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Abstract 

Background: Vespula spp. and Polistes spp. are relevant species in South Europe, with Vespa velutina 

nigrithorax (VVN) being considered a public health problem. We aimed to characterize a cohort of 

Portuguese patients referred for large local reaction (LLR) and/or systemic reaction (SR) to vespids. In 

patients treated with venom immunotherapy (VIT), induction protocol and frequency of adverse reactions 

were evaluated.  

Methods: Retrospective study including patients with LLR and SR to vespids referred to our 

Immunoallergology Department (2008-2022).  

Results: A total of 129 patients were evaluated, the majority were male adults (n=77, 59.7%), from rural 

areas. From these, 51 patients had SR (Mueller classification: 7.8% grade I, 19.6% grade II, 37.3% grade 

III, 35.3% grade IV). We found no differences regarding the levels of total serum IgE, basal serum tryptase 

value, sIgE levels to the eliciting venom or their molecular components, regarding the severity of the SR 

that motivated the referral to our clinic. In the SR group, previous LLR Hymenoptera sting were reported 

in 15.7%. Thirty-eight patients (74.5%) initiated VIT: 22 with wasp venom, 14 with paper wasp venom and 

2 with Vespa velutina venom. There was one mild systemic reaction, not requiring adrenaline and 4 LLR. 

Re-stings after VIT occurred in 16 patients, without any systemic or local reactions. Currently, eleven 

patients remain under VIT.  

Conclusions: Most vespid-venom allergic patients are male adults from rural areas. Sensitization to wasp 

venom was present in 52.9%, paper wasp in 33.3% and Vespa velutina in 13.7%. The frequency of adverse 

reactions during both induction and maintenance phases appears to be low. Despite a reduced sample size, 

our experience with VVN VIT, suggests its safety.  
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Impact statement: First national study analysing the clinical and sensitization pattern of vespid venom-

allergic patients. Included data from patients undergoing VIT with Vespa velutina nigrithorax venom, 

providing real-world evidence.  

Introduction: 

Hymenoptera venom (HV) allergy is within the principal aetiologies of anaphylactic reactions in 

adults, being the third most common cause in Portugal (7.4%) (1). In our country, the most prevalent 

Hymenoptera species is the honeybee (Apis mellifera), accounting for 70% of global sensitization; the wasp 

(Vespula species), implicated in 23% of cases; and the paper wasp (Polistes dominula), with a sensitization 

rate of 9% (1). In the past few years, Vespa velutina nigrithorax (VVN) has become a public health problem 

and an eminent concern in Europe. In Portugal, VVN was first identified in 2011, in the north-western 

province of Minho (2) and since then, the number of reported cases of anaphylaxis due to VVN has been 

increasing (3,4). VVN venom extract became available in Portugal in 2021, improving both diagnosis and 

treatment.  

Epidemiological studies in Southern European countries show that sensitization to vespids is about 

20.4% in rural Mediterranean areas (5). Data from Southern Spain revealed a higher sensitization to Polistes 

than to Vespula germanica, with 62% of subjects reacting to Polistes dominula in contrast to 29% reacting 

to Vespula germanica, thus, highlighting the importance of Polistes as an important species in this 

geographic area (6).  

In the clinical setting, distinguishing between sensitization to Vespula spp. and Polistes spp. 

continues to be challenging, since sensitization to both wasp and paper wasp can be observed in up to 50.5-

61.5% of anaphylactic sting reactions (7). 

The most frequent clinical presentations of vespid venom allergic reactions are large local reactions 

(LLR) and systemic reactions (SR) (8). LLR are defined by diameters > 10cm and duration > 24 hours (8) 

and is the most common reported reaction (2.4% to 26.4%) (5,9). Identifying the culprit insect, in the 

investigation of a vespid allergic reaction, while optimal, is seldom achieved (10,11). A study revealed that 

approximately 50% of patients could not differentiate paper wasps and nearly one-third could not identify 
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wasps at all (2). Even though distinctive features can be of use, they are unreliable as a single criterion 

(7,10-11). 

Diagnostic testing should be performed when clinical history is consistent with VIT indication (12). 

The presence of venom-specific IgE is usually confirmed through skin testing (ST), including both skin 

prick test (SPT) and intradermal tests (ITD), using a maximum venom concentration of 1.0 μg/mL. In vitro 

measurement of serum specific IgE (sIgE) to Hymenoptera venom extracts (Vespula spp., Polistes dominula 

and Vespa velutina nigrithorax) and their molecular allergens such as Ves v1 (phospholipase A1), Ves v5 

(antigen V) and Pol d5 (antigen V) should be used as a complementary test in VIT candidates, or as 

alternative test, particularly if ST yields a negative result. Despite the availability of sIgE to VVN in our 

country, the lack of a specific molecular testing makes the confirmation of a primary sensitization more 

difficult. 

VIT is the only preventive treatment with reported outcomes in both reducing the risk for future 

severe sting reactions and improving patients´ quality of life (13). The protective success rate ranges from 

91 to 96% for wasp venom allergy (12). In Portugal, the available venoms for VIT are Vespula spp., Polistes 

dominula and Vespa velutina venom. Multiple induction protocols, differing in the duration required to 

reach the maintenance dose of 100 μg, have been proposed over the years (14-17). Treatment should be 

considered for 3 to 5 years, although extended administration can be carried out in selected candidates (12). 

