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en (p = 0.0065). However, this relation was not true when SAE 
were consider (p = 0.11). A higher percentage of SAE was ob-
served in the subjects pretreated with both H 1  and H 2  recep-
tor antagonists than in those pretreated with H 1  blocker only 
(8.8 vs. 4.1%); however, the difference was not significant. 
 Conclusions:  Considerable severity of allergic adverse 
events requires particular attention to patients allergic to 
bee venom and during rush phase, especially when rapidly 
increasing doses are administered. Pretreatment with H 2  
blockers is debatable and warrants further investigation. 

 Copyright © 2008 S. Karger AG, Basel 

 Introduction 

 Hymenoptera venom allergy poses a significant chal-
lenge to clinicians  [1] . Following a sting, sensitized indi-
viduals, apart from extensive and persistent local reac-
tion, occasionally develop severe systemic response in-
cluding anaphylactic shock which may be fatal  [2] . It is 
estimated that up to 5% of individuals stung by an insect 
may develop anaphylactic reactions  [3, 4] . There are sev-
eral professions imposing a higher risk of exposure: pas-
try cookers, forestry workers and beekeepers. Among the 
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 Abstract 

  Background:  The safety profile of venom immunotherapy
is a relevant issue. We evaluated the frequency of severe
adverse events (SAE), associated risk factors, retrospective 
comparison of pretreatment protocols including solely H 1  
receptor blockers and a combination of H 1  and H 2  receptor 
blockers during rush Hymenoptera venom immunotherapy. 
 Methods:  The study group comprised 118 patients. The 
treatment was initiated according to a 5-day rush protocol 
with the use of standardized venom allergens of either wasp 
or honeybee.  Results:  During the rush induction, side ef-
fects occurred in 18 patients (15.2%), whereas SAE were pres-
ent in 7 patients (5.9%). Twelve out of 18 (66.6%) developed 
anaphylactic reactions on the fourth day of the rush proto-
col, with the majority of cases at a dose of 40 or 60  � g of the 
venom extract (p = 0.001). The frequency of SAE was also 
significantly higher on the fourth day than thereafter (p = 
0.0001) as well as in patients allergic to bee venom (p = 
0.049). All systemic side effects were more frequent in wom-
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latter group, the frequency of allergic reactions to bee 
stinging varies between 14 and 43%  [5, 6] . In Poland, ana-
phylactic reactions most commonly develop after stings 
of the honeybee ( Apis mellifera,  family Apidae) or the 
wasp ( Vespula vulgaris  and  Vespula germanica,  family 
Vespidae, subfamily Vespinae). Less common is an aller-
gy to other members of Vespinae: hornets  (Vespa crabro)  
and other wasps ( Dolichovespula  species). Recently, an 
increase in the incidence of bumblebee ( Bombus,  Apidae 
family) stinging has been observed, as these insects are 
increasingly used for flower pollination in glasshouses 
 [7] . 

  Hymenoptera venom immunotherapy (VIT) induces 
a long-term tolerance to insect stings in patients with a 
history of severe systemic anaphylactic reactions and is 
considered an effective  [8]  and safe procedure  [9] . In spite 
of the relatively low incidence of severe adverse events 
(SAE) demonstrated in a large multicenter study  [9] , life-
threatening reactions during treatment were occasion-
ally reported  [10] . Smaller studies provided discordant 
data; in their results, III–IV grade reactions (according to 
Mueller’s scale) during rush phase varied from 0 to 16% 
 [11–13] . At least 4 different protocols of the initial phase 
of immunotherapy are used: conventional, rush, ultra-
rush and cluster, which differ according to cumulative 
dose of allergen and time of procedure  [14, 15] . Rush  [14, 
16, 17]  and ultrarush  [18, 19]  protocols are widely used 
and described as safe and efficacious, although no com-
parative studies were performed  [15] . The ultrarush regi-
men is definitely cheaper and faster. Different pretreat-
ment protocols are used  [15] ; however, recent data indi-
cate that pretreatment with H 1  receptor blockers alone 
may increase the safety and effectiveness of VIT  [20, 
21] . 

  The aims of this study were (1) the evaluation of the 
frequency of SAE, (2) associated risk factors, and (3) ret-
rospective comparison of petreatment protocols includ-
ing H 1  receptor blockers alone and a combination of H 1  
and H 2  receptor blockers during rush   Hymenoptera 
VIT. 

