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Cross-reactivity: Vespa crabro & Vespula vulgaris

Vespa crabro Vesp c 1 Phospholipase A1 Vespula vulgaris Ves v 1

72%

Vespa crabro Vesp ¢ 5 Allergen 5 Vespula vulgaris Ves v 5

67%

Sturm GJ, Boni E et al. Allergy 2023

Hornets: rare causes of systemic sting reactions

Vespa crabro Vespa velutina Vespa orientalis

* Usually not aggressive
» Stings are rare

Sturm GJ, Boni E et al. Allergy 2023
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Cross-reactivity: Vespa velutina & Vespa crabo

Vespa velutina Vesp v 1 Phospholipase A1 Vespa crabro Vesp c 1

69%

Vespa velutina Vesp v 5 Allergen 5 Vespa crabro Vesp c 5

90%

Sturm GJ, Boni E et al. Allergy 2023

Hornets: rare causes of systemic sting reactions

Vespa crabro Vespa velutina Vespa orientalis
7
\ \7 i
Cross-reactivity between V. crabro e Antigen 5 of V. velutina & orientalis
and Vespula is well-documented is nearly identical to Vespa crabro

Diagnosis and treatment with vespid venom sufficient
Sturm GJ, Boni E et al. Allergy 2023
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Cross-reactivity: honeybee & bumble bee

Api m 1 Phospholipase A2 Bomt1
54%

Api m 7 CUB serine protease Bomt4
25%

Serine protease: major allergen in BB venom and structurally different

Sturm GJ, Boni E et al. Allergy 2023; 78:2089-2108

Summary - insects

The venom of different hornet species is allergologically very similar
Hornet venoms: similar to vespid venom

Bumble bee venom: major allergen is structurally different
Diagnosis & treatment primarily with bee and vespid venom

Primary bumblebee venom allergy: diagnose and treat with bumblebee venom
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Skin testing

Prick

R 3% ssu @™

Intradermal test

Simultaneous testing
should be feasible
(20ng vs 22.22ng!)

R 01%  96% “*
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Allergic adverse events (%

Simultaneous intradermal testing

10

1,4
’ 1,1 0’6 0’3
Lockey RF etal, Yocum MW et al StrohmeierBetal QirtJAetal
1989 1996 2013 2016
n=3236 n=446 n=478 n=300
stepwise partly simultaneous simultaneous simultaneous

Simultaneous intradermal testing is safe

Specific IgE determination in the serum

Insect venoms Sensitivity
[ 87% |
[ 94%

Arzt-Gradwohl et al, Allergy online ahead of print
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Using lower the cut-off in patients with low tigE

A

190 bee

86.8% slgE >0.35 kU/L 94.2%

slgk >0.1 if tIgE <30 97.9% ]

Intradermal test 99.1%

Arzt-Gradwohl et al, Allergy online ahead of print

Allergens and potential cross-reactive allergens

* 54% | l Vesv2 Hyaluronidase * \

Apim4 Melittin
_ q 54% | |Vesv3 Dipetidylpeptidase IV *
Apim 6 Protease inhibitor
Apim?7 CUB serine protease * _
Apim 8 Carboxylesterase *
Apim9 Carboxypeptidase * N ——
Apim 11 Major royal jelly protein *
Api m 12 Vitellogenin * q 40% | |Vesvb Vitellogenin *
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Apim1 Apim 2 Apim 3 Apim 5 Apim 10
Broad sensitization pattern — low sensitivity of allergen panel
Arzt L et al, Allergy 2017

Se:; Sensitization pattern — vespid venom @\
91% A

- 100 n=809
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Sensitization rate (%)

0
Vesv 1 Vesv 5

Only few allergens — acceptable sensitivity of allergen panel

Arzt-Gradwohl et al, Allergy online ahead of print
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WLE
i Rule of thumb - relevant venom

7HUN®

Wasp 2.7-fold 4,0

Sensitivity 60%
Specificity 100%

Bee = 5.3-fold -
Sensitivity 51% 1,5

Specificity 100% ku/L

Arzt-Gradwohl et al, Allergy online ahead of print; Tischler et al, JACI IP 2025 (bee venom)
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v Summary — diagnosis
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Sensitivity of the diagnostics with bee venom is always lower

sIgk determination and intradermal tests have comparable sensitivity
Molecular allergy diagnosis: limited benefit due to low sensitivity
Lowering the cut-off in patients with low tIgE (<30) is useful

Combination of tests (sIgE & skin tests) increases sensitivity
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Therapy

VIT is highly effective

Tolerated sting challenge (%)
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83