Sting challenges in patients on maintenance VIT are not routinely implemented in our country due to safety 

concerns. 

The objective of the present study is to characterize a cohort of Portuguese patients referred to our 

Immunoallergology Department for LLR and/or SR to vespids. Additionally, in SR patients sensitized to 

Vespa velutina, Vespula spp. and/or Polistes spp., in vivo and in vitro sensitization profiles were evaluated. 

In VIT candidates, induction protocol and frequency of adverse reactions was assessed. 

 

Materials and Methods: 

Study Population 

We reviewed the clinical files of all patients with a suggestive clinical history of LLR and/or SR to 

vespids that were referred and followed in our Immunoallergology Department between 2008 and 2022. 

Data regarding age, gender, concomitant allergic diseases, seasonality of sting episodes, hobbies, 

occupation, and previous history of sting reactions were collected from all patients’ records.  
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For the patients referred for SR, information regarding ST results, sIgE for Vespula spp., Polistes 

spp., Vespa velutina, total serum IgE, baseline serum tryptase and sIgE values to Ves v1, Ves v5 and Pol 

d5 was also collected. Reaction severity was assessed using the Mueller Classification (Grade I-IV) (18). 

For patients proposed to VIT, data regarding its duration, and the occurrence of adverse reactions 

(frequency and type of adverse events) during induction or maintenance phase were also evaluated. 

This study protocol was approved by our hospital´s Ethics Committee, and the study was conducted 

in accordance with the ethical standards established in the Declaration of Helsinki of 1946, revised in 2013, 

of the World Medical Association. Informed consent was obtained from all patients before enrolment in the 

study. 

 

Allergy study 

Skin tests were performed in an accelerated protocol, consisting of SPT followed by simultaneous 

ITD, due to the reported low rate of adverse events associated with this approach. (19-21) SPT were 

performed with standardized, purified, and lyophilized venom preparations (Bial-Aristegui/Roxall®) at a 

concentration of 100 μg/mL. IDT were conducted simultaneously using diluted venom preparations at 

concentrations of 0.01 μg/mL, 0.1 μg/mL and 1 μg/mL. (19-21) Positive (histamine 0.1% solution) and 

negative controls (normal saline solution) were used as controls for SPT. For IDT a negative control with 

normal saline solution was used.  

The determinations for sIgE for Vespa Velutina, Vespula spp. and Polistes spp., and molecular 

components (Ves v1, Ves v5 and Pol d5) were performed using ImmunoCAP, ThermoFisher Scientific 

(Uppsala, Sweden). All results > 0.35 kUL were considered positive. Basal serum tryptase was also 

collected, with values < 11.4 ng/mL were considered normal.  

 

Venom immunotherapy ultra-rush protocol 

Data regarding the induction protocol used and any adverse reactions (local or systemic) reported 

during either the induction phase or the maintenance phases were evaluated. All patients were submitted to 

a 210-minute ultra-rush (UR) protocol proposed by Birnbaum (consisting of a cumulative dose of 101.1 μg, 

divided in 6 injections) (12,17). This procedure was carried out in an Immunoallergology Day Hospital, 

featuring continuous cardiovascular monitoring, and equipped with medical personnel and necessary 

equipment for managing possible systemic reactions. All injections were administered subcutaneously in M
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the mid-lateral posterior region of the upper arm. Erythema and swelling ≥10 cm at the injection site were 

considered as LLR during VIT. Systemic reactions were evaluated according to the World Allergy 

Organization (WAO) systemic allergic grading system (22).  

Any administered premedication was also recorded from patient´ files, including premedication 

administrated during maintenance phase and all reported adverse reactions throughout this phase. 

 

Statistical analysis 

Descriptive analysis of demographic and clinical data was performed. Categorical variables were 

presented as absolute (n) and relative frequencies (%), while continuous variables were expressed as mean 

± standard deviation (SD) (minimum; maximum) or as median and first and third quartiles [Q1, Q3]. 

Differences between variables were assessed using the Mann-Whitney U test, with p-value < 0.05 

considered statistically significant. All descriptive statistical analyses were performed using Software IBM 

SPSS (version 25.0, SPSS Inc., Chicago, lII). 

 

 Results: 

Demographic and clinical characterization of the studied population 

In the last 15 years, 129 patients were referred to our Immunoallergology Department for LLR and 

SR to vespids. The study population included mostly male patients (n=77, 59.7%) with a mean age of 54.5 

years (minimum 9 years; maximum 86 years). Eleven patients (8.5%) were under 18 years of age (81.8% 

boys; mean age 12 years, minimum age 9, maximum age 16). Thirty-nine patients (30.2%) had concomitant 

atopic disease, 36 of whom had allergic rhinitis and 10 had asthma. Demographic and clinical characteristics 

of the referred patients with a suggestive clinical history of vespid allergic reactions are displayed in table 

I.  

When considering the season of stinging episodes, most patients were unable to determine it (n=72, 

55.8%). Considering potential risk factors for new stings, 74.4% (n=96) of patients either lived or frequently 

travelled to rural areas in line with their occupation/hobbies. Regarding clinical characteristics of the last 

sting reaction, 60.5% (n=78) had LLR and 39.5% (n=51) had SR.  

