
Conclusion: A decreased basophil responsiveness could 
be demonstrated in bee venom allergic patients after VIT 
compared to patients before VIT. This finding correlated 
with the unproblematic sting challenge in 27/29 subjects, 
suggesting that the higher concentration of bee venom 
needed to elicit a basophil activation or degranulation can 
serve as an in vitro surrogate marker for bee venom 
tolerance. The 2 reactors on sting challenge showed a
basophil sensitivity comparable to the patients before VIT 
(group 2). For statistical analysis on this matter further 
reactors need to be tested.
The use of basophil activation tests with different bee 
venom concentrations is potentially able to identify those 
bee venom allergic subjects who need higher VIT doses or 
a longer duration of VIT for full protection. Nevertheless 
larger studies with sting challenges at different time points 
are needed to prove the liability of this in vitro surrogate 
marker for bee venom tolerance.

Background: For life-threatening Hymenoptera venom allergy a 5 
year-long specific immunotherapy with insect venom (VIT) is the 
treatment of choice. However, in 5 to 15% of VIT-treated patients 
(with 100� g bee venom) no full immunologic protection can be 
achieved. As no reliable in vitro marker for the evaluation of a 
successful VIT exists, a sting challenge with the relevant living 
insect is recommended before VIT is stopped. In this study we 
investigated whether basophil activation and degranulation assays 
and their change during VIT might help identifying bee venom 
tolerant patients.

Method: 45 bee venom allergic (BVA) subjects were examined. 29 
subjects after VIT (just before sting challenge, group 1) and 16 
subjects before starting VIT (group 2, fig.1). Basophil tests were 
performed with commercially available test kits (CAST®=sulfido-
leukotriene assay, Flow CAST®=anti-IgE/anti-CD63, Flow2 CAST®= 
anti-CCR3/anti-CD63, Buehlmann Laboratories) at varying in vitro
conditions (+/- IL-3, whole blood vs. isolated leukocytes). Basophils
were incubated with various bee venom concentrations (2-10.000
ng/ml) to investigate whether subjects before or after VIT show a 
different dose response to bee venom.

Results: 27 of 29 VIT-treated patients tolerated the bee sting 
provocation. The 2 “reactors” had either skin symptoms alone 
(pruritic erythema) or an associated symptomatic drop in Peak 
Flow (-25%). Patients before VIT were not sting-challenged. The 
bee venom concentrations ranging from 2 to 250 ng/ml were found 
to differentiate between subjects before and after VIT, while higher 
concentrations consistently activated basophils (fig.2, tab.2). The 
VIT-treated patients showed a significantly lower basophil
activation and degranulation at a given concentration compared to 
patients before VIT (fig.3).

Differences to other studies:
� Bee venom allergic patients (not wasp)
� Sting challenge with living honey bee (not field sting)
� Study length (5yr.)
� Wide allergen concentration range (2 – 10.000 ng/ml)
� Modified test conditions 

(+/- IL-3, whole blood vs. isolated leukocytes)
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Tab.2 differentiation between group 1 (after VIT) and 2  (before VIT)

Fig.2  Differentiation between group 1 (after VIT) and 2 (before VIT)
at different test conditions incl. the 2 reactors on sting  challenge

Fig.3 D50 = bee venom conc. for 50% of max. basophil st imulation
for group 1 (after VIT) and 2 (before VIT)

Bee venom
conc.

Flow CAST Flow2 CAST CAST

(isol. leukocytes) (whole blood) (sulfido-LT release)

IL-3 + - + - + -

250 ng/ml 0.007 0.24 0.009 0.03 0.4 0.3

50 ng/ml 0.001 0.01 <0.0001 0.003 0.13 0.04

10 ng/ml <0.0001 0.0006 <0.0001 < 0.0001 0.03 0.008

2 ng/ml 0.002 0.006 0.0003 0.001 0.012 0.101
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