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I Bockground : Severity of o previous reoction, odult oge, mole gender ond honeybee sting ore risk fqctors for severe sys-
temic reoitions ofter hymeíoptero stings. The oim'of the tùdy *o, io ossess the ossóciotion b"etween the Vespo crobro stíng
ond severe systemic reoctions.

I Merhods : One hundred fifty seven hymenoptero ollergic potients with o positive cose history for systemic reoctions were
selected on the bosis of unequiuócol identíficotion of the stiiqinq insect. ln 97 potients the culprií insecí wos Vespu Io spp., in
35 wos Vespo crobro in the remoining 25 potients wos epiimàtlifero.Ihe relotive risk for o l ' i fe-threotening reoctions oher o
sting wos evoluoted for eoch hy*eno[ero'species.
I Resufts : While the percentoge of life-threotening reoctions wos similor both in Apis mellífero 124%l ond in Vespulo spp.
Allergic potients groups (27.8%1,"o u"ry high prevolànce (81.27"1*os documented in Vespo crobro oliergic potients group.
The relotive risk For life-threoteninq reoctioÀs offer o Vespo crobro stinq wos obout three times hiqher (RR = 2.74 - Cl 95%
I .93-3.89 - R < 0.0001) thon it vios for o honeybee or yello* iocket sting. The increose of the ris[ for Íife-threotening reoc-
tions ofter o Vespo crobro sting wos independent from the oge of potients.

I €onclusion : Vespo crabro sfing seems to be o new risk foctor for life-threotening reoctions ofter hymenoptero sting.
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he prevolence of systemic reoctions ofter o
hymenoptero sting vories between 0.I 5-3.3%
(l). The diseose tends towords o spontoneous

self-limitotion ond the tendency to relopse vories from
21-73% (1 , 2,3). The prevolence of seuere ol lergic
reoctions is obout 25% of systemic reoctions (4).

Risk foctors for severe reoctions ore the severity of the
previous reoction, odult oge, mole gender ond type of
siinging insect (l ). An elevoted serum boseline trypto-
se level hos olso been suggested ond is presently under
investigotion (4).

In the generol populotion the prevolence of sensitizo-
lion to vespids is greoter thon to honeybee ; neverthe-
less the honeybee sting is q risk foctor for severe
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systemic reoctions ond in porticulor the re-occurrence
of o seuere systemic reoction ofter o honeybee sting is
higher thon thot to o st ing from o vespid (, l ,  3).

The three common species of vespid found in Europe
ore the Yellow iocket lVespulo spp.l, Wosp (Polistes
spp ) ond Europeon hornet lVespo crobrol.

Some differences in venom sensitivity hove been docu-
mented in populotions exposed to different species of
vespids, but o link between o specific species ond
reoction severity hos not been reported (5, ó).

The role of Vespo crobro stings in life-threotening
reoctions hos been suggested but the risk wos consi-
dered low os this insect is rore 17, 8ll.

In o perspective nqlionol survey performed in ltoly in
September 1999, involving 23 Cosuolty Deportments,
5ó systemic severe reoctions (closses lll-lv Mueller)
coused by insect stings were reported.
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According to the polients' identificotion the culprit
insects were honeybee 2 (3.5%1, wosp/yellow iocket
14 (257"1, Europeon hornet l5 (27%1, unidentified
insecr 25 (44.5%) (9)

In spite of the limits in culprit insect identificotion, this
doto is consistent with o previous observotion ond under-
lines the threqt thot Vespo crobro represents in ltoly (10).

The present study wos therefore designed to evoluote the
role of the Europeon hornet in severe sting reoctions.

The doto obtoined seem to confirm thot the Europeon
hornet sting is q risk foctor for life-threotening reoctions.
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SUBJECTS

One hundred ond sixty two hymenoptero-venom-ollergic
potients, with o systemic reoction ond who hod positi-
vely identified the culprit insect were evoluqted.

The identificotion of the culprit insect wos obtoined by
motching ùe results of the skin test, potient informotion
concerning the feotures of the sting ond of the stinging
insect os well os pofient's insect identificotion by on
entomologicol collection.