 

Characterization of patients referenced by SR  
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Fifty-one patients had a previous history of SR following insect sting (Mueller classification: 7.8% 

grade I, 19.6% grade II, 37.3% grade III and 35.3% grade IV).  Among them, twenty-seven patients 

exhibited sensitization to wasp venom, 17 to paper wasp venom and 7 to Vespa velutina venom. Most 

patients were male (n=35, 68.6%), with a mean age of 55.5 years (minimum 19 years; maximum 86 years). 

Demographic and clinical data of this population are shown in table II.  

Within the SR group, 23.5% (n=12) of patients reported a previous history of Hymenoptera sting 

reaction. Of these, 8 patients (15.7%) reported previous LLR and 4 (7.8%) a SR (Mueller grade I-II), despite 

not having undergone allergy evaluation previously. For the remaining population (n=39, 76.5%) no prior 

sting history was mentioned.   

ST was performed in 51 patients, with positive results in 88.2% of cases (21.6% in SPT, 43.1% in 

0.01 μg/mL ITD, 66.7% in 0.1 μg/mL ITD and 87.5% in 1 μg/mL ITD). For those with negative ST (n=6, 

11.8%), sIgE was positive in all of them, thus confirming sensitization. In three patients (2 with sensitization 

to wasp and 1 with sensitization do paper wasp) simultaneous ITD was only performed up to the 

concentration of 0.1 μg/mL, due to severe SR grade 5, with neurological symptoms. The median value of 

total serum IgE was 161.5 [62.3-322] (median, first and third quartiles [Q1, Q3]) IU/mL, and the mean 

value of basal serum tryptase was 5.1+2.9 [1.0; 11.4] (mean, standard deviation [minimum; maximum]) 

mcg/L. None of the included patients had the diagnosis of mastocytosis or mast cell disorder. Detailed 

results of in vivo and in vitro diagnostic tests are summarized in table II.  

We found no differences regarding the levels of total serum IgE, basal serum tryptase value, sIgE 

levels to the eliciting venom or their molecular components, concerning the severity of the SR that 

motivated the referral to our clinic. 

 

VIT – Prescription and reported adverse reactions 

 A total of 38 patients (74.5%) were approved and agreed to VIT. In all of them an induction 210-

minute UR protocol was used (17). Among them, 22 (57.9%) received VIT with wasp venom, 14 (36.8%) 

with paper wasp venom and 2 (5.3%) with Vespa velutina venom. The UR protocol was performed with 

aqueous extracts purified from Hymenoptera venom (Bial-Aristegui/Roxall®), with specific venoms 

including Vespula vulgaris & germanica, Polistes dominula and Vespa velutina, respectively. Thirteen 

patients did not receive immunotherapy, ten of whom were recommended but refused, while the remaining 

three are awaiting cardiovascular evaluation before starting treatment. 
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Among the 38 patients who underwent UR protocol, only one (2.6%) experienced a SR during the 

induction phase, receiving paper wasp venom. The reaction was mild, grade II, accordingly to Cox L. 

classification (22), and did not require adrenaline. The patient achieved a cumulative dose of 71.1 μg on 

the UR day, and the cumulative protective dose of 100 μg was achieved in the second session, 15 days after 

the UR, with a reinforcement in premedication (administered 30 minutes prior to the venom injection: 

clemastine 2 mg i.v. and hydrocortisone 100 mg i.v.).  

Four patients (10.5%) reported a LLR during the induction phase. Among them, two occurred with 

Vespula spp. VIT, one with Polistes dominula VIT and one with Vespa velutina VIT. Despite these LLR, 

all patients completed the 210-minutes UR on the first attempt, and these reactions were treated with topical 

corticosteroids. 

For the remaining patients (n=33, 86.8%), there were no reports of any systemic or local reactions 

(immediate or delayed). Additionally, no systemic reactions were reported during the maintenance phase, 

and there were no fatalities reported.  

Currently, eleven patients are still undergoing VIT (28.9%). From these, two patients receiving 

VIT with wasp venom have already been re-stung, without any systemic reactions. None of the patients 

receiving VIT with paper wasp venom have been re-stung. 

Among those who have completed VIT (n=27), 16 (59.3%) have been re-stung. No systemic or 

local reactions were reported after concluding the VIT procedure thus far, as indicated in table II. The 

average duration of VIT was 4.1±1.3 [min 0.2; max 6.4] years. 

We found no differences regarding the levels of total serum IgE, basal serum tryptase value, sIgE 

levels to the eliciting venom or their molecular components, concerning the severity of adverse events 

during VIT protocol. Clinical and laboratory characteristics of SR patients is described in table II. 

 

Discussion: 

This study is a retrospective analysis spanning the last 15 years, encompassing all patients referred 

to our outpatient Immunoallergology Clinic with a suggestive clinical history of LLR and/or SR after a 

vespid field-sting. Among our cohort of vespid allergic patients, the majority were male adults (n=77, 

59.7%) from rural areas (n=96, 74.4%). In the SR group, 27 patients (52.9%) showed sensitization to wasp 

venom, 17 (33.3%) to paper wasp venom and 7 (13.7%) to Vespa velutina venom.  
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In our cohort, vespid sensitization was confirmed in all included patients, 88.2% (n=45) of cases 

through skin testing. The methodology applied, concerning simultaneous IDT, seems to be a safe procedure, 

as no adverse events were recorded, mirroring the literature (19-21). One can also discuss that this 

accelerated protocol can provide a quick overview of the patient sensitization pattern, while reducing testing 

duration, costs and patient anxiety and discomfort. 

