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Summary

M Background : Severity of a previous reaction, adult age, male gender and honeybee sting are risk factors for severe sys-
temic reactions after hymenoptera stings. The aim of the study was to assess the association between the Vespa crabro sting
and severe systemic reactions.

B Methods : One hundred fifty seven hymenoptera allergic patients with a positive case history for systemic reactions were
selected on the basis of unequivocal identification of the stinging insect. In 97 patients the culprit insect was Vespula spp., in
35 was Vespa crabro in the remaining 25 patients was Apis mellifera. The relative risk for a life-threatening reactions after a
sting was evaluated for each hymenoptera species.

B Results : While the percentage of life-threatening reactions was similar both in Apis mellifera {24%) and in Vespula spp.

Allergic patients roqu (27.8%), a very high prevalence (81.2%) was documented in Vespa crabro allergic patients group.
The relative risk for lite-threatening reactions after a Vespa crabro sting was about three times hiEher (RR = 2.74 - Cl 95%

1.93-3.89 - R < 0.0001) than it was for a honeybee or yellow jacket sting. The increase of the ris

for life-threatening reac-

tions after a Vespa crabro sting was independent from the age of patients.
B Conclusion : Vespa crabro sting seems to be a new risk factor for life-threatening reactions after hymenoptera sting.
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T he prevalence of systemic reactions after a

€71

hymenoptera sting varies between 0.15-3.3%

(1). The disease tends towards a spontaneous
self-limitation and the tendency to relapse varies from
21-73% (1, 2, 3). The prevalence of severe allergic
reactions is about 25% of systemic reactions (4).

Risk factors for severe reactions are the severity of the
previous reaction, adult age, male gender and type of
stinging insect (1). An elevated serum baseline trypta-
se level has also been suggested and is presently under
investigation (4).

In the general population the prevalence of sensitiza-
tion to vespids is greater than to honeybee ; neverthe-
less the honeybee sting is a risk factor for severe
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systemic reactions and in particular the re-occurrence
of a severe systemic reaction after a honeybee sting is
higher than that to a sting from a vespid (1, 3).

The three common species of vespid found in Europe
are the Yellow jacket (Vespula spp.), Wasp (Polistes
spp.) and European hornet (Vespa crabro).

Some differences in venom sensitivity have been docu-
mented in populations exposed to different species of
vespids, but a link between a specific species and
reaction severity has not been reported (5, 6).

The role of Vespa crabro stings in life-threatening
reactions has been suggested but the risk was consi-
dered low as this insect is rare (7, 8).

In a perspective national survey performed in ltaly in
September 1999, involving 23 Casualty Departments,
56 systemic severe reactions (classes IlI-IV, Mueller)
caused by insect stings were reported.
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According to the patients’ identification the culprit
insects were honeybee 2 (3.5%), wasp/yellow jacket
14 (25%), European hornet 15 (27%), unidentified
insect 25 {44.5%) (9).

In spite of the limits in culprit insect identification, this
data is consistent with a previous observation and under-
lines the threat that Vespa crabro represents in ltaly (10).

The present study was therefore designed to evaluate the
role of the European hornet in severe sting reactions.

The data obtained seem to confirm that the European
hornet sting is a risk factor for life-threatening reactions.

SUBJECTS AND METHODS

SUBJECTS

One hundred and sixty two hymenoptera-venom-allergic
patients, with a systemic reaction and who had positi-
vely identified the culprit insect were evaluated.

The identification of the culprit insect was obtained by
matching the results of the skin fest, patient information
concerning the features of the sting and of the stinging
insect as well as patient's insect identification by an
enfomological collection.

The European hornet in particular is easily distingui-
shed from other vespids by its size, which is about
three-four times greater than that of the Polistes spp.
or Vespula spp, by its distinctive brown and orange
colours and by its very painful sting.

If there was any doubt as to the identification of the
insect the patient was not enrolled in the study.

The degree of severity of the systemic reactions was
classified as per Mueller’s classification (11).

