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Summary

Background Changeover from Phadebas RAST to Pharmacia AutoCAP increased double-
positivity to both honey-bee and common wasp (vespula) venom in our patients.
Objective We examined the frequency of IgE double-positivity, its clinical relevance and
utility in investigating potentially allergic patients.
Methods One hundred and eighty-two patients with hymenoptera allergy were tested
using RAST (n¼ 51) and AutoCAP (n¼ 131) assays over 4 years. Patients had a history of
reactions to vespulae (22), honey-bee (10) and unidentified hymenoptera (vespinae) (7).
Results After changing from RAST to AutoCAP double-positivity increased from 10 (5/
51) to 30% (39/131) (P< 0.01). RAST and CAP assays gave similar median class results
(vespula¼ 3, honey-bee¼ 2). Thirty-six CAP patients had systemic reactions of Mueller
grade II and above. In vespula-allergic double-positive subjects, high CAP classes (> class
3) to honey-bee were common (30%). In 25% the CAP classes were equal. In honey-bee-
allergic subjects, all vespula venom CAP IgE was low titre (class 1 or 2) and 20% were
equal for both venoms. In 43% of vespinae-allergic patients the CAP class was equal to both
(class 2 and 3). In contrast, intradermal skin test double-positivity was uncommon. Double-
negative skin test results were common in the CAP double-positive population (22% of
honey-bee-allergic, 13% of vespula-allergic and 43% of vespinae-allergic patients).
Vespula allergic patients have higher bee-venom IgE thanvice versa. Twenty-seven per
cent of CAP double-positive patients (representing 8% of all venom allergic patients tested
over this period) had equal class IgE to both venoms which was not helpful in diagnosis.
Combination of skin testing and CAP is unhelpful in only 5/37 (14%) of patients with
double-positive serology.
Conclusion If used in isolation CAP may be misleading, especially if only one venom is
tested. Identification of the causative venom must utilize both clinical history and skin
testing in these double-positive patients, and challenge testing if indicated.
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Introduction

Measurement of specific IgE to venom by radioallergo-
sorbent assay (RAST) testing [1,2] may be useful for

identifying the species involved in allergic reactions to
hymenoptera venom. Levels are often reported in six
semi-quantitative ‘classes’. Recently, automated assays
using non-radioactive enzyme-labelled anti-IgE offer
apparently increased sensitivity, precision and ease of
use. This may lead to increasing use for the provision of
clinical advice and choice of venom for hyposensitization
immunotherapy.
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Crossreactivity betweenvespulaand honey-bee venoms
has been described using RAST and other methods, but the
frequency and clinical significance in venom allergic
patients in CAP assays is not clear. We therefore examined
the number of double-positive patients over 4 years in 182
consecutive patients with suspected hypersensitivity to
insect venom, using the CAP and RAST techniques
employed in the Clinical Immunology laboratory at these
times. We then compared these results with the clinical
details and skin testing results.

Materials and methods

Patients

Results of all specific IgE assays to vespula and honey-bee
venom over 16 months prior to (51 patients) and 30 months
after (131 patients) introduction of the AutoCAP system
were included for analysis. Rates of referral remained
similar over this period (3.2 tests per month for RAST,
4.4 for CAP analysis). All patients had IgE to both venoms
measured routinely at presentation. The details of double-
positive patients are summarized in Table 1. The clinical
details of all patients testing double-positive were obtained
from the hospital notes and the diagnosis was established
on the basis of the clinical history. Clinical severity of
reactions was graded according to the scale of Mueller
where grade 0¼ local reaction only, grade I¼ urticaria/
anxiety/malaise, grade II¼ angioedema/chest/tightness/
nausea/vomiting/diarrhoea/abdominal pain/dizziness, grade
III ¼ shortness of breath/wheeze/stridor/dysphonia/confusion
and grade IV¼ hypotension/loss of consciousness/inconti-
nence (Table 2).

It should be remembered that these results apply only to
the patient subgroup with double-positive CAP serology and
refer to confirmation of the venom to which clinical allergy
has been diagnosed, based primarily on the clinical history.

They do not apply to sting allergic patients as a whole, most
of whom (70% of all the patients seen over a 4-year period)
do not have specific IgE to both venoms. Eighty-two per
cent of our patients could positively identify the insect, the
remaining 18% were uncertain but were clinically most
likely to have been stung by a vespinae.