Vespula spp. and Polistes spp. are relevant species in the Southern European countries where 

patients are frequently exposed to these species (23). Our finding regarding the frequency of sensitization 

to Polistes is similar to the one reported by Vega et al (24), who documented a sensitization to Polistes spp. 

in Spain ranging from 23.4% to 36.8%. Notably, our cohort diverges from the Spanish data, exhibiting a 

higher number of patients with Vespula spp. sensitization, compared to the reported 27.3% (24). We believe 

that this variance may be attributed to differences in environmental exposure in our country, as highlighted 

in previous studies (5,6,23,25). 

When considering the frequency of sensitization to Vespa velutina, the number of reported cases 

of SR due to this Hymenoptera is increasing worldwide, with Portugal mirroring this trend (3,4,26,27). 

Recently, sensitization profiles of Portuguese patients with VVN reactions have been published helping to 

further understand VVN hypersensitivity (26,27). 

In our study, considering the SR patients, 23.5% presented a history of previous reactions that 

occurred before their referral (7.8% had a previous SR (grade I-II) and 15.7% a previous LLR). Although 

SR following previous LLR have been described in literature as relatively rare, ranging from 2% to 15% 

(28,29), a recent study by Bilò et al reported that 24% of patients that had a second sting episode with SR 

had previously experienced a LLR (30).  

Consistent with findings from other studies, most patients were unable to identify the culprit insect 

or recall the season of the sting (27,29,30). However, for the ones who did, the summer season was the 

most commonly mentioned (n=54, 41.9%), aligning with the observations in a Spanish study (5). This 

association with summer and fall season corresponds to the typical activity periods of vespids (10). 

No statistically significant differences were found regarding the severity of the SR and levels of 

total serum IgE, basal serum tryptase or sIgE for the eliciting venom or for their molecular components. 

These results are in line with previous studies (12,14,31). 

In our study, VIT UR protocol, as proposed by Birnbaum (12,17), was initiated in 38 patients 

(74.5%), with an overall completion rate of 97.4% (n=37). This protocol, carried out in the Day Hospital 
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setting, allows for a quicker achievement of the protective dose. However, it is not a risk-free procedure 

(12,17).  

We identified only one patient (2.6%) who experienced an adverse systemic reaction during the 

UR phase. Nevertheless, the SR was mild, and adrenaline administration was not required. This patient 

successfully achieved a cumulative dose of 71.1 μg during the UR and tolerated the 100 μg dose 

administration 15 days post-UR, with proper premedication adjustment. 

The global frequency of SR during VIT UR protocols documented ranges from 0% to 30%, 

including both bee and vespid immunotherapy extracts (17,32-34). The risk of SR during VIT seems to be 

higher with bee venom. This may be, beside other explanations, because vespid venom is obtained from 

the venom sac, which includes proteases that can degrade vespid venom allergens, thereby making it 

potentially less allergenic (35). Additionally, in accordance with this data, adverse systemic events in 

patients treated with wasp venom varies from 6.1% to 7.5% (17,30), which is slightly more consistent with 

our findings.  

We also documented 10.5% of LLR during the induction phase. For the remaining population 

(86.8%), VIT did not induce any immediate or delayed reactions.    

Recurrence of sting reactions after VIT conclusion have been reported in about 0% to 10% of cases 

within one to five years following completion (12,36-38). In our study, we found that 16 patients (59.3%) 

had already been re-stung, with no systemic or LLR reported after concluding VIT.  

VIT with Vespa velutina venom extracts has become recently available in Portugal. Recently 

published studies have demonstrated the efficacy and safety of treating patients with SR to Vespa velutina 

with Vespula spp. venom (3,4,39). This could be a logical choice since most patients also had sensitization, 

to some extent, to Vespula spp. or Polistes spp., or even to their recombinants, Ves v1, Ves v5 and Pol d5 

(3,4,39). Given that the majority of these patients had no prior exposure to VVN stings, sensitization likely 

occurred through cross-reactivity with other Hymenoptera, especially Vespula ssp., due to high homology 

of major allergens, as previously noted (3,4,39). The two patients sensitized to VVN in our cohort are 

receiving VVN venom VIT. While our sample size is limited, and patients have had a relatively short follow 

up period, our findings do not allow us to conclude about its efficacy, however, suggest that VVN VIT 

appears to be safe, as no adverse systemic reactions were described. 

In Southern Europe, there is a high percentage of patients that are sensitized to both Vespula spp. 

and Polistes spp. (7). This fact may be explained by the presence of cross-reactivity, as it is well documented 

in several previous studies. For VIT prescription, in patients sensitized to both Vespula spp. and Polistes M
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spp., attending physicians used a bottom-up diagnostic strategy, starting with the patient and environmental 

information (geographical area, seasonal distribution, and insect characteristics) and concluding with 

complementary tests (sIgE to Ves v1, Ves v5, Pol d5). No additional laboratory evaluation (e.g. basophilic 

activation test) was performed regarding cross-reactivity. 