The Europeon hornet in port iculor is eosi ly dist ingui-
shed from other vespids by its size, which is obout
three-four times greoter thon thot of the Polisfes spp.
or Vespulo spp, by its distinctive brown ond oronge
colours ond by its very poinful sting.

lf there wos ony doubt os to the identificqtion of the
insect the potient wos not enrolled in the study.

The degree of severity of the systemic reoctions wos
clossified os per Mueller's clossificotion (l I ).

Introcutoneous skin tests were performed to the
foreorm with increosing venom dilutions ronging from
0.00,lug to 1ug/ml to diognose venom ol lergy.

The following Hymenoptero venoms were used : Apis
mellifero, Vespulo spp, Polisfes spp (Alk-Abello-
Denmork, Stol lergènes-Fronce), Vespo Crobro
(Anollergo- l toly).

Since ollergy to Polistes spp wos positively diognosed in
only 5 potients ond this group wos too smoll for slotis-
ticol onolysis the potients were not included in the study.
Elevoted serum boseline tryptose levelwqs not evoluoted.
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METHODS

Stotisticol onolysis WAS performed on o Mocintosh
computer using qn Instot 2.03 (GrophPod Softwore
1 99 4l softwore pockoge.

The t-test ond chi-squored test were used in descripti-
ve onolysis of potients ond the results ore reported qs
meon . stqndord deviotion (SD).

For eoch stinging hymenoptero species ùe relqtive risk
of o life-threotening reoction (Closs lV os per the
Mueller clossificotion) wos colculoted ogoinsÌ the sum
of milder systemic reoctions (Closses l, l l, l l l os per the
Mueller clossif icot ion).

As oge is o well known risk foctor for severity of
Hymenoptero sting reoctions, thus interfering with the
results, the polients were orbitrory divided into two
oge groups (< 50 yeors), (t 51 yeors) ond the some
onolysis wos repeoted for eoch oge group.

Doto were reported os relotive risk (RR) ond 95%
confidence intervol (Cl).

The significonce wos oscribed for P < 0.05 (t*o
toi led-test).
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The chorocterist ics of our somple of potients ore des-
cribed in toble l .  Consistent with the usuol epidemio-
logicol oppeoronce of this diseose o higher prevolen-
ce of venom ol lergy in mole thon in femqle ond o
higher preuolence of ol lergy to vespids thon to honey-
bee *os obserued.

No signif icont dif ference in gender percentoges in
eoch group wos documented (Chi -squore 1.34
P = 0.5.ì) Severe systemic reoclions represent 37.57"
of systemic reoctions resulting from o sting, the vost
moiority of *hich were coused by vespids (45.7"/"
Vespulo spp. 44% Vespo crobrol, ond the remoining
10.3o/" by honeybees.

The percentoge of life-threotening reoctions wos very
high in the Vespo crobro ollergic potients group
(81 ,25%1, *hi le wos similor both in honeybee ol lergic
group Q4%l ond in Vespula spp. ollergic group
127 ,8 %) (Chi-scuore 25.995 P < 0.000,| ) .

ln those potients who hove hod o systemic reoction, the
risk of o life-threotening reoction is obout three times
higher  (RR = 2.74 -  Cl  957"  L93-3.89 -  R < 0.0001)



for the Vespo crobro siing thon it is for the honey bee
or yellow iocket sting. There ore no significont diffe-
rences between the lost two insects (toble 2). The meon
qge of the potients ollergic to Vespo crobro wos
higher thon thot for the other two groups of ollergic
potients (Vespo crobro vs Vespu/o spp P < 0.00,l ond
Vespo crobro vs Apis m. P < 0.02) (toble 1), but this
foctor does not seem to ploy o determining role in
reoction severity. lndeed, the relotive risk for severe
systemic reoclions ofter o Vespo crobro sting is
more thon double compored to honeybee or yel low

iocket st ings in both the < 50 yeors oge group (RR =

2 .83-  C l  95% 1 .62-4 .49  -  P  -  0 .00ó5)  ond  in  the  >
5 l  yeors  oge  g roup  (RR =  2 .39  C l95% I  .45 '3 .95-
P : 0.0008). No differences between yellow iocket
ond bee stings wos confirmed (toble 3).
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Our results cleonly confirm the role of the Europeon hor-
net in life threotening reoctions ofter stinging. Moreover
the results seem indicote thot Vespo crobro ollergy is
hoving more impoct thon Polisfes spp ond honeybee
ollergy in the generol populotion, ot leost in ltoly.

