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The aim of the study was to determine whether a short interval

(<2 months) between two consecutive stings influences the development of
Hymenoptera venom allergy. The study compared the sting-interval
distribution in 120 allergic patients who experienced a first-time systemic
reaction to a Hymenoptera sting, and in 100 healthy controls. A significant
difference in sting-interval distribution between the two groups was found
(P=0.0001). In 71 of 120 allergic patients, the sting that provoked the
systemic reaction had been preceded by another, completely tolerated sting
not more than 2 months before. However, in the control group only four
subjects out of 100 had received two consecutive stings within less than 2
months. In conclusion, a short interval between two consecutive stings seems
to be a risk factor for the onset of Hymenoptera venom allergy.
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Epidemiologic studies in both the USA and Europe
have revealed that the prevalence of Hymenoptera
venom allergy in the general population ranges be-
tween 0.8 and 49 (1, 5, 6, 19). The natural history
of the disease has been extensively investigated in
retrospective and prospective studies (reviewed in
Ref. 17). On the other hand, few data are available
on the genetic and environmental factors that may
be involved in the production and persistence of IgE
antibodies in subjects stung by Hymenoptera.

As regards genetic factors, the familial aspects in
the development of the disease have been described
(9); a possible protective role of black race has also
been suggested (13). In addition, protection linked to
human lymphocyte antigen (HLA)-DR4 and DQw?3
alleles, whose presence is associated with the inabil-
ity to synthesize IgE against two important venom
allergens (phospholipase A, and melittin), has been
shown (12).

As for environmental factors, the total number of
stings appears to play a central role in Hymenoptera
venom sensitization. This observation is consistent
with both the fact that most Hymenoptera-allergic
patients live in rural areas and the high prevalence
of sensitization in beekeepers (1, 2, 11, 14, 16, 23).
However, the risk of sensitization in beekeepers is
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inversely proportional to the total number of stings
received per year. It has been shown that beekeep-
ers stung more than 30 times in a season do not
develop any allergic reaction because they undergo
“spontaneous desensitization” (3).

Current opinion supports the hypothesis that a
temporal factor of antigen administration influences
the development of anaphylactic reactions (22). Since
Hymenoptera venom allergy allows identification of
the interaction times between antigen and the im-
mune system, we wanted to determine whether the
time interval between two consecutive stings can
affect the development of venom allergy.

Material and methods

A retrospective study was done on 120 patients (98
men and 22 women) with a mean age of 38 years
(range: 9-75 years) allergic to Hymenoptera venom
(73 vespid and 47 honeybee). The patients were se-
lected according to the following criteria:

« first systemic allergic reaction to a Hymenoptera
sting (reactions were graded according to Muel-
ler’s classification (15))

e previous sting (or stings) perfectly tolerated

 positive identification of the stinging insect (pa-



tients whose threshold skin reactivity or RAST

were equal for Apis mellifera and Vespula species

venoms were excluded from the study).

The diagnosis was made by intradermal testing,
with increasing venom dilutions ranging from 0.001
to 1.0 pg/ml. The following Hymenoptera venoms
were used; 4. mellifera, Vespula species, and Polistes
species (Pharmalgen ALK, Denmark); specific
serum IgE against these venoms was also determined
(Phadebas RAST, Pharmacia, Uppsala, Sweden).

The patients were divided into two groups accord-
ing to the time interval (<2 months or > 2 months)
between the sting that provoked the allergic reaction
and the antecedent sting that was completely toler-
ated.

One hundred healthy subjects were used as a con-
trol, mostly family members of the patients (47 men,
53 women), with a mean age of 42 years (range:
10-81 years), who had been stung on repeated oc-
casions without any allergic reactions. The control
group was mostly composed of farmers or their fam-
ily members, who could identify with certitude the
stinging insect. In such subjects, the distribution of
time interval between consecutive stings (<2 months
or >2 months) was also studied.

Statistical analyses

The statistical tests used were the chi-square test
and the t-test for unpaired data. Differences were
considered to be significant for P<0.05.