Despite its insights, our study has some limitations. Firstly, it is retrospective in nature, relying on 

patient recall and clinical records review. Secondly, the small sample of patients under VIT with Vespa 

velutina venom could limit data extrapolation. Lastly, the unavailability of commercialized recombinant 

allergens for VVN remains a limitation, hindering the distinction between cross-reactivity and/or primary 

sensitization.  

Nonetheless, the authors suggest that these results have important added value in clinical practice, 

contributing to further data on this subject. 

 

Conclusion 

In conclusion, over the past 15 years, in our Immunoallergology Department, 129 patients were 

evaluated for suspected hypersensitivity reaction to vespids. Most patients allergic to vespids are male 

adults from rural areas. Fifty-one patients were referred for SR reactions (7.8% grade I, 19.6% grade II, 

37.3% grade III and 35.3% grade IV) with confirmed sensitization: 52.9% to wasp venom, 33.3% to paper 

wasp venom and 13.7% to Vespa velutina venom. ST was performed in all patients with VIT indication, 

with positive results in 88.2% of cases (positive SPT in 21.6% and positive ITD in 87.5%, the majority for 

1 μg/mL). For those with negative ST, sIgE was positive in all of them, thus confirming sensitization. No 

differences were found regarding the levels of total serum IgE, basal serum tryptase value, sIgE levels to 

the eliciting venom or their molecular components, and the severity of the SR, consistent with existing 

literature.   

VIT UR protocol was initiated in 38 patients, with an overall completion rate of 97.4% (n=37). The 

documented frequency of systemic reactions during VIT procedure was 2.6%. For this patient, adrenaline 

administration was not required, and the cumulative protective dose was achieved in the second session, 15 

days after the UR.  

While Vespa velutina VIT remains understudied, our limited data suggest that immunotherapy 

targeting VVN seems to be a safe procedure. However, further investigations are needed. The authors 

consider that this study adds important value in clinical practice, being, to our knowledge, the first national M
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study to analyse the clinical and sensitization patterns of vespid venom-allergic patients. Furthermore, 

inclusion of data from patients undergoing VIT VVN, provides valuable real-world evidence.  

 

Fundings: None 

Contributions: SCF: conceptualization, methodology, data collection, formal analysis and interpretation, 
writing - original draft, writing - review and editing. MG: data collection, formal analysis and interpretation, 
software. JV: data collection, formal analysis and interpretation. LC: data collection, formal analysis and 
interpretation. IS: data collection, formal analysis and interpretation. MBF: writing - review & editing and 
supervision. EP: writing - review & editing and supervision. JC:  conceptualization, data collection, formal 
analysis and interpretation, writing - review & editing, supervision. 

Conflict of Interest: The authors declare that they have no conflict of interest. 

 

References: 

1. Gaspar A, Santos N, Faria E, Câmara R, Rodrigues-Alves R, Carrapatoso I, et al. Anafilaxia em 
Portugal: 10 anos de Registo Nacional da SPAIC 2007-2017 Anaphylaxis in Portugal: 10-year 
SPAIC National Survey 2007-2017. Rev Port Imunoalergologia. 2019; 27(4):289-307. doi: 
10.32932/rpia.2020.01.023. 

2. Feás Sánchez X, Charles RJ. Notes on the Nest Architecture and Colony Composition in Winter of 
the Yellow-Legged Asian Hornet, Vespa velutina Lepeletier 1836 (Hym.: Vespidae), in Its 
Introduced Habitat in Galicia (NW Spain). Insects. 2019; 10(8):237. doi: 10.3390/insects10080237. 

3. Vidal C. The Asian wasp Vespa velutina nigrithorax: Entomological and allergological 
characteristics. Clin Exp Allergy. 2022; 52(4):489-98. doi: 10.1111/cea.14063. 

4. Vidal C, Armisén M, Monsalve R, González-Vidal T, Lojo S, López-Freire S, et al. Anaphylaxis 
to Vespa velutina nigrithorax: Pattern of Sensitization for an Emerging Problem in Western 
Countries. J Investig Allergol Clin Immunol. 2021; 31(3):228-35. doi: 10.18176/jiaci.0474. 

5. Fernandez J, Blanca M, Soriano V, Sanchez J, Juarez C. Epidemiological study of the prevalence 
of allergic reactions to Hymenoptera in a rural population in the Mediterranean area. Clin Exp 
Allergy. 1999; 29(8):1069-74. doi: 10.1046/j.1365-2222.1999.00614.x. 

6. Blanca M, Garcia F, Miranda A, Carmona MJ, Garcia J, Fernandez J, et al. Determination of IgE 
antibodies to Polistes dominulus, Vespula germanica and Vespa crabro in sera of patients allergic 
to vespids. Allergy. 1991; 46(2):109-14. doi: 10.1111/j.1398-9995-1991.tb00553.x. 

7. Ruiz-Leon B, Serrano P, Vidal C, Moreno-Aguilar C. Management of Double Sensitization to 
Vespids in Europe. Toxins. 2022; 14(2):126. doi: 10.3390/toxins14020126. 

8. Biló BM, Rueff F, Mosbech H, Bonifazi F, Oude-Elberink JNG. Diagnosis of Hymenoptera venom 
allergy. Allergy. 2005; 60(11):1339-49. doi: 10.1111/j.1398-9995.2005.00963.x. 

