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ABSTRACf
To evaluate whether atopy is a risk factor for systemic

reactions to hymenoptera stings, we compared the atopic status
of two groups of subjects. Thefirst group included 93 patients
(59 males), mean (± SD) age: 42.3 ± 17.2 yrs with a history
of anaphylactic reactions to hymenoptera stings. The second
was a control group of 712 subjects (379 males), mean (± SD)
age: 42.0 ± 9.6 years recruited at a public health care center.
The protocol included a standardized questionnaire about
symptoms suggestive of atopy, i.e. medical diagnosis of
asthma, perennial rhinitis or hay fever, and skin tests to
common aeroallergens, i.e. house dust mites, cat danders, and
grass pollens. The percentage of subjects with atopic symptoms
was comparable in the two groups (32.2% for the patient group
and 28.5 %for the control group). Similarly, 22.6% ofpatients
and 36.8% of controls exhibited at least one positive skin prick
test. Lastly, 15.1% of patients and 18.5% of controls (a non-
significant difference) had at least one symptom of atopy and
at least one positive skin test. These findings show that atopy
is not a risk factor for systemic reactions to hymenoptera
stings. (Allergy Proc 15:49-52, 1994)

Systemic reactions (SR) to hymenoptera stings (HS)
are commonly present in up to 6.6%0 of the general

population according to a recent report by our groupl
using medical history and skin tests to venoms as
criteria. Since these SR are IgE-mediated, atopy is
widely considered as a possible risk factor. In previous
attempts to establish a connection between atopy and
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SR to HS, atopy has mostly been defined on clinical
grounds, i.e. history of symptoms of asthma, hay fever,
perennial rhinitis, or childhood dermatitis. Although
suggestive of atopy, the presence of these symptoms is
not necessarily linked to specific IgE against common
aero-allergens.2 In this study, we compared the distri-
bution of symptoms of atopy and skin tests to common
aeroallergens in a group of 93 subjects with a history of
SR to HS and a large control group.

SUBJECfS

Patient Group

The criterion for inclusion was a positive skin test to
hymenoptera venom in patients referred to our

department for SR to HS. Over a I-year period, 93
patients were included (59 males, 34 females ranging
in age from 26 to 60, mean (± SD) age 42.3 ± 17.2
years).

Control Group

The control group consisted of 712 adults, 20 to 60
years old, recruited during routine medical exami-

nations at the public health care center of the Bouches-
du-Rhone district in Marseille. In France, all subjects
affiliated with the Social Security System (i.e. 95% of
the total population) have the opportunity to undergo
a check-up every 5 years. We studied subjects visiting
the center from January to July 1987. The group in-
cluded 379 men and 333 women with a mean (± SO)
age of 42.0 ± 9.6 years.

METHODS

Questionnaire

For each patient and control, a short questionnaire
was completed by an allergologist. The questions
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TABLE II

6.3%
19.2%
36.8%

Controls

29.8%

2.1%
11.8%
22.6%

Patients

15.0%Dermatophagoides pter-
onyssinus and farinae

Cat danders
Grass pollens
At least one positive

skin test

Percentage of positive skin tests in the two groups.

percentage of subjects complaining of asthma, peren-
nial rhinitis, or hay fever was 32.2% in the patient
group and 28.5% in the control group. As shown in
Table 2, the two groups were also comparable with
regard to distribution of positive skin tests. There was
a nonstatistically significant trend for fewer positive
skin tests in the patients' group. Seventy-seven % of
patients and 63% of controls had negative skin tests.
The percentage of patients with more than one positive
skin test was also comparable.

Table 3 shows that the prevalence of atopy defined
on clinical grounds, i.e. asthma, hay fever, perennial
rhinitis, childhood dermatitis, and positive skin tests
was similar in the two groups. In 15.5% of patients and
18.5% of controls, at least one symptom suggestive of
atopy as well as one positive skin test to common aero-
allergens was recorded (a non-significant difference).