Results

In 71 out of 120 allergic patients, the sting that pro-
voked the systemic reaction had been preceded by
another, perfectly tolerated sting not more than 2
months before. On the other hand, in the control
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Fig. 1. Dastribution of patients in reference to time interval be-
tween two successive Hymenoptera stings.

Sting interval and venom allergy

group, only four subjects out of 100 had received two
consecutive stings in less than 2 months. A signifi-
cant difference in distribution of sting intervals be-
tween the two groups was found (P = 0.0001).

A further subdivision of the allergic patients, based
on various time intervals between two stings (0-2,
2-12, 12-24, or > 24 months), confirmed that the
highest risk was related to the shortest time interval.
Moreover, a homogeneous patient distribution in the
intervals greater than 2 months was shown (Fig. 1).
In the allergic group, the mean age of 71 short-sting-
interval patients (34 + 12 years) was significantly
lower than the mean age (43 + 14 years) of the re-
maining 49 patients having a longer sting interval
(P<0.001). No significant differences in sex, atopy,
kind of stinging insect, reaction severity, skin reac-
tivity, or RAST class were found.

Discussion

Retrospective studies suggest that, after the initial
sting reaction, the time interval of successive re-
stings does not influence the natural history of the
disease (13, 18). However, the selection criteria in
such studies may have been erroneous, because the
nonreacting patients exposed to a subsequent sting
did not return for reexamination. Additionally, it has
been reported that a re-sting occurring within 3-4
weeks after an allergic reaction to a Hymenoptera
sting may be asymptomatic, thus suggesting the ex-
istence of a “refractory phase” (20).

Our data suggest that a short time interval
(<2 months) between the innocuous sting and the
successive sting that leads to a systemic reaction
appears to be a risk factor in the development of
Hymenoptera venom allergy. Our findings are con-
sistent with the high risk of sensitization in those
categories subject to a high degree of exposure, such
as beekeepers. Many studies have reported that the
prevalence of allergic reactions to stings in beekeep-
ers was considerably higher than those observed in
the general population (2, 11, 14, 16, 23). Short sting
intervals are evidently much more common among
beekeepers than among the general population, and
this fact may offer indirect confirmation of our find-
ings.

Furthermore, in our study, the mean age of the 71
allergic patients included in the short-time-sting-
interval group was significantly lower than that of
the remaining 49 patients. This could be related to
a difference in immunologic reactivity or, more prob-
ably, to the fact that younger people are at greater
risk of exposure to stings (1, 7, 13, 17).

The sensitization risk to bee venom in nonallergic
subjects has been evaluated in one prospective study
(10). This study involved 29 nonallergic, healthy vol-
unteers who received a total dose of 250 pg of pu-
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rified bee venom. Specific IgE production was noted
in 13.79%, cof the subjects after one injection and in
319, after two injections; IgE levels tended to de-
crease after a few months in all subjects. Such find-
ings were compared with the prevalence of clinical
venom reaction (6.89%,) in the general-population
control. The authors hypothesized that the differ-
ence in percentage between the sensitization (31%)
and the development of clinical reactions (6.8%)
could be explained by the fact that not all the venom-
sensitized patients were re-stung by a bee during the
period in which specific IgE was present.

The hypothesis of transient sensitivity was also
suggested in some epidemiologic studies to explain
the difference between the high sensitization rate to
venom and the relatively low prevalence of the dis-
ease (7, 8, 21).

Consistent with the above data, we believe that, in
some patients, a short re-sting interval increases the
likelihood of finding IgE levels prone to clinical re-
action. Furthermore, in our study, after the first 2
months, patient distribution was homogeneous, and
no relationship between the re-sting interval and the
development of venom allergy was found (Fig. 1).
Such data suggest that a difference may exist in the
immune response pattern to venom allergens be-
tween the two groups. Although some aspects of
venom-specific IgE synthesis have been studied
(4, 12), the factors that regulate the persistence of
such antibodies after a sting in man remain un-
known.

In conclusion, in some subjects, the time interval
between two consecutive stings can affect the onset
of Hymenoptera venom allergy; further studies will
be necessary to assess the degree of risk and the
clinical outcome in such patients.
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