Thirteen of the vespula allergic patients were candidates
for desensitization with reactions of grade III or IV. Nine
out of 13 vespula allergic patients were desensitized to
vespula venom, five of nine were challenged, all were
positive, the remaining four were desensitized without
challenge. Three out of 13 were candidates but refused
desensitization and were not challenged, one of 13 was a
candidate but desensitization and challenge were contra-
indicated due to ischaemic heart disease. Of the remaining
patients, two were challenged, both were negative.

All 10 of the honey-bee-allergic patients were candidates
for desensitization. Eight out of 10 were challenged, seven
out of eight were positive and were desensitized, one was
negative and was not. The remaining two patients were
high-risk honey-bee keepers and were desensitized without
challenge.

Five out of seven of the probable vespinae-allergic patients
were candidates for desensitization. Three were challenged,
and the single positive was desensitized. The remaining two
refused desensitization and were therefore not challenged.

Patients who were not candidates for desensitization or
who refused desensitization were not routinely challenged
with venom in view of the potential risk of increasing
sensitization.

Specific IgE measurements

RAST (Phadebas Phadezyme RAST) and CAP (Pharmacia
AutoCAP) assays for specific IgE measurements were
performed according to the manufacturers operating instruc-
tions (Pharmacia, Kabi Diagnostics, Uppsala, Sweden).
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Table 1. Characteristics of the hymenoptera-allergic population with double-
positive specific IgE serology

Allergy Median age Age range Male:Female
diagnosis (years) (years) ratio

Vespula (CAP,n¼ 22) 39 9–61 12:10
Vespula (RAST,n¼ 4) 36 14–61 4:0
Honey-bee (CAP,n¼ 10) 50 13–69 4:6
Honey-bee (RAST,n¼ 1) 53 – 0:1
Vespinae (CAP,n¼ 7) 47 13–66 5:2

These data include three hymenoptera-allergic patients with local reactions
only).



Internal and external quality control procedures were per-
formed in each assay run and throughout the period of the
study the laboratory has participated in the NEQAS quality
assurance scheme with good results.

The CAP assay was calibrated in kU/L against a total IgE
calibrator serum, which itself had been calibrated against
the second WHO International reference preparation for IgE
75/502. The RAST system was calibrated in PRU (Phadebas
RAST units) using the manufacturer’s calibrator serum pool
(containing specific IgE to birch pollen). Thus, the quoted
units (PRU/mL and kU/L) are not directly comparable.

Intradermal skin tests

These were performed in a standardized manner developed
within the department. Fifty microlitre volume intradermal
injections of honey-bee venom or vespula venom (equiva-
lent to < 2mg pure venom) and diluent (as a negative
control) were placed on the forearm< 5 cm apart. Weal-
and-flare diameters were measured in two dimensions at
right angles to each other after 15 min.

There is no agreed standardization of intradermal skin
testing techniques. Some authors use 20mL volumes but we
find 50mL easier to administer accurately, and the volume
needed will be affected by potency of the venom used and
the criteria used to determine positivity. Although some
authors use venom preparations with lower apparent venom
content for skin testing (especially to vespula venom), there
is no international standard preparation and each venom pre-
paration may vary in potency and relative content of major

allergens. Our venoms are pure vespula venom or honey-bee
venom collected in the field by electrical stimulation, and
are standardizedin vitro on the basis of content of major
antigens (Hyaluronidase and Phospholipase, and Mellitin in
the case of bee venom) andin vivo by end-point titration
skin-prick tests in venom allergic patients [3]. Positive
reactions were deemed present if there was at least a
5 mm increment in mean weal diameter over the base,
surrounded by erythema of at least 20 mm mean diameter.
Flare (erythema) reactions alone were not considered sig-
nificant since a proportion of diluent controls (4/24) also
gave flare reactions larger than 20 mm in the absence of a
significant weal.

Statistical methods

The chi-squared test (with Yates correction) was used to
determine the significance in the change of frequency of
double positivity. IgE classes were compared using the
unpaired student’st-test. Log transformed data (base 10)
were used for assessing the statistical difference in IgE
titres.

