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85% of patients having IgE against it, while Vesp v 1 has been 
detected in less than 50% of patients (6-8) Additionally, IgE 
against Vesp v 5 also resulted higher than IgE against VVN 
whole venom (9, 10). Other two components purified in the 
venom of VVN specimen, Vesp v 2A and 2B (two hyaluro-
nidase isoforms) have been characterized as potential aller-
gens, but specific IgE against these isoforms has not yet been 
demonstrated (4, 11, 12). 
Since there is no specific available VIT for VVN yet, sever-
al studies focused on the importance of finding out if VVN 
stung patients with severe systemic reactions may be treated 
with actual Hymenoptera commercially available extracts.
By studying the degree of similarity with respect to antigen 
5 and A1-phospholipase from Vespula spp., Vespa crabro and 
Polistes dominula, it was found that both VVN antigen 5 and 
A1-phospholipase show a very high homology with Vespa crabro 
and Vespula spp. Instead, a lower percentage of structural iden-
tity has been found with antigen 5 and A1-phospholipase pres-
ent in Polistes dominula (12).

Vespa velutina nigrithorax (VVN), accidentally introduced in 
France in 2004 from South-East Asia and rapidly spread across 
Europe (1), may cause relevant health problems to humans 
due to its venom: indeed, the proteins contained in VVN’s 
venom are able to act both as toxins and allergens, and deaths 
due to organ dysfunction induced by toxins in venom and to 
fatal allergic reactions were both reported (2-5).
The two most dangerous groups of toxins identified are the 
hemostasis-impairing toxins, that participate in the blood 
coagulation cascade with a distinct hemolytic effect, proba-
bly representing the main lethal factor of the multiple organ 
failure produced by VVN stings, and neurotoxins, that can 
induce varying degrees of nerve degeneration and paralysis (2).
About the allergenic components, according to the serum 
samples from patients who had experienced allergenic reac-
tions, two most common allergens have been identified: Vesp 
v 5, corresponding to antigen 5, and Vesp v 1, corresponded 
to A1-phospholipase (one of whose most interesting features 
is its glycosylated nature) (4, 6, 7). Despite this, only Vesp v 
5 may be considered a dominant allergen, with more than 

https://orcid.org/0000-0002-4460-7467
https://orcid.org/0000-0003-0123-0994
https://orcid.org/0000-0002-9324-6039
https://orcid.org/0000-0001-5237-6366


150 Maria Beatrice Bilò, Stefano Turillazzi, Gabriele Cortellini, Valerio Pravettoni

According to studies conducted so far on patients with anaphy-
laxis due to VVN, fewer than 25% recalled previous stings from 
the same insect, although they reported previous stings to other 
Hymenoptera (especially common wasps) (4). Furthermore, dif-
ferent studies results show that patients who experienced anaphy-
laxis to Hymenoptera venom with and without previous VVN 
stings have similar sensitization patterns, suggesting that sensiti-
zation in patients allergic to VVN may come through a different 
species (10). Specifically, most patients with anaphylaxis due to 
VVN show a very high predominance of Vespula spp. allergic sen-
sitization, with Ves v 5 as the most frequently recognized allergen 
(4, 7, 9). Other components showing > 50% positivity in patients 
with anaphylaxis to VVN are Api m 5 (the dipeptidyl peptidase 
IV, equivalent to Ves v 3 in Vespula spp. venom) and Pol d 5, pat-
tern similar to that of Vespula spp. anaphylaxis but different from 
that of Apis mellifera anaphylaxis (4). This fact suggests a high lev-
el of cross-reactivity between VVN and other Vespidae, potentially 
being relevant for diagnostic and therapeutic purpose. 
All these findings, particularly the similar sensitization profile 
shared by patients with reported VVN allergy, with positive 
IgE to Vespula spp. and Ves v 5, and the strong correlation 
demonstrated between IgE to Ves v 5 and Vesp v 5, suggest 
that Vespula spp. immunotherapy may be a valid option for 
patients allergic to VVN venom (13). Actually, an available 
immunotherapy regimen based on Vespula spp. used to treat 
VVN stung patients with severe systemic reactions has proven 
to be efficacious and able to induce both a significant decrease 
in IgE and a significant increase in sIgG4 against VVN in the 
majority of patients after 12 months of immunotherapy (11). 
Moreover, real-life observations confirmed that no anaphylax-
is episode developed after spontaneous stings by VVN in pa-
tients treated with Vespula spp. venom immunotherapy. Taken 
together, all these evidences suggest clinical and immunolog-
ical efficacy of immunotherapy with Vespula spp. venom in 
patients with VVN anaphylaxis. 
Nevertheless, the conclusion of a recent study conducted on 
four patients with a clinical history of systemic reactions after 
VVN sting suggests that VIT with Vespa crabro venom, com-
pared to Vespula spp. venom, may be more effective in patients 
allergic to VVN venom: according to this study, even if both 
Vespula spp. and Vespa crabro venoms are able to inhibit the 
specific IgE for VVN, Vespa crabro venom showed a higher 
inhibition rate (14).
In fact, from a systematic point of view, cladistic analyses 
performed using morphological and molecular data (15, 16) 
point out that, phylogenetically, VVN is closer to Vespa crabro 
than to Vespula sp. and Polistes sp. 
In conclusion, as there is no specific available VIT for VVN, 
VVN stung patients could be treated with Vespula venom or, 
when available, Vespa crabro venom, that may be more effective 
according to recent data. For this reason, it may be appropriate 

to use the same extract of Vespa crabro, if available, also for di-
agnostic purposes. Nevertheless, the differences highlighted in 
the composition and structure of the VVN venom compared 
to Vespa crabro and Vespula spp. venoms suggest that a specific 
venom for VVN could be relevant for a diagnostic and thera-
peutic use (14). In particular, a specific VVN immunothera-
py in patients with anaphylactic reactions after Hymenoptera 
sting, documented IgE sensitization to VVN and a high risk of 
being re-stung in view of their professional and leisure activi-
ties should be carefully considered (10).

Key points

• The main allergen components identified in the venom of 
Vespa velutina nigrithorax (VVN) are Vesp v 1 (Phospholipase 
A1) and Vesp v 5 (antigen 5), but only Ves v 5 may be consid-
ered a dominant allergen.

• Both allergens Vesp v 5 and Vesp v 1 share a high level of 
cross-reactivity with their counterparts in Vespula spp. and 
Vespa crabro (VC).

• Sensitization in patients allergic to Vespa veluthina nigritho-
rax may come through different species.

• Since there’s no specific available VIT for VVN yet, Vespula 
spp. immunotherapy may be a valid option for patients al-
lergic to VVN; when available, VIT with VC venom may be 
more effective.
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