DISCUSSION

This study demonstrates that atopy is not more com-
mon in patients with a history of SR to hymenop-

tera stings than in a control group. This holds true
whether atopy is defined on a questionnaire or on skin
test reactions to common aeroallergens. In our study
groups, as in Golden's study,4 there was some sex-ratio
imbalance, with more males in the patients' group.
However, because skin test reactivity to Common aero-
allergens is known to be more common in males,2.4.5
this imbalance could only result in an overestimation
of skin test reactivity in the patients' group. Thus, it

were designed to assess clinical atopy on the basis of
clinical symptoms, i.e. hay fever, asthma, childhood
dermatitis, and family history of atopic diseases.

Statistical Analysis

We compared the prevalence of atopic symptoms
and percentage of positive skin tests in patients

and control groups using a chi square test. The degree
of statistical significance was chosen at 0.05.

Skin Test to Common Allergens

Skin testing to common allergens was performed on
the volar surface of the forearm by the prick test

technique using the following allergens (Stallergenes
Laboratories, Paris, France): Dermatophagoides fari-
nae, Dermatophagoides pteronyssinus, cat danders,
grass pollen. Such a limited number of allergens has
been shown to efficiently demonstrate atopic back-
ground.3 Reactions were evaluated after 20 minutes
and were considered positive if the diameter of the
wheal was at least equal to half of the diameter induced
by codeine phosphate.

Skin Tests to Hymenoptera Venom

Skin testing to hymenoptera venoms was performed
using Honey bee, Yellow jacket, and Wasp venoms

(Dome Hollister Stier Laboratories, Paris, France). In-
tracutaneous skin tests and point titration with serial
lO-fold dilutions were started at 0.001 ~g/ml. The dose
was increased at IS-minute intervals until a positive
reaction defined as a wheal and flare larger than 9 and
20 mm in diameter, respectively, was obtained. The
maximum venom concentration was 1 ~g/ml since
non-specific sting reactions can occur at concentrations
of 10 ~g/ml or more. The solvent (saline) and codeine
phosphate were used as negative and positive controls,
respectively.

RESULTS

Both ~he patie~t and control groups were made up
mamly of mIddle-aged males. As shown in Table

1, the two groups did not differ significantly with respect
to cumulative prevalence of each atopic symptom. The

TABLE I

Asthma (%) 5.3 5.7
Perennial Rhinitis (%) 18.3 26.4
Hay Fever (%) 19.3 16.4
At least one symptom (%) 32.2 28.5

Prevalence of symptoms suggestive of atopy in the two
groups.

TABLE III

(18.5%)

Controls

n = 132

(15.1%)

Patients

n = 14At least one symptom
suggestive of atopy +

At least one positive skin
test

Prevalence of atopy defined on the basis of symptoms
and skin tests.

Controls
n=712

Patients
n = 93
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does not represent a bias in a study which did not show
a higher percentage of skin test reactivity in the patients'
group.