Results

Most patients tested had specific IgE to a single venom.
After introduction of the AutoCAP double-positivity
increased to 39/131 (30%) from 5/51 (10%) (P< 0.01).
Ninty-two per cent (36/39) of the CAP double-positive
population had experienced a systemic reaction to a single
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Table 2. Severity of reactions in patients with double-positive specific IgE serology

Specific IgE assay Reaction grade No. of honey-bee No. ofVespula No. of Vespinae
(Mueller scale) allergic patients allergic patients allergic patients

(n¼ 10) (n¼ 22) (n¼ 7)

AutoCAP 0 0 2 0
I 1 0 0
II 2 7 2
III 4 5 1
IV 3 8 4

No. of honey-bee No. ofVespula
allergic patients allergic patients

(n¼ 1) (n¼ 4)

RAST 0 0 1 –
I 0 1 –
II 0 1 –
III 0 0 –
IV 1 1 –



hymenoptera species of>¼ Muller grade II (51% were
sensitive to vespula, 26% to honey-bee, and 18% to an
unidentified vespinae, probably a vespula). Five per cent
(2/40) had only a local reaction of grade 0 and these patients
were excluded from further analysis, which refers only to
patients with systemic reactions (Table 3, Fig. 1.) The dif-
ferences between the CAP titres to honey-bee vs. vespula
venom in the same patient (in both honey-bee-allergic
and vespula-allergic patient groups) were significant
(P<0.001), but 5/20 (25%) vespula-, 2/10 (20%) honey-
bee- and 3/7 (43%) vespinae-allergic patients had CAP
classes of equal positivity to each venom. There was no
significant difference in the class or IgE titres between the
subgroups of patients who gave a positive history of
previous stings from other hymenoptera species, when
compared with a sting history from unidentified hymenop-
tera or those without a previous sting history of any kind.

Thirty-two out of 37 double-positive CAP patients had
intradermal skin tests to both venoms performed. Of the
five patients who did not have skin tests, four were
children and one adult refused. The relative levels and
distribution of specific IgE to both venoms are shown in
Fig. 1 and Table 3. Skin testing results are summarized in
in Fig. 2 and Table 4.

In those patients who had both skin tests and serology
performed 8/32 (25%) of CAP results were not-diagnostic
(equal positive) in this subgroup of patients, and 1/32
(3%) was false-positive. Seven of 32 (22%) skin tests
were double-negative and one of 32 (3%) was double-
positive.

Vespula-allergic patients with systemic reactions and
double-positive CAP serology

Five of 20 (25%) double-positive patients with a clinical

diagnosis of vespula allergy, had equal (non-diagnostic)
class IgE against both honey-bee and vespula venoms
(Fig. 1) which does not discriminate the likely causative
venom. Only one of 20 vespula-allergic patients had a
higher IgE level to honey-bee than vespula (class 3 vs 2)
which straddled the border between the classes.

Seven of 20 (35%) vespula-allergic patients had no
history of a honey-bee sting, although two (10%) had a
previous unidentified hymenoptera sting. Thus, 5/20 (25%)
had no history of any other sting which could explain the
presence of antibody to honey-bee venom. Six of 20 (30%)
of vespula allergic patients had very high honey-bee specific
IgE greater or equal to class 3 in the CAP system, whereas
no patient had a honey-bee IgE titre of>class 2 using the
RAST system.

Sixteen of 20 vespula-allergic patients were skin tested.
Two of 16 were negative to both venoms. In one of these
(6%) neither test was helpful in elucidating the cause of the
reactions (equal positive IgEþ double-negative skin test),
this patient nevertheless had a positive provocation test to
vespula venom and was desensitized. Another patient was
double-positive with a borderline positive honey-bee skin
test, but a strongly positive vespula skin test and was
desensitized to vespula venom.

Honey-bee-allergic patients with systemic reactions and
double-positive CAP serology

In contrast to vespula allergic patients, in the patients
allergic to honey-bee no patient had a vespula specific IgE
titre of >class 2 (Figs 1 and 2). Two out of 10 (20%) of the
honey-bee double-positive patients had similar titres of IgE
to both venoms (both class 2) (non-diagnostic) but had
severe clinical reactions to honey-bee venom of Mueller
grades III and IV. No honey-bee-allergic patient had a false
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Table 3.RAST and AutoCAP double-positivity in patients with hymenoptera venom systemic
reactions (grade IIþ)

Diagnosis Honey-bee Class Honey-bee IgE Vespula Class Vespula IgE
Median Median Median Median
(Range) (Range) (Range) (Range)

Honey-bee 4 22.7 2 1.02
(CAP, n¼ 9) (2–6) (1.45–100) (1–2) (0.35–3.1)
Honey-bee 4 25 1 0.36
(RAST, n¼ 1) (4) (25) (1) (0.36)
Vespula 2 1.16 3 10.8
(CAP, n¼ 20) (1–4) (0.40–32.1) (2–6) (1.36–100)
Vespula 2 0.9 3 6.8
(RAST, n¼ 3) (1–2) (0.38–3.1) (2–4) (2.4–20.5)
Vespinae 2 1.6 3 5.8
(CAP, n¼ 7) (1–3) (0.47–17.3) (2–4) (1.22–22.5)



positive CAP result with vespula IgE class higher than the
honey-bee class.