9. Jakob T, Rafei-Shamsabadi D, Spillner E, Müller S. Diagnostik der Hymenopterengiftallergie: 
aktuelle Konzepte und Entwicklungen mit besonderem Fokus auf die molekulare 
Allergiediagnostik. Allergo J Int. 2017; 26(3):33–50. doi: 10.1007/s15007-017-1315-y. 

10. Adib-Tezer H, Bayerl C. Honeybee and wasp venom allergy: Sensitization and immunotherapy. J 
Dtsch Dermatol Ges. 2018; 16(10):1228-1247. doi: 10.1111/ddg.13670. M
an

us
cr

ip
t a

cc
ep

te
d 

fo
r p

ub
lic

at
io

n



11. Baker TW, Forester JP, Johnsson ML, Stolfi A, Stahl MC. The HIT study: Hymenoptera 
Identification Test – how accurate are people at identifying stinging insects? Ann Allergy Asthma 
Immunol. 2014; 113(3):267-70. doi: 10.1016/j.anai.2014.05.029. 

12. Sturm GJ, Varga EM, Roberts G, Mosbech H, Biló MB, Akdis CA, et al. EAACI guidelines on 
allergen immunotherapy: Hymenoptera venom allergy. Allergy. 2018; 73(4):744–64. doi: 
10.1111/all.13262. 

13. Koschel D. Beeinträchtigung der Lebensqualität bei Patienten mit Insektengiftallergie. Allergo J 
Int 2017; 26(3):28–32. doi: 10.1007/s15007-017-1329-5. 

14. Rueff F, Przybilla B. Ultrarush immunotherapy in patients with Hymenoptera venom allergy. J 
Allergy Clin Immunol. 2001; 107(5):928-929. doi: 10.1155/2012/192192. 

15. Brehler R, Wolf H, Kutting B, Schnitker J, Luger T. Safety of a two-day ultrarush insect venom 
immunotherapy protocol in comparison with protocols of longer duration and involving a larger 
number of injections. J Allergy Clin Immunol. 2000; 105(6 Pt 1):1231-5. doi: 
10.1067/mai.2000.105708. 

16. Wenzel J, Meissner-Kraemer M, Bauer R, Bieber T, Gerdsen R. Safety of rush insect venom 
immunotherapy. The results of a retrospective study in 178 patients. Allergy. 2003; 58(11):1176-
1179. doi: 10.1034/j.1398-9995.2003.00268.x. 

17. Birnbaum J, Ramadour M, Magnan A, Vervloet D. Hymenoptera ultra-rush venom immunotherapy 
(210 min): a safety study and risk factors. Clin Exp Allergy. 2003; 33(1):58-64. doi: 
10.1046/j.1365.2222.2003.01564.x. 

18. Mueller HL. Diagnosis and treatment of insect sensitivity. J Asthma Res. 1966; 3(4):331–333. doi: 
10.3109/02770906609106941. 

19. Yocum MW, Gosselin VA, Yunginger JW. Safety and efficiency of an accelerated method for 
venom skin testing. J Allergy Clin Immunol. 1996; 97:1424–1425. doi: 10.1016/s0091-
6749(96)70217-8. 

20. Strohmeier B, Aberer W, Bokanovic D, Komericki P, Sturm GJ. Simultaneous intradermal testing 
with hymenoptera venoms is safe and more efficient than sequential testing. Allergy. 2013; 68:542–
544. doi: 10.1111/all.12123. 

21. Wang Q, Watson NL, Beakes DE, Schwartz DJ. Hymenoptera venom skin testing. Adopting an 
accelerated test protocol. Ann Allergy Asthma Immunol. 2023; 131:224−230. doi: 
10.1016/j.anai.2023.04.004. 

22. Cox L, Larenas-Linnemann D, Lockey RF, Passalacqua G. Speaking the same language: The World 
Allergy Organization Subcutaneous Immunotherapy Systemic Reaction Grading System. J Allergy 
Clin Immunol. 2010; 125(3):569-74. doi: 10.1016/j.jaci.2009.10.060. 

23. Sanchez F, Blanca M, Fernandez J, Miranda A, Terrados A, Torres MJ, et al. Comparative study 
between European and American species of Polistes using sera from European sensitized subjects. 
Clinical and Experimental. Allergy. 1995; 25(3):281-7. doi: 10.1111/j.1365-2222.1995.tb01041.x. 

24. Vega JM, Ortiz-Sánchez FJ, Martínez-Arcediano A, Castro L, Alfaya T, Carballada F, et al. Social 
wasps in Spain: the who and where. Allergol Immunopathol (Madr). 2022; 50(2):58–64. doi: 
10.15586/aei.v50i2.523. 

25. Cosme J, Spínola-Santos A, Pereira-Santos MC, Pereira-Barbosa M. Venom Immunotherapy: a 20-
year experience with an ultra-rush protocol (210-min). Eur Ann Allergy Clin Immunol. 2019; 
51(3):122-128. doi: 10.23822/EurAnnACI.1764-1489.85.  

26. Esteves Caldeira L, Silva MIT, Pedro E, Cosme J. Hypersensitivity to Vespa velutina nigrithorax: 
an emerging problem in Portugal? Eur Ann Allergy Clin Immunol. 2023; 55(4):189-93. doi: 
10.23822/EurAnnACI.1764-1489-279. M
an

us
cr

ip
t a

cc
ep

te
d 

fo
r p

ub
lic

at
io

n



27. Miranda J, Mesquita AM, Plácido J, Coimbra A. Vespa velutina nigrithorax venom allergy: Real-
life clinical practice. Ann Allergy Asthma Immunol. 2022;129(4):524-5. doi: 
10.1016/j.anai.2022.07.020. 