Several authors have attempted to determine whether
HS allergy is related to atopic status. Most of them have
defined atopy according to symptoms. Lockey et a\.,6
in a population of 2181 sting-allergic subjects, reported
29.5% of atopic subjects. These authors defined atopy
on the basis of clinical symptoms: asthma, allergic
rhinitis, and atopic eczema. This percentage is in agree-
ment with our data. Settipane7 reported that the prev-
alence of atopy among patients with insect sting allergy
was 13%, while Schwartz8 reported 63%. This large
discrepancy seems to be primarily due to differences in
methodology. Settipane based his findings on responses
of parents of 2964 boy scouts, 11 to 16 years old, to a
questionnaire administered prior to a summer camp
concerning bee or insect sting allergy and history of
asthma and hay fever. Subjects did not undergo skin
testing with any allergens, including insect extracts. The
frequency of bee sting allergy in the 318 scouts with
asthma and/or hay fever was 0.9% as compared with
0.8% in the 2639 scouts without asthma or hay fever,
a difference which was not statistically significant. The
prevalence of atopy was equal to 11% in the total
population and 13% in the hymenoptera allergic pop-
ulation. In his study,8 Schwartz divided on the basis of
clinical history 52 patients with hymenoptera sensitivity
into two groups, 41 with systemic reactions and 11 with
local hypersensitivity. The incidence of atopy was de-
termined by carefully assessing the patient's history.
Individuals who had a past history or a family history
of asthma, hay fever, or atopic eczema were considered
as atopic as were those who had no history but had
positive skin tests to inhaled allergens (grass, tree, rag-
weed, fungal, animal danders, and house dust) or food
(wheat, milk, egg, peanut, and salmon). Hypersensitiv-
ity to drugs was not considered to be evidence of atopy.
Of the 41 patients with systemic hypersensitivity to
hymenoptera, 14 were judged non-atopic. The preva-
lence of atopy in this HS allergic population (41 pa-
tients) was 63%. Przybilla et a\.9 studied a large group
of 525 patients with HS allergy in regard to atopic
criteria. They demonstrated a history of atopic disease
in 25%, a total serum IgE ~ 100 KU/I in 48%, and at
least one positive skin test to common aero-allergens
in 53%. Unfortunately, there was no control group in
this study. Besides, the authors suggested that, in the.
presence of at least one positive reaction to common
aeroallergens, the threshold for skin tests to venom was
lower.

Apart from our study, only one other investigation
has used both symptoms and skin tests to common
allergens to define atopy.3 This study has included a
sample of 269 subjects from Westinghouse Electric
Corporation. Subjects were asked about their histories
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of previous stings and possible allergic reactions, as well
as personal allergic history. Skin tests using a panel of
common inhalant allergens were performed. The per-
centage of positive skin tests was 56% in subjects with
a history of systemic reaction to HS, whereas it was
25% in subjects without such a history. Although this
difference was statistically significant, it should be
stressed that it is based on a small study group (nine
subjects had a history of systemic reaction to HS).

Discrepancies between our findings and reports from
the literature may be partly explained by criteria used
to define atopy. In a previous epidemiological study
performed in an health care center,2 we have shown
that the predictive value of questions related to asthma,

.perennial rhinitis, and even hay fever is low (less than
40% for the latter); the mean age of the study popula-
tion is high. Thus, one would have to use skin tests to
common inhalant allergens in order to properly identify
atopy (alternatively RAST, which is a more expensive
and less sensitive tool).

In contrast, atopy seems to be a predisposing factor
for anaphylaxis in bee keepers. BousquetlO evaluated
atopy in a population of 250 bee keepers by means of
a questionnaire and found that the percentage of bee
keepers with a personal history of atopy was signifi-
cantly higher among those who had anaphylactic symp-
toms than in those who had no anaphylaxis (41 % vs
16%, p <0.02). This is in agreement with other findings.
Miyachi11 reported an atopic background in 47% of
allergic bee keepers (16/24 subjects) as compared with
13% of controls (6/47 subjects). Mueller12 observed
that the mean age at which HS allergy first becomes
manifest was significantly lower among atopies (35.6%
between 1 and 10 years old) than non-atopies (22%
between 20 and 30 years old). The severity of the first
anaphylactic reaction, especially in respiratory symp-
toms, was significantly greater in atopies than non-
atopies. These observations suggest that atopy can in-
fluence the severity of clinical manifestations.

CONCLUSION

Inconclusion, this study shows that the percentage of
atopic subjects, defined by clinical symptoms and

positive skin tests to common aero-allergens, was not
higher in patients with a history of anaphylactic reac-
tion to HS than in controls with no such history. This
suggests that atopy is not a risk factor for the occurrence
of anaphylactic reaction to HS, at least among non-bee
keepers.
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