There was no previous history of vespula stings in five of
10 (50%) of the honey-bee-allergic patients and no other
unidentified stings in 10/10. Thus, five of 10 (50%) had no
remembered history of any other sting to explain the
presence of IgE to vespula venom.

Nine of 10 of the double-positive honey-bee-allergic
patients were skin tested to both venoms. The other (a
child) had a positive honey-bee skin test and venom chal-
lenge (Fig. 2).

Six out of nine (66%) of the double-positive honey-bee-
allergic patients had single positive skin tests to honey-bee
venom only, five out of six had positive venom challenges
and were desensitized, one out of six had a negative
challenge and was not desensitized. No honey-bee-allergic
patients had positive skin tests to both venoms. However,
one honey-beekeeper had a false-positive vespula venom
skin test but negative honey-bee skin test despite having no
history of vespula stings and a specific CAP IgE clearly
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Fig. 1 High titre specific IgE to honey-bee venom in the AutoCAP
assay system is found more commonly in vespula-allergic patients
than vice versa. The same is true for the vespinae-allergic group
whose double-positive serology is more like that of the vespula-
allergic group. The reason for this is unknown, but is unlikely to
reflect sting history, since honey-bee stings are less common than
wasp stings. Positivity of equal class to each venom is mainly a
problem in the vespid-allergic patients.

Vespula positive, 

honey-bee negative

 (n=13) 81%

(a)

Vespula positive, 

honey-bee positive 

(n=1) 6%

Vespula negative, 

honey-bee negative 

(n=2) 13%

(b)
Vespula negative, 

honey-bee negative 

(n=2) 22%

Vespula positive, 

honey-bee negative 

(n=1) 11%

Vespula negative, 

honey-bee positive

 (n=6) 67%

Vespula positive,

honey-bee negative

(n=4) 57%

(c)

Vespula negative, 

honey-bee negative 

(n=3) 43%

Fig. 2Positive skin tests to the other venom are unusual in the CAP
double-positive population using our intradermal skin-testing
technique. Double-negative skin tests are more frequent. In the
majority of patients the skin-testing results accorded with the
clinical diagnosis from the patient’s history. (a) skin test results
in vespula allergic patients with double-positive CAP serology
(n¼ 16); (b) skin test results in honey-bee allergic patients with
double-positive CAP serology (n¼ 9); (c) skin test results in
vespinae-allergic patients with double-positive CAP serology
(n¼ 7).



more positive to honey-bee venom (class 5 vs class 1). In
addition, two out of nine (22%) of the CAP double-positive
patients were negative to both venoms on skin testing, both
of whom merited desensitization. One had a positive venom
challenge the other proceeded to desensitization without
challenge.

Vespinae-allergic patients with systemic reactions and
double-positive CAP serology

This subgroup of patients could not positively identify the
hymenoptera species causing the reaction, but most thought
that a vespula sting was likely. These are therefore probable
vespinae stings (including bothvespulaandvespa[hornet]
species). This was also by far the most likely clinical
diagnosis from the circumstances of the sting.Polistes
(paper wasp) andVespa (hornet) stings are extremely
uncommon in our practice. None had a positive honey-
bee-venom skin test. Three out of seven had a double
negative skin test. Five out of seven had clinical reactions
of Mueller grade III or IV, and were candidates for desen-
sitization. Only one of five had a non-diagnostic CAP result
of equal positivity. In contrast, four of five skin tests were
positive to vespula. In four of five desensitization candidates
the skin tests and CAP results were concordant and con-
firmed that a vespula was the most likely cause. Two out of
four refused desensitization and were therefore not chal-
lenged, of the remainder one was positive the other
negative to vespula venom challenge. The patient with a
positive challenge proceeded to desensitization. Of the two
remaining patients with Muller grade II reactions, both had
double-negative skin tests and non-diagnostic CAP serol-
ogy. One was negative on venom challenge.

Six of seven (86%) patients had previous vespula stings,
and one of seven (14%) had previous honey-bee stings, one

of seven (14%) had previous unidentified stings. Therefore
only two of seven (29%) had remembered a previous sting
to explain the presence of honey-bee-specific IgE.