Intracutaneous skin tests were performed to the
forearm with increasing venom dilutions ranging from
0.001ug to Tug/ml to diagnose venom allergy.

The following Hymenoptera venoms were used : Apis
mellifera, Vespula spp, Polistes spp (Alk-Abello-
Denmark, Stallergénes-France), Vespa Crabro
(Anallergo- Italy).

Since allergy to Polistes spp was positively diagnosed in
only 5 patients and this group was too small for statis-
tical analysis the patients were not included in the study.
Elevated serum baseline tryptase level was not evaluated.

METHODS

Statistical analysis WAS performed on a Macintosh
computer using an Instat 2.03 (GraphPad Software
1994) software package.

The t-test and chi-squared test were used in descripti-
ve analysis of patients and the results are reported as
mean = standard deviation (SD).

For each stinging hymenoptera species the relative risk
of a life-threatening reaction (Class IV as per the
Mueller classification) was calculated against the sum
of milder systemic reactions (Classes I, II, lll as per the
Mueller classification).

As age is a well known risk factor for severity of
Hymenoptera sting reactions, thus interfering with the
results, the patients were arbitrary divided into two
age groups (< 50 years), (> 51 years) and the same
analysis was repeated for each age group.

Data were reported as relative risk (RR) and 95%
confidence interval (Cl).

The significance was ascribed for P < 0.05 (two
tailed-test).

RESULTS

The characteristics of our sample of patients are des-
cribed in table 1. Consistent with the usual epidemio-
logical appearance of this disease a higher prevalen-
ce of venom allergy in male than in female and a
higher prevalence of allergy to vespids than to honey-
bee was observed.

No significant difference in gender percentages in
each group was documented (Chi-square 1.34
P = 0.51). Severe systemic reactions represent 37.5%
of systemic reactions resulting from a sting, the vast
majority of which were caused by vespids (45.7%
Vespula spp. 44% Vespa crabro), and the remaining
10.3% by honeybees.

The percentage of life-threatening reactions was very
high in the Vespa crabro allergic patients group
(81,25%), while was similar both in honeybee allergic
group (24%) and in Vespula spp. allergic group
(27,8 %) (Chi-square 25.995 P < 0.0001).

In those patients who have had a systemic reaction, the
risk of a life-threatening reaction is about three times
higher (RR = 2.74 - CI 95% 1.93-3.89 - R < 0.0001)
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for the Vespa crabro sting than it is for the honey bee
or yellow jacket sting. There are no significant diffe-
rences between the last two insects (table 2). The mean
age of the patients allergic to Vespa crabro was
higher than that for the other two groups of allergic
patients (Vespa crabro vs Vespula spp P < 0.001 and
Vespa crabro vs Apis m. P < 0.02) (table 1), but this
factor does not seem to play a determining role in
reaction severity. Indeed, the relative risk for severe
systemic reactions after a Vespa crabro sting is
more than double compared to honeybee or yellow
jacket stings in both the < 50 years age group (RR =
2.83- Cl 95% 1.62-4.49 - P = 0.0065) and in the >
51 years age group (RR = 2.39 - CI 95% 1.45-3.95-
P = 0.0008). No differences between yellow jacket
and bee stings was confirmed  (table 3).

DISCUSSION

Our results cleanly confirm the role of the European hor-
net in life threatening reactions after stinging. Moreover
the results seem indicate that Vespa crabro allergy is
having more impact than Polistes spp and honeybee
allergy in the general population, at least in ltaly.

The epidemiological features of our patients (age, gen-
der distribution, sensitivity distribution between vespid
and honeybee, prevalence of severe allergic reaction
within a systemic reaction after a sting) are consistent
with the usual features of hymenoptera allergic
patients. The most important difference is the very high
prevalence (81%) of a life-threatening reaction after a
sting from the European hornet.

The mean age of European hornet allergic patients is
higher than the mean age of the yellow jacket and
honeybee allergic patients, thus questioning the role of
European hornet sting in this result.

Indeed the age is a well known risk factor for life threa-
fening reactions after insect sting, because of the coexis-
ting cardiovascular disease and  their treatment (1).