28. Graft DF, Schuberth KC, Kagey-Sobotka A, Kwiterovich KA, Niv Y, Lichtenstein LM, et al. A 
prospective study of the natural history of large local reactions after Hymenoptera stings in 
children. J Pediatr. 1984; 104(5):664-8. doi: 10.1016/s0022-3476(84)80940-3. 

29. Sturm GJ, Kranzelbinder B, Schuster C, Sturm EM, Bokanovic D, Vollmann J, et al. Sensitization 
to Hymenoptera venoms is common, but systemic sting reactions are rare. J Allergy Clin Immunol. 
2014;133(6):1635–43.e1. doi: 10.1016/j.jaci.2013.10.046. 

30. Bilo MB, Martini M, Pravettoni V, Bignardi D, Bonadonna P, Cortellini G, et al. Large local 
reactions to Hymenoptera stings: Outcome of re‐stings in real life. Allergy. 2019; 74(10):1969-76. 
doi: 10.1111/all.13863. 

31. Roll A, Hofbauer G, Ballmer-Weber BK, Schmid-Grendelmeier P. Safety of specific 
immunotherapy using a four-hour ultra-rush induction scheme in bee and wasp allergy. J Investig 
Allergol Clin Immunol. 2006; 16(2):79-85. PMID: 16689180. 

32. Schiavino D, Nucera E, Pollastrini E, De Pasquale T, Buonomo A, Bartolozzi F, et al. Specific 
ultrarush desensitization in Hymenoptera venom-allergic patients. Ann Allergy Asthma Immunol. 
2004; 92(4):409-13. doi: 10.1016/S1081-1206(10)61775-9. 

33. Nittner-Marszalska M, Cichocka-Jarosz E, Małaczyńska T, Kraluk B, Rosiek-Biegus M, Kosinska 
M et al. Safety of Ultrarush Venom Immunotherapy: Comparison Between Children and Adults. J 
Investig Allergol Clin Immunol. 2016; 26(1):40-47. PMID: 27012015. 

34. Patella V, Florio G, Giuliano A, Oricchio C, Spadaro G, Marone G et al. Hymenoptera Venom 
Immunotherapy: Tolerance and Efficacy of an Ultrarush Protocol versus a Rush and a Slow 
Conventional Protocol. J Allergy (Cairo). 2012; 2012:1921-1992. doi: 10.1155/2012/192192. 

35. Muller U, Helbling A, Berchtold E. Immunotherapy with honeybee venom and yellow jacket 
venom is different regarding efficacy and safety. J Allergy Clin Immunol. 1992; 89(2):529–35. doi: 
10.1016/0091-6749(92)90319-w. 

36. Lerch E, Muller UR. Long-term protection after stopping venom immunotherapy results of re-
stings in 200 patients. J Allergy Clin Immunol. 1998; 101(5):606-12. doi: 10.1016/S0091-
6749(98)70167-8. 

37. Grosch J, Eberlein B, Waldherr S, Pascal M, Bartolomé CS, Roca Pinzón F, et al. Characterization 
of New Allergens from the Venom of the European Paper Wasp Polistes dominula. Toxins. 2021; 
13(8):559. doi: 10.3390/toxins13080559. 

38. Golden DB, Kagey-Sobotka A, Lichtenstein LM. Survey of patients after discontinuing venom 
immunotherapy. J Allergy Clin Immunol. 2000; 105(2 Pt 1):385-90. doi: 10.1016/s0091-
6749(00)90092-7. 

39. Rodriguez-Vazquez V, Armisen M, Gomez-Rial J, Lamas-Vazquez B, Vidal C. Immunotherapy 
with Vespula venom for Vespa velutina nigrithorax anaphylaxis: Preliminary clinical and 
immunological results. Clin Exp Allergy. 2022; 52(2):345-7. doi: 10.1111/cea.14039. 

 
 
 
 
 
 
 
 
 M

an
us

cr
ip

t a
cc

ep
te

d 
fo

r p
ub

lic
at

io
n



Patients – n 129 
Gender 
   Male – n (%) 
   Female – n (%) 

 
77 (59.7) 
52 (40.3) 

Adults – n (%) 
Children – n (%) 

118 (91.5) 
11 (8.5) 

Age (Me+SD [min; max] years old) 54.5 + 17.8 [9; 86] 
Age at diagnosis (Me+SD [min; max] years old) 47.3 + 17.8 [9; 84] 
Stinger season – n (%) 
        Summer 
        Spring 
        Fall 
        Unknown 

 
54 (41.9) 
2 (1.6) 
1 (0.7) 

72 (55.8) 
Presence of allergic diseases – n (%) 
         Rhinitis 
         Asthma 

 
36 (27.9) 
10 (7.8) 

Rural occupation/hobbies – n (%) 96 (74.4) 
Referred for LLR – n (%) 78 (60.5) 
Referred for SR – n (%) 51 (39.5) 

