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Diagnosis and treatment of Hymenoptera venom allergy

Diagnosis of Hymenoptera venom allergy (HVA) is straightforward 
in the majority of patients, but can be challenging in double positive 
and test negative patients. Test results sometimes can be confusing 
as patients with high skin test reactivity and high specific IgE (sIgE) 
levels are not at risk for severe systemic sting reactions (SSR), and 
conversely, patients with weakly positive or even negative tests can 
experience severe SSR. Venom immunotherapy (VIT) is safe, highly 
effective, and recommended in patients with moderate to severe 
SSR and in patients with SSR confined to generalized skin symptoms 
if quality of life is impaired.
Hymenoptera venom allergy is the most common cause of anaphy-
laxis in adults in Europe.1 The rate of self‐reported systemic sting 
reactions in European epidemiological studies ranges from 0.3% to 
7.5% in adults.2 The main clinical presentations are large local reac-
tions (LLR) at the sting site and SSR. A large local reaction has been 
defined as a swelling exceeding a diameter of 10 cm that lasts for 
longer than 24 hours.3 In SSR, generalized skin symptoms including 
flushing, urticaria, and angioedema are defined as mild symptoms. 
Dizziness, dyspnea, and nausea are examples of moderate symp-
toms. Anaphylactic shock, loss of consciousness, and/or cardiac or 
respiratory arrest all define a severe SSR.

The clinical history of the reaction(s), skin testing, and detection 
of sIgE to venom preparations are still the mainstays of the diagnostic 
procedure in cases of HVA. Molecular allergy diagnosis in HVA is still 
evolving and currently of limited use. Some relevant cross‐reactive 
bee and vespid allergens such as Api m 12 as well as Ves v 3 and 6 

are still unavailable for routine diagnosis. Moreover, sensitivity of the 
available bee venom allergen panel and particularly of Api m 1 is low 
with 72%4 and 57%‐62%,5,6 respectively. The basophil activation test 
(BAT) has been shown to be a useful test in double positive7 or neg-
ative patients,8 but is still not widely used. IgE inhibition assays are 
easier to perform and can be helpful to distinguish between cross‐
reactivity and true double sensitization.9,10 The new EAACI position 
paper on diagnosis of HVA is work in progress. Nevertheless, available 
tests and approaches to solving diagnostic problems are provided in 
Figure 1.

The only treatment that can potentially prevent further SSR 
is venom immunotherapy, which is reported to be effective in 
77%‐84% of patients treated with honeybee venom, and in 
91%‐96% of patients receiving vespid venom.11 The EAACI guide-
lines on venom immunotherapy were published in 2018.11 It aimed 
to provide evidence‐based recommendations for the use of VIT. The 
guidelines have been based on a formal systematic review and meta‐
analysis and have been produced using the Appraisal of Guidelines 
for Research and Evaluation (AGREE II) approach. In brief, VIT is in-
dicated in children and adults with detectable sensitization and SSR 
that exceeds generalized skin symptoms. VIT is also recommended 
in adult patients with SSR confined to generalized skin symptoms if 
quality of life is impaired. In patients with recurrent, troublesome 
LLR it can be considered to reduce the duration and size of future 
LLR. The treatment algorithm in Figure 2 is based on the recommen-
dations of the guidelines.

Abbreviations: LLR, large local reaction; QoL, quality of life; SSR, systemic sting reaction; VIT, venom immunotherapy.

[Correction added on 24 June 2019, after first online publication on 02  June 2019 : figure 2 has been updated in this version.] 
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F I G U R E  1  Diagnosis of Hymenoptera venom allergy. The first step in the diagnosis of Hymenoptera venom allergy is skin prick testing, 
intradermal testing (IDT), and/or determination of serum‐specific IgE (sIgE) to venom preparations. These tests may be combined to increase 
sensitivity. If the test(s) are single positive, VIT with the respective venom should be initiated. In case of double positivity, reciprocal IgE 
inhibition assays, the basophil activation test (BAT), or molecular allergy diagnostics can be performed. Determination of IgE to CCD MUXF3 
is in contrast to multiple sensitizations to pollen or food of limited use. As CCDs are different in insect venom, sensitivity of the MUXF3 
assay is low with 52%. Additionally, the presence of IgE to CCDs does not exclude true double sensitization.7 Molecular allergy diagnostics 
in Hymenoptera venom allergy is currently of limited use because not all relevant allergens are available. However, if both, Ves v 1 and 5 are 
negative, vespid venom allergy is unlikely.12 Sensitivity of the available panel of bee venom allergens is low. Using this panel, it is impossible 
to diagnose or exclude bee venom allergy, but mono‐sensitization to Api m 5 may indicate cross‐reactivity to vespid venom. Additionally, 
the BAT has been shown to have a lower risk of detecting a double sensitization. However, in case of severe systemic sting reactions and 
clear double positive test results VIT with both venoms should be performed. If total IgE (tIgE) is low, sIgE levels between 0.10 and 0.35 kU/L 
can be considered to be positive. If all tests are negative, nonallergic reactions such as panic reactions should be considered. Importantly, in 
patients with low tIgE, tests can be negative despite severe SSR 
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F I G U R E  2  Treatment algorithm based on EAACI guidelines on venom immunotherapy.11 *Consider special conditions: Cardiovascular 
and organ‐specific autoimmune diseases must be stable; ACE inhibitor and/or beta‐blocker therapy may be continued if required but 
patients must be informed about potential risks; VIT contraindications: malignant disease; multisystem autoimmune disease; children < 5 y; 
pregnancy. #VIT can also be performed in patients with remission of a malignant disease and children < 5 y, when child is likely to be 
cooperative. In children, treatment over 3‐5 y may be sufficient. ]
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