Vespa Crabro
Apis Mellifera

Total

The persistence of the highest risk for life threatening
reactions after European hornet sting seems indepen-
dent from age of patients (table 3) and is consistent
with an effective role of European hornet sting in such
result.

The European hornet (Vespa crabro) is present in
Europe and also on the east cost of North America
where it was accidentally introduced by man in 19th
century.

It is the least common vespid but its presence in the
environment varies from country to country and from
year fo year. Also the exact geographical distribution
of the insect in Europe is not well known.

Specific sensitivity fo venoms in populations exposed
to different vespids revealed the minor impact of the
European hornet in Spain, while a greater role of the
same insect was noted in south-east France (Marseille)

and in ltaly (5, 6, 7) .

The extensive cross-reactivity between Vespula spp
and Vespa Crabro venoms (12, 13) and the lack of
specific diagnostic tools for Vespa Crabro until up to
a few years ago, meant that only Vespula spp dia-
gnostic tools were available, thus underestimating the
specific role of the European Hornet in epidemiologi-
cal studies performed in countries belonging to the
mediterranean basin (14, 15, 16).

The cause of the link between life-threatening reactions
and a Vespa crabro sting is unknown, though there is
speculation that the composition and/or the dose of
venom injected could be involved.

The main components of Vespa crabro venom, hya-
luronidase, phospholipase A and B and Antigen 5
are structurally homologous to corresponding proteins
in other vespid venoms. The sequence homology of
major allergens is around 70% (7, 12, 13). Two spe-
cific biologically active peptides were isolated from
Vespa crabro venom : mastoparan, which degranu-
lates mast cells, and crabrolin, which enhances phos-

68/29 4| £ 16 year
27/08 56 + 13 years* §
20/05 47 + 12 years §
115/42

Table 1 : Demographic characteristics of the patients and relationship with culprit insect.
# R4/R1+R2+R3 : proportion of class IV Mueller reaction versus classes | + Il + Il Mueller systemic reactions

(P < 0.0001 Chi-square test).
*R< 0.001, § R<0.02 (student t test).
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pholipase activity but a relationship between these
peptides and reaction severity has never been docu-
mented (7).

The amount of venom proteins injected per sting
and reaction severity have been suggested as a
possible cause in different level of reaction severity,
particularly at re-sting, between honeybee and yel-
low jacket (17).

Indeed, the venom dose injected by the honeybee is
relatively high and constant having been calculated at
59 + 7 ug in one study and in 148 png in a second
study (18, 19).

On the other hand the dose of venom injected by
Vespula spp is low and varies between 2-20 pg : the
feeding habits of the insect immediately prior to stin-
ging can reduce the amount of venom injected per

sting (20).

The amount of venom injected in a single hornet sting
is not known, but the quantity of venom collected from
a single Vespa crabro was 0.92 mg, the dry weight of

Vespa crabro 3.09 which was 260 pg. even if the total dose is not injec-
versus (Cl 95% 1.49-6.3) ted in a single sting the availability of this potentially
Apis Mellifera p = 0.0002 high amount of venom could be involved in the severi-
Vespa crabro 266 ty of the reactions resulting from a sting (20).
versus (CI 95% | 83-3.88) ,
Vespula spp. b < 0.0001 Taken together such observations seem to suggest that
it could be the amount rather than the composition of
Vespa crabro 2.74 ..
the venom injected that makes the European Hornet
versus (C195% 1.93-3.89) sting so danaerous
Apis Mellifera+ p < 0.0001 9 9 '
Vespula spp- Cross-reactivity between Vespula spp and Vespa cra-
Vespula spp. 115 bro venoms is a further aspect amplifying the threat
versus (C193% 0.33-249) biomn Vespe wrobre, beocse o ding from this insedt
lAP’S Mellifera R=080n.s. can trigger a reaction in subjects previously sensitised

to Vespula spp, which is the most common clinical
condition (1). A recent study performed in Slovenia
showed that 70% of 24 patients with anaphylactic
reactions to a Vespa crabro sting had previously been
sensitised to Vespula spp venom (8).