The epidemiologicol feotures of our potients (oge, gen-
der distribution, sensitivity distribution between vespid
ond honeybee, prevolence of severe ollergic reoction
within o systemic reoction ofter q sting) ore consistent
with the usuol feotures of hymenoptero ol lergic
potients. The most importont difference is the very-high
prevolence (8.|"/"1 of o life-threotening reoction ofter o
sting from the Europeon hornet.

The meon oge of Europeon hornet ol lergic potients is
higher thon the meon oge of the yellow locket ond
honeybee ollergic potients, thus questioning the role of
Europeon hornet st ing in this result.

Indeed the oge is o well kno*n risk foctor for life threo-
tening reoctions ofter insect sting, becouse of the coexis-
ting cordiovosculor diseose ond their treotmenl (l ).

The persistence of the highest risk for life threotening
r."o.iiont ofter Europeon hornet sting seems indepen-
dent from oge of potients (toble 3) ond is consistent
with on effecJiue role of Europeon hornet sting in such
result.

The Europeon hornet (Vespo crobrol is present in
Europe ond olso on the eost cost of North Americo
where it wqs occidentolly introduced by mon in l gth

century.

It is the leost common vespid but its presence in the
environment vories from country to country ond from
yeor to yeor. Also the exoct geogrophicol distribution
of the insect in Europe is not well known.

Specific sensitivity to venoms in populotions exposed
to different vespids reveoled the minor impocl of the
Europeon hornet in Spoin, while o greoter role of the
some insect wos noted in south-eost Fronce (Morseille)

ond  in  l t o l y  (5 ,  6 ,71  .

The extensive cross-reoctivity between Vespulo sPP
ond Vespo Crobro venoms (12, 13) ond the lock of
specific diognostic tools for Vespo Crobro until up to
q few y"ort ogo, meont thot only Vespu/o spp dio-
gnostic tools wère ovoiloble, thus underestimoiing the
ipecific role of the Europeon Hornet in epidemiologi-
col studies performed in countries belonging to the
mediterroneon bosin 114, 15, ló).

The couse of the link between life-threotening reqctions
ond o Vespo crobro sting is unknown, though there is
speculotion ùot the composition ond/or the dose of
venom iniected could be involved.

The mqin components of Vespo crobro venom, hyo-
luronidose, phospholipose A ond B ond Antigen 5
ore structurolly homologous to corresponding proteins
in other u"rpid u"noti. The sequence homology of
moior ol lergens is oround 70% 17, 12, 13). Two -spe
cific biologicolly octive peptides were isoloted from
Vespo ,robro venom : mostoporon, which degronu-
lotes most  ce l ls ,  ond crobro l in ,  which enhonces phos-

Toble |  :  Demogrophic chorocterist ics of the potients ond relot ionship wilh culpri t  insect.

# R4/Rl +R2+R3 : proport ion of closs lV Mueller reoction versus closses | + l l  + l l l  Mueller systemic reoctions

(P < 0.0001 Chi-squore test).
.  R< 0.00.1, S R. 0.02 (student t  test).
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pholipose octivity but o relotionship between these
peptides ond reoction severity hos never been docu-
mented (Z).

The omount of venom proteins iniected per st ing
ond reoction severity hove been suggested os o
possible couse in dif ferent level of reoction severity,
port iculorly ot re-st ing, between honeybee ond yel-
low iocket ,17l ' .

Vespulo spp.
versus lcr 957.051-zf9l.

I np,, tt"tt,1"ro I n = o.eo n. s. I
t l

Tqble 2 : Role of the stinging hymenoptero in life-
threotening reoctio. Relotive risk ond confidence intervol
of severe systemic reoctions closs lV Mueller versus
closses | + ll + lll Mueller systemic reoctions depending
on st inging insect.

Relative risk

4.56 l
( c l  9s% t . 26 - t6 .4 )  ,

2.00
(ct  9s% r.  re-3.3s)

P = 0.0066

2.39
(ct es% r.4s-3.es)

P = 0.0008

2,27
(ct es% 0.s9-8.76)

p = 0.27 (n.  s.)