Hoffman et al,

1981

Bee venom Vespid venom
100
96
92
86 91
Miiller et al, Rueff et al, Keating et al, Miller etal, Van Halteren et Schrautzer et
2004 1991 1992 al, 1997 al, 2019
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Bee venom: Risk factor #1 for adverse events
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Sturm GJ et al, Roumana A et al, Rueff F et al, Sturm GJ et al,

JACI 2002 JACI 2009 JACI 2010 Allergy 2021

W bee-VIT © wasp-VIT

Bee venom: 3.1 — 6.0-fold higher risk for systemic adverse events

ACE inhibitors & B-Blocker: Influence on initial reaction

60 n.s. p=0.29

50 44,1
40

41,7

30
20

Grade 3&4 (%)

10

with AT w/o AT n=1425
Sturm GJ et al, Allergy 2021.

Antihypertensive drugs do not aggravate sting reactions
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ACE inhibitors & B-Blocker: systemic adverse events
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Total no AT AT n=1342

Sturm GJ et al, Allergy 2021.

* 338 (25%) of 1342 patients took antihypertensive drugs
* Adverse events not more frequent (even lower)

7-week up dosing protocol with depot venom preparations

100

Dose (ug)

EudraCT number 2015-002769-44.
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# 7-week up-dosing protocol — vespid venom

Patients (%)

80
70
60
50
40
30
20
10

75 73
100%

22 (29%)

0

tolerated SC

Planned Included SR LLR Stings Therapy failure

Schrautzer C et al, Allergy 2020.

7-week up-dosing protocol — bee venom m

Patients (%)

80 76 73
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79%

19 (26%)

tolerated SC

15 (21%)

Planned Included SR LLR Stings Therapy failure

Arzt-Gradwohl, Cerpes U et al, Allergy 2025
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Predominant Api m 10 sensitization:
Risk for treatment failure?

GRAPHICAL ABSTRACT
* 115 patients d I Iergic Treatment failure in honey bee venom immunotherapy:
Major role of dominant Api m 10 sensitization
to bee venom
N &»& crude various commercial
l venom preparations
* 79 responder EAE g
. 100- ‘ I
* 36 treatment failure g Q A e ]lc
H H . . 25kDa .
Findings: % ] o 1 i s i #— Api m 4
 8-fold higher risk for therapy g
B 55 kDa
failure ﬁ 1.-% ..... <— Apim 10
. o 35 kDa .
* Some venom preparatlons: ——
. . Domiﬂant !>50%)
higher amount of Api m 10 sensitization to:

Frick M..}Jakob T, JACI 2016.

Treatment failure with depot bee venom preparation

9 8 Responder
8 Non-responder
7

6
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0 0

0

rApim 1 rApi m 2 rApim 3 rApi m 5 rApi m 10

Sturm GJ et al, Allergy 2022

Other predominant sensitizations might also contribute to treatment failure

14



20.01.2026

No evidence that non-purified bee venom is superior

Effectiveness (%)

100
84
80
60
Hoffman et al,
1981
n=25

83
77
Miiller et al, Miiller et al,
1991 1992
n=86 n=148

Non-purified venom

85

Miiller et al,

2008
n=54

88 36
Sturm et al, Rueff et al,
2021 2004
n=48 n=56

Purified depot venom

Why the Api m 10 story didn’t fully convince us

Data did not support that purified venoms were less effective

Fragile evidence due to low number of patients

Other predominant sensitizations appeared to matter as well

No evidence from the literature that non-purified venom is superior

15



20.01.2026

(v/) Coming full circle
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No IgG4 induction against low-abundant allergens, independent of the venom used
Blank S...}.Jakob T, PIACI online ahead of print.

No difference in effectiveness

n=210

- = 10.2
X 10
> 8.3
5 8
& 6
§ 4 OR: 1.25; 95% Cl: 0.42-3.98; p=0.804
g 2

0

purified venom non-purified venom

Arzt-Gradwohl et al, J Investig Allergol Clin Immunol 2023
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No difference in the frequency of systemic AE
9,0 p=0.258
8,0 7.7 7.6
w 7.0
S 6.0 5.6
550
2.4,0
wv
x 3,0
220
1,0
0,0
purified depot purified aqueous non-purified aqueous
n=326 n=305 n=671
Arzt-Gradwohl et al, J Investig Allergol Clin Immunol 2023

\ Summary — treatment

* Venom immunotherapy is highly effective; trend to shorter protocols
* Most important risk factor for adverse events: treatment with bee venom
* ACEI and betablockers are safe in patients with venom allergy

* Bee venom: predominant sensitizations to minor allergens
may be a risk factor for treatment failure

* Comparable effectiveness of available venom preparations
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