Of the 98 patients who were
in vitro venom extract DS, 69 (70.4%; 95% confidence interval
[CI] ¼ 60.3% to 79.2%) were also DS with at least one
recombinant venom component. Furthermore, if the cutoff for
positivity was set to �0.10 kU/L, the rate of patients DS with at
least one recombinant venom component rose to 88.8% (87 of
98; 95% CI ¼ 80.8% to 94.3%). This high rate of recombinant
double sensitization was apparent, even though we only
measured the routinely available recombinant allergens and did
not achieve allergenic coverage present in the venom extracts. At
least 3 (Ves v 2, 3, 6) proteins from YJ venom extract and at least
7 (Api m 4, 6-9, 11, 12) from HB venom extract to which
patients could have been allergic were missed, because they are
lacking in the panel. The data are therefore contrary to the
assumption that in vitro venom extract double sensitization is
mostly due to IgE antibodies against CCDs. In our DS cohort,
55% (53 of 96) of patients had IgEs against MUXF3. However,
70% (69 of 98) of patients were double positive to CCD-free
recombinant venom components.

With the use of 7 recombinant venom components, we were
able to serologically dissect a relevant sensitizer venom in less
than 30% of in vitro venom extract DS patients (Figure 1). Our
data are consistent with the results of a recent study where 74.6%
(94 of 126) of extract DS patients were also double positive with
recombinant venom components.11 The task of serological
dissection was further complicated because none of the cross-
reactive recombinant pairs (rApi m 2/rVes v 2, rApi m 5/rVes
v 3, and rApi m 12/rVes v 6) are routinely (commercially)
available as a pair (only one component per pair is available in
most cases), and therefore, we were not able to infer a primary
sensitizer. The current routinely available recombinant repertoire
is therefore insufficient, not only because one cannot infer a
primary sensitizer in a case of a positive cross-reactive recombi-
nant component but also because it lacks adequate allergenic
coverage (as shown by the patient who was in vitro DS with
venom extracts, but was negative in all 7 tested recombinant
components). For that reason, further routinely available
components are probably needed. However, testing additional
recombinant components will most likely also add to the pool of
patients DS with the recombinant components (even higher than
the already high 70%).

Overall, when used for Hymenoptera venom allergy diagnosis,
the routinely available recombinant panel does not perform as
expected. It adds very little to the elucidation of a clinically
relevant culprit in patients who are in vitro DS to venom extracts,
a fact that is further evidenced by the phenomenon that the
monosensitization rate with skin tests seems to be higher than
the monosensitization rate with the recombinants (40% vs 29%,
P ¼ .1). However, with skin testing criteria2 used in our study,
we could have underestimated true double sensitization, as
suggested by the quite high rate (13%) of skin test double
negative patients in the in vitro DS cohort.

One possible explanation for the poor performance of the
panel could lie in the fact that the panel does not contain the
cross-reactive components from both venoms, and therefore one
cannot infer a primary sensitizer in cases of sensitization to those
components. The fact of the matter is that in 33 (48%) patients
the component from the HB venom to which the patients were
sensitized was either rApi m 2 or rApi m 5. Furthermore, in
recombinant venom DS patients, there was almost a significant
difference (P ¼ .08) in the sensitization to species-specific
components of both venoms between patients with double
(62.5%) versus single (36.4%) positive skin tests. However,
because of the lack of the appropriate cross-reactive component
from the YJ venom, the relevancy of the sensitization could not
be established.

The other possible explanation for such a result could be in
the pathophysiology of the disease itself. Because the rate of
asymptomatic sensitization in Hymenoptera venom allergy, a
currently unexplained aspect of the disease, is quite high and
clinical double reactivity to Apidae and Vespidae is rare,2 perhaps
measuring the sensitization profile is not a sufficient tool to infer
the clinical relevancy of IgE venom extract double sensitization.
Further research in the field is obviously needed.
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