Table 2 : Role of the stinging hymenoptera in life-
threatening reactio. Relative risk and confidence interval
of severe systemic reactions class IV Mueller versus
classes | + Il + Il Mueller systemic reactions depending
on stinging insect.

Further, the cross-reactivity of this venom affects
the choice of venom immunotherapy, even though
the homology of venoms it is not complete Vespa
crabro allergic patients are usudlly treated with

Hymenoptera| Relative risk Hymenoptera Relative risk “ Vespulo spp venom immunofhempy (8, 21)

Vespa crabro 2.27 Vespa crabro 4.56 | '

versus (C195% 0.91-5.65) versus (CI'95% 1.26-16.4) | Venom immunotherapy is extremely effective, and only

Apis Mellifera R=10.099 Apis Mellifera p=0.001I about 5% remained unprotected upon a re-sting (21).
Vespa crabro 297 Vespa crabro 2.00

versus (Cl 95% 1.64-5.36) versus (Cl 95% 1.19-3.35) It has recently been demonstrated that the species
Vespula spp. p = 0.0057 Vespula spp. p = 0.0066 of vespid can undermine the efficacy of immuno-
Vespa crabro 283 Vespa crabro 239 tberopy, in pc‘rhcu|ar'the frequency and the seve-
versus (CI 95% 1.62-4.49) versus (C1 95% 1.45-3.95) rity of systemic reactions after a V. maculifrons

Apis Melifera + b = 0.0065 Apis Mellfera+ b = 0.0008 sting is three times .hlgher'than those resulting Frc?m
Vespula spp. Vespula spp. a V. germanica sting. It is thought that the varia-
Vesoul 076 Vesoul bility of the injected allergen load per sting could
espula spp. ' espula spp. 2.27 be involved in this outcome (22).

versus (CI 95% 0.30-1.92) versus (Cl 95% 0.59-8.76)

Apis Mellifera R =076 (n.s) Apis Mellifera p=0.27 (n.s) In line with this observation, because of the

amount of venom injected, the Vespa crabro sting
could be a further risk factor deriving from the fai-
lure of Vespula spp venom immunotherapy.

Table 3 : Role of age and of stinging hymenoptera in life-threatening reaction. Relative
risk and confidence interval of severe systemic reactions class IV Mueller versus classes | +
Il + 1l Mueller systemic reactions depending on  stinging insect and age group.
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In conclusion, the widespread presence of the
European hornet in Italy, the large amount of venom it
injects and the cross-reactivity between Vespa crabro
and Vespula spp. venoms are probably involved in the
high risk of life-threatening reaction after a Vespa cra-
bro sting.

Further studies will be necessary to shed further light
on the role of the European hornet in severe allergic
reactions and its possible role in undermining the effi-
cacy of Vespula spp. venom immunotherapy.

REFERENCES

1. Antonicelli L., Bild M.-B., Bonifazi F. - Epidemiology of hymenop-
tera allergy Curr Opin. Allergy Clin Immunol 2002; 2:341-46.

2. Reisman R.-E. - Natural history of insect sting allergy: relationship
of severity of symptoms of initicrsﬁng oncphy?cxis to re-sting reac-
tions. J Allergy Clin Immunol 1992;90:335-9.

3. Van der Linden PWG., Hack E., Struyvegenberg J.-C., Van der
Zwan J.-C. - Insect sting challenge in 342 subjects with previous
anaphylactic reaction: current criteria for insect venom hypersensiti-
vity do not predict the occurrence and severity of anaphylaxis. J
Allergy Clin Immunol 1994;94:151-9.

4. Lucf;lph-Hauser D., Rueff F, Fries C., Schopf P, Przybilla B. -
Constitutively raised serum concentrations of mast-cell tryptase and
severe anaphylactic reactions to hymenoptera stings. Llancet
2001,357:361-2.