Utility of both skin testing and CAP serology in the CAP
double-positive population

Test results were combined as described below in the
16 vespula-allergic, nine honey-bee-allergic, and seven
vespinae-allergic CAP double-positive patients for whom
skin-test results were available. Despite the use of both tests,
we were unable to confirm the insect species in one of 16
(6%) vespula-allergic, one of nine (11%) honey-bee-allergic
and three of seven (43%) vespinae-allergic patients. Both
of these vespula and honey-bee sensitive patients had
positive challenges and were desensitized, and two of
three of the suspected vespinae-allergic patients who were
eligible for desensitization had negative challenges to the
suspected venom. The third vespinae allergic patient was
not a desensitization candidate and was therefore not
challenged.

Other allergy

Many double-positive patients (46%) had a history of at
least one other allergy, but this was not obviously more
prevalent than the general population. Nine of 21 vespula-
allergic CAP patients had raised IgE with a median value of
654 IU/mL (range 189 to> 2000). Only two patients had
values greater than 1000 IU/mL. Total IgE was raised in five
of nine honey-bee allergic CAP patients with a median
value of 230 IU/mL (range 181–425).

Discussion

We noticed an apparent increase in the number of
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Table 4. Intradermal skin test results in patients double-positive in the CAP assay

Patient Diluent Diluent Honey-bee Honey-bee Vespula Vespula
Group Mean Mean Mean Mean Mean Mean

Weal Flare Weal Flare Weal Flare
(mm) (mm) (mm) (mm) (mm) (mm)

Vespula 10.2 3.1 10.5 15.1 19.8 48.3
allergic
(n¼ 16)

Honey-bee 9 0 21.4 39.7 10.1 34.4
allergic
(n¼ 9)

Vespinae 9.9 3.2 10.3 11.6 16.9 48.4
allergic
(n¼ 7)



patients with double-positive specific IgE results after
changing to the AutoCAP system. We therefore examined
the clinical details of patients assayed using the RAST and
CAP system in the routine regional immunology laboratory
over a 4-year-period to determine the significance of
double-positivity and the characteristics of the double-
positive population. Previous studies demonstrate a good
correlation between RAST and CAP results [2,4], particu-
larly for inhalant allergens. CAP is consistently more
sensitive but may also be less specific [5–7]. Most immu-
nology laboratories calibrate RAST using the manufac-
turer’s Birch-specific serum in PRU/mL. AutoCAP, in
contrast, is calibrated against the WHO total IgE interna-
tional reference preparation. Low level CAP positivity for
insect venom (up to class 2) is reported to be equivalent to a
RAST titre anywhere between 0 and (2) [7]. It is not
generally appreciated that CAP and RAST classes are not
strictly equivalent. Class reporting can also disguise clini-
cally useful differences in titres.

Change-over to AutoCAP appeared to increase double-
positive IgE results (30% vs 10%,P< 0.01). Twenty-five
per cent of vespula-allergic, 50% of honey-bee-allergic and
72% of Vespinae-allergic IgE double-positive patients had
no clear history of previous exposure to the other venom.
Many patients therefore appear to have crossreacting anti-
bodies. In contrast, in another study of high-titre cross-
reactive IgE detected by RAST, 92% (24/25) had a history
of previous stings, mostly unidentified [8].

Serology and skin testing reflect exposure, not clinical
sensitivity. There is no clear proof in this series or in the
published literature on RAST that the incidental presence of
IgE to another insect species represents a significant risk of
clinical hypersensitivity. IgE to venom detectable by RAST
is found in 6% of populations without reactions [9,10] and
up to 60% of people have been stung in the past [11]. This
may be higher if CAP is more sensitive [2,7]. Asymptomatic
skin test positivity may be more common, since some skin
prick tests are reported to be even more sensitive than CAP
[4,12–16].

Several investigators have demonstrated double-positivity
in RAST testing of healthy controls at frequencies of 6–29%
for honey-bee and 0–7% for vespula venom [17]. Further-
more, RAST IgE to the other venom ($class 2) was found in
18% of honey-bee allergic and 34% of vespula allergic
patients [17], similar to the frequencies described in this
study. Intradermal skin tests however, showed the opposite
pattern, with more positive vespula skin tests in honey-bee
allergic subjects (34%) than honey-bee positivity in vespula-
allergic patients (17%) [17]. Our results show that in the
double-positive subpopulation, intradermal testing was more
likely to be double-negative (13% of vespula-, 22% of honey-
bee-, and 43% of vespinae-allergic patients), and only one of
our vespula-allergic patients and one honey-bee-allergic

patient was positive to the other venom. This difference
may be explained by differences in the properties of each
skin test methodology, or the patient populations.