Table I – Demographics, sting season, previous allergic diseases, and rural occupations of 
vespid allergic patients. Abbreviations: n – total number; % - percentage; Me- mean value; SD – 
standard deviation; min – minimum; max – maximum; SR - systemic reactions; LLR – local large 
reaction. 
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Clinical and Laboratory characteristics of Vespula spp., Polistes spp. and Vespa velutina patients with SR  
  Wasp  Paper Wasp  Vespa velutina  Total  

Patients – n 27 17 7 51 
Gender  
   Male – n (%)  
   Female – n (%)  

 
18 (66.7) 
9 (33.3) 

 
14 (83.4) 
3 (17.6) 

 
3 (42.9) 
4 (57.1) 

 
35 (68.6) 
16 (31.4) 

Adults – n (%) 
Children – n (%) 

27 (100) 
0 

17 (100) 
0 

7 (100) 
0 

51 (100) 
0 

Age (Me+SD [min; max] years old) 54.7+18.1 [20; 76] 53.6+17.4 [19; 86] 53.0+22 [20; 78] 55.5+16.8 [19; 
86]  

History of previous Hymenoptera 
sting – n (%) 
   LLR 
   AR 

 
4 (14.8) 
1 (3.7) 

 
3 (17.6) 
3 (17.6) 

 
1 (14.3) 

0 

 
8 (15.7) 
4 (7.8) 

Severity of SR# – n (%)  
   Grade I  
   Grade II  
   Grade III  
   Grade IV  

 
2 (7.4) 
8 (29.6) 
8 (29.6) 
9 (33.3) 

 
0 

2 (11.8) 
9 (52.9) 
6 (35.3) 

 
2 (28.6) 

0 
2 (28.6) 
3 (42.9) 

  
4 (7.8)  

10 (19.6)  
19 (37.3)  
18 (35.3)  

ST – n (%)  
   SPT 100 µg/mL  
   ITD 0.01 µg/mL  
   ITD 0.1 µg/mL  
   ITD 1 µg/mL  
   Negative  

 
6/27 (22.2) 
13/27 (48.1) 
19/27 (70.4) 
23/25 (92.0)* 

2/27 (7.4) 

 
2/17 (11.8) 
6/17 (35.3) 
11/17 (64.7) 

15/16 (93.8)** 
1/17 (5.9) 

 
3/7 (42.9) 
3/7 (42.9) 
4/7 (57.1) 
4/7 (57.1) 
3/7 (42.9) 

  
11/51 (21.6) 
22/51 (43.1) 
34/51 (66.7) 
42/48 (87.5) 
6/51 (11.8) 

Laboratory findings - SR group  
 
   Serum tryptase (mcg/L) – (Me+SD 

[min; max]) 
  
   Total IgE (IU/mL) – (Md [Q1-Q3]) 
  
   Vespula sIgE (kUA/L) – (Md [Q1-
Q3]) 
  
   Ves v1 (kUA/L) – (Md [Q1-Q3]) 
 
   Ves v5 (kUA/L) – (Md [Q1-Q3]) 
  
   Polistes sIgE (kUA/L) – (Md [Q1-
Q3])   
 
   Pol d5 (kUA/L) – (Md [Q1-Q3]) 
  

  
  

5.0+2.9 [1.0; 
10.6]  

 
  

208 [57-331]  
 

 2.8 [0.9-10.3]   
 
 

1.2 [0.4-3.1]  
 

0.2 [0.02-2.3] 

  
  

5.0+2.6 [1.5; 9.6]  
 
  

110 [64.1-418.3]  
  
  
  
  
  
 
 
  

11 [1.3-16.5]  
 

1.1 [0.5-3.3]  

  
  

5.7+3.7 [1.8; 
11.4]  

 
 

193 [51.7-256] 
  
  
  
  
  
  
  
  
  
  
 
 

3.6 [0.4-22.7]  

  
  

5.1+2.9 [1.0; 
11.4]  

 
  

161.5 [62.3-
322.0]  
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   Vespa Velutina sIgE (kUA/L) – 
(Md [Q1-Q3])  

Patients proposed to VIT – n (%) 
   Completed VIT – n 
   Still on VIT – n 

22 (81.5) 
17 
5 

14 (82.4) 
10 
4 

2 (28.6) 
0 
2 

38 (74.5) 
27 
11 

Reactions during VIT protocol - n 
(%)  
   LLR 
   SR 

 
2 (9.1) 

0 

 
1 (7.1) 
1 (7.1) 

 
1 (50) 

0 

 
4 (10.5) 
1 (2.6) 

Table II – Demographics, reaction's severity, skin test, laboratory findings, molecular evaluation, and VIT in patients with 
documented SR. Abbreviations: n – total number; % - percentage; Me- mean value; SD – standard deviation; min – 
minimum; max – maximum; Md– median value; Q1-Q3 – first and third quartiles; ST - skin test; SPT – skin prick test; ITD 
– intradermic test; SR - systemic reactions; LLR – local large reaction; VIT - Venom immunotherapy; UR – Ultra rush. 
Reference values: Serum tryptase < 11.4 mcg/L, Total IgE < 100 IU/mL, sIgE Ves v1, Ves v5, Pol d5 < 0.35 kUA/L.  

# Mueller classification (18) 

* Two patients with anaphylaxis grade 5 and neurological symptoms were not tested for the concentration of 1.0 
μg/mL. 

** One patient with anaphylaxis grade 5 and neurological symptoms was not tested for the concentration of 1.0 
μg/mL. 
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