5. Panzani R., Blanca M., Sanchez F, Juarez C. - Sensitivity to
European wasps in a group of dllergic patients in Marseille :
Preliminary results. J Invest Allergol Clin Immunol 1994; 4(1):42-46.
6. Blanca M., Garcia F, Miranda A., Carmona M., Garcia J.,
Fernandez J., Terrados S., Vega J.-M., Juarez C. - Determination of
IgE antibodies to Polistes dominulus, Vespula germanica and
Vespa crabro in sera of patients allergic to vespids. Allergy
1991,46:109-114.

7. Hoffman D.-R., Jacobson R.-S., Zerboni R. - Allergens in
Hymenoptera venom. Int. Archs Allergy Appl. Immun.
1987:84:25-31.

8. Konik M., Koroec P, llar M., Mui E., Eren R. - Wasp venom is
appropriate for immunotherapy of patients with allergic reaction to
the European hornet sting. Croat Med J. 2002; 43{1):25-27.

9. Antonicelli L., Bilo M.-B., Napoli G., Garritani M.-S., Bonifazi F.
- Prevalence and treatment of insect sting reactions in emergency
departments. Allergy 2001;56 (Suppl.68):5104.

10. Mauro M., Incorvaia C., Pravettoni V., Marino G., Guidoboni
A., Pastorello E.-A. - Le punture di Vespa Crabro si associano a rea-
zioni allergiche di maggiore gravita. Giorn It Allergol Immunol.
Clin. 1997,;7:121 (Abs).

11. Mueller H.-L. - Diagnosis and treatment of insect sensitivity. J
Astmha Res 1966; 3:331-3.

12. Te Piao King, Joslyn A., Kochoumian L. - Antigenic cross-reacti-
vity of venom proteins from hornets, wasps, cncfJ yellow jackets. J
Allergy Clin Immunol 1985;75(5):621-628.

13. King T.-P,, Spangfort M.-D. - Structure and biology of stinging
insect venom allergens. Int Arch Allergy Immunol 2000:123; 99-
106.

14. Fuat Kalyoncu A, Ugur Demir A., Umit Oczan, Cumhur
Ozkuyumeu, Altay Sahin A., Izzettin Baris Y. - Bee and wasp venom
allergy in Turkey. Ann Allergy Asthma Immunol 1997; 78:408-12.
15. Grigoreas C.-H., Galatas 1.-D., Kiamouris C.-H., Papaioannou
D. - Insect venom allergy in Greek adults. Allergy 1997,52: 51-7.

16. Incorvaia C., Mauro M., Pastorello E. - Hymenoptera stings in
conscripts. Allergy 1997,52:680-81.

17. Muller U.-R. - Insect sting allergy. Clinical picture, diagnosis and
treatment. Stuttgart-New York ; Gustav Fischer Verlag 1990 ; p. 67.
18. Hoffman D.-R., Jacobson R.-S. - Allergens in Hymenoptera
venom XIl : how much protein is in a sting 2 Ann Allergy
1984;52:276-278.

19. Schumacher M.-J., Tvetn M.-S., Egen N.-B. - Rate and quantity
of delivery of venom from honeybee stings. J Allergy Clin Immunol
1994,93(5):831-835.

20. Edery H., Ishay J., Gitter S., Joshua H. - Venoms of Vespidae. In :
S. Bettini Ed. Arthropod Venoms. Springer Verlag Berlin, New York
1978:691-77.

21. Muller U.-R., Mosbech H. - Immunotherapy with Hymenoptera
venoms. A position paper of the subcommittee on insect venom
allergy of EAACI. Allergy 1993 ; 48 (Suppl.14).

22. Kagey-Sobotka K.-A.. Golden DKB., Guralnik M., Breisch N.,
Norman P.-S., Hamilton R -G., Lichtenstein L.-M. - Sting challenge
trial 1II°. Variables affecting the outcome of insect sting. J Allergy
Clin immunof 2000:104:S377.

European Annals of Allergy and Clinical Immunology — volume 35 - n® 6 ~ 2003 203

e s oo ol e