Positivity to both venoms is sometimes taken as an
indication for immunotherapy with both [8,18] but
documented clinical reactions to both species are rare
[17,19,20]. We did not make a diagnosis of clinical hyper-
sensitivity to a second venom in any patient, and no one has
had a reaction to the other venom over the period of the
study. Even with a clear history of a symptomatic reaction to
a sting and positive confirmatory tests to one venom only,
the risk is not predictable and some investigators favour a
controlled sting challenge to select patients for desensitiza-
tion immunotherapy [21–23], although this is still contro-
versial [24]. Indeed after immunotherapy, there is clinical
non-reactivity but persisting serology and/or skin test posi-
tivity in most patients [3,25]. However, reactions are rare in
patients negative in both tests, but cannot be absolutely
excluded since a few have no detectable venom-specific IgE
at presentation [20,26]. The reason for this is not clear. In
two of our patients with both unhelpful serology and
negative skin tests a venom challenge was positive, but
there were also two patients with unhelpful tests who had a
negative venom challenge.

The level of IgE to venom does not reliably reflect the
severity of the last reaction [3,23,27,28] and this is con-
firmed in our study of double-positive patients, where
the same proportion (50%) of vespula-allergic patients
with specific IgE of class 2 and below, or class 3 and
above, were candidates for desensitization therapy. Whether
the level of venom-specific IgE or IgG is a predictor of
subsequent reactivity is still controversial [1,3,29–34], but
there is little evidence in this cohort of frequent clinical
sensitivity to both venoms in double-positive patients.

Possible explanations for double-positivity include
crossreactive components of both venoms (e.g. phospho-
lipase or hyaluronidase, Sol I 1), other environmental
antigens (dietary carbohydrate antigens), or previous
sting exposure to both venoms [35,36]. It is not clear
why immunization with vespula venom appears to pro-
duce higher titres of crossreactive antibodies to honey-bee
venom than vice versa, as confirmed by this study. A few
patients have been reported with definite clinical allergy
to both venoms but their specific IgE antibodies were of
distinct specificity for each venom and were not cross-
inhibitable [19,20,37] suggesting separate sensitization
against each species. In some of these patients prior
immunotherapy with whole body may confound interpre-
tation [19,37]. Crossreactive RAST IgE was found in 17/
25 (68%) patients selected for double-positive RAST
serology [8] but none had a clear clinical history of
allergy to both venoms. All 17 had truly crossreactive
antibodies in RAST inhibition studies, and most had
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systemic reactions, but all were selected for high-titre
RAST positivity, whereas our study includes allergic
patients with low titre positivity in the CAP assay.
Interestingly, the remaining seven patients (28%) in
that study had non-crossreactive antibodies which most
probably arose from exposure to both venoms, since 92%
had a history of previous exposure to other stings.

Testing for specific IgE should be used selectively and
interpreted with regard to the clinical information. It
should not be interpreted as evidence of hypersensitivity
in isolation. Both honey-bee and vespula IgE should be
assayed upon initial investigation if skin testing cannot be
used initially. The majority of our patients clearly
identified the causative insect and the diagnosis is not in
doubt. In the 19% for whom a positive visual identification
was not available a vespinae sting was likely and was
confirmed by using additional skin testing in four of seven
(57%). Skin testing using our technique is rarely double-
positive in serologically double-positive patients (3%),
although double-negativity was seen in 19%. CAP double-
positivity is common in our vespula-allergic patients, and is
often of similar high titre to both venoms. In most cases this
does not appear to be clinically important but could be
misleading. Thirty per cent of the AutoCAP results and
25% of the skin tests were non-diagnostic. However, using
both tests supported the clinical diagnosis in 84% of our
double-positive population. Some of the non-diagnostic
results after combining both tests (5/32, 16%) may represent
patients who are no longer sensitive due to attrition of
IgE titres with time. Four of these were challenged
because they were candidates for desensitization on
clinical assessment and two of four were positive. Unfortu-
nately there is no test (even challenge) which can
incontrovertibly distinguish these patients who are no
longer sensitive.

Although CAP double-positivity is common, CAP IgE or
intradermal skin test are rarely uninformative, especially
when used in combination. Challenge testing may be
necessary in a few difficult patients. If CAP is to be used
routinely in the diagnosis of allergic reactions to insect
venom, IgE to both venoms should be measured.
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