Toble 3 : Role of oge ond of stinging hymenoptero in life-threoiening reoction. Relotive
risk ond confidence intervol of seuere systemic reoctions closs lV Mueller versus closses I +
l l  + l l l  Mueller systemic reoctions depending on st inging insect ond oge group.

Indeed, the venom dose iniected by the honeybee is
relotively high ond constont hoving been colculoÌed ot
59 x 7 pg in one study ond in 148 pg in o second
study ( l  B,  I  9) .

On the other hond the dose of venom iniected by
Vespulo spp is low ond vories between 2-20 pg : the
feeding hobits of the insect immediotely prior to stin-
ging con reduce the qmount of venom iniected per
st ing (20).

The omount of venom inlecÌed in o single hornet sting
is not known, but the quontity of venom collected from
o single Vespo crobro wos 0.92 mg, the dry weight of
which wqs 2ó0 Fg. even if the totol dose is not iniec-
ted in o single sting the ovoilobility of this potentiolly
high omount of venom could be involved in the severi-
ty of the reoctions resulting from o sting (20).

Token together such observotions seem to suggest thot
it could be the omounÌ rother thon the composition of
the venom iniected thot mokes the Europeon Hornet
sting so dongerous.

Cross-reoctivity between Vespulo spp ond Vespo cro-
bro venoms is o further ospect omplifying the threot
{rom, Vespc ertbro, bertr+se t: sli*g {ror* lhis ;,*set

con trigger o reoction in subiects previously sensitised
to Vespulo spp, which is the most common clinicol
condition (l). A recent study performed in Slovenio
showed thot 70% of 24 potients with onophyloctic
reoctions to o Vespo crobro sting hod previously been
sensitised to Vespulo spp venom (8).

Further, the cross-reoctivity of this venom offects
the choice of venom immunotheropy, even though
the homology of venoms it is not complete Vespo
crobro ollergic potients ore usuolly treoted with
Vespulo spp venom immunotheropy (8,21l l .

Venom immunotheropy is extremely effecfive, ond only
obout 5% remoined unprotected upon o re-sting (2'l).

It hos recently been demonstroted thot the species
of vespid con undermine the eff icocy of immuno-
theropy, in porticulor the frequency ond the seve-
rihy of systemic reoctions otter q V. moculifrons
siing is three times higher thon those resulting from
o V. germonicq sting. lt is thought thot the vorio-
bility of the iniected ollergen lood per sting could
be involved in this outcome (22).

In line with this observotion, becouse of the
omount of venom iniected, ùe Vespo crobro sting
could be o further risk foctor deriving from the foi-
lure of Vespulo spp venom immunotheropy.

3.09
(ct es% t.4e-6.3)

P = 0.0002

7.66

(c t  es% r .83-3.88)
p < 0.000 |

2.74

(c t  es% r .e3-3.8e)
p < 0.000 |

Hymenoptera

Vespo crobro

versus

Apis Mellifero

Vespo crobro

versus

Vespu/o spp.

Vespo crobro

versus

Apis Mellifero +

Vespu/o spp.

Vespulo spp.

versus

Apis Mellifero

Relative risk

2 .27
(ct es% 0.9 r-s.6s)

R = 0.099

2.97
(ct  es% r.64-s.36)

P = 0.0057

2.83
(ct es% t.62-4.4e)

P = 0.0065

0.76
(ct  es% 0.30- r .92)

R = 0.76 (n.  s.)

Hymenoptera

Vespo crobro
yersus

Apis Mellifera

Vespo crobro
yersus

Vespulo spp.

Vespo crobro
yersus

Apis Mellifero+

Vespulo spp.

Vespulo spp.
yersus

Apis Mellifero
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In conclusion, ihe widespreod presence of the
Europeon hornet in ltoly, the lorge omount of venom it
iniects ond the cross-reoctivity between Vesp o crobro
ond Vespulo spp. venoms ore probobly involved in the
high risk of life-threotening reoction ofter o Vespo cro-
bro sling.

Further studies will be necessory to shed further light
on the role of the Europeon hornet in severe ollergic
reqctions ond its possible role in undermining the effi-
cocy of Vespulo spp. venom immunotheropy.
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