  Materials and Methods 

 The study group comprised a consecutive series of 118 patients 
from 1 institution, treated with immunotherapy due to Hyme-
noptera allergy in the years 2002–2006. There were 65 women and 
53 men; the mean age at the time of treatment initiation was 41.5 
years (range 16–73). None of the patients were treated with either 
angiotensin-converting enzyme inhibitors or  � -blockers.

  The diagnostic work-up included a history of anaphylactic re-
action (grade III or IV according to Mueller’s scale) following in-
sect sting, positive intracutaneous allergen serial dilution tests 
and detection of specific antibodies (sIgE) in serum. 

  Ninety and 28 patients were treated with the standardized
allergen of wasp venom (Venomenhal Wespe) or bee venom 
(Venomenhal Biene; HAL-Allergy, Düsseldorf, Germany), re-
spectively. Twenty-five patients presented with allergy to both bee 
and wasp allergens. In this group, the decision regarding VIT was 
based on the patients’ history, the risk of exposure, the extent of 
the skin reaction in the intracutaneous test and the level of sIgE 
antibodies. In total, 18 patients who primarily received wasp im-
munotherapy were also hypersensitive to bee allergens, whereas 
7 patients who were administered honey bee allergen extracts had 
concomitant wasp venom allergy.

  Patients treated in the years 2002–2005 (n = 45) were pretreat-
ed with oral H 1  receptor blockers (20 mg of either cetirizine or 
loratadine, orally) and additionally received H 2  receptor blockers 
(300 mg of ranitidine, orally). Therapy of the patients cured in the 
years 2005–2006 (n = 73) was reduced to H 1  receptor blockers ac-
cording to data on higher efficacy and safety  [15] . 

  The initiation phase was administered according to a 5-day 
protocol. The cumulative dose of allergen during the initiation 
phase of immunotherapy was 486.46  � g. Subsequently, allergen 
injections (100  � g, i.e. 2  !  50  � g s.c.) were given every 4–6 weeks 
as a 5-year maintenance therapy.

  Side effects of VIT stage III or IV according to Mueller’s scale 
were defined as SAE  [13] . The safety of the 5-day rush protocol 
and maintenance phase was assessed.

  Statistical Analysis  
 Statistical analysis included the following variables: age, sex, 

grade of anaphylactic reaction following a field insect sting, co-
morbidities, side effects of immunotherapy and concomitant 
chronic treatment. The data were analyzed with the use of a  �  2  
test (Statistica 7.0). A p value  6 0.05 was considered significant.

  Results 

 Adverse Reactions during Rush Phase  
 During the rush induction, 18 patients (15.2%) devel-

oped adverse events. Eight patients (6.8%) developed a 
grade I anaphylactic reaction, 3 (2.5%) a grade II reaction, 
4 (3.4%) a grade III reaction and 3 (2.5%) a grade IV ana-
phylactic reaction ( table 1 ). 

  In total, 7 patients had SAE during rush. In 1 patient 
with a grade IV anaphylactic reaction, the signs of urti-
caria pigmentosa occurred in the short time thereafter; 
subsequently, mastocytosis was diagnosed. Patients who 
developed severe systemic reactions were treated with 
dexamethasone intravenously and with antihistamines 
(antazoline hydrochloride) intramuscularly. In cases of 
associated bronchospasm, patients were given  �  2 -mimet-
ics (salbutamol sulfate) in nebulization. Additionally, 
grade IV reactions were managed with intramuscular 
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adrenaline. In no case did the side effects result in discon-
tinuation of immunotherapy. 

  Twelve out of 18 (66.6%) systemic reactions occurred 
on the fourth day of the rush protocol after a dose of 40 
or 60  � g of the venom extract ( fig. 1 ). The frequency of 
all anaphylactic events on the fourth day was significant-
ly higher than during the remaining days (p = 0.001;  ta-
ble 1 ). Similarly, SAE were also more frequent at this time 
of therapy (p = 0.0001).

  Eight out of 28 patients (28.6%) treated with honeybee 
and 10 out of 90 patients (11.1%) treated with wasp VIT 
developed adverse events. The frequency of all systemic 
side effects in the group treated with honeybee allergen 
was higher, but not significant (p = 0.06). Bee vaccina-
tions also carried a higher risk of SAE (p = 0.049). Sys-
temic anaphylactic reactions occurred in 16 of 65 women 
(24.6%) and in 2 of 53 men (3.8%; p = 0.0065). However, 
gender was not related to a higher number of SAE (p = 
0.11).

  Eleven of 45 patients (24.4%) pretreated with H 1  and 
H 2  receptor inhibitors compared with 7 of 73 patients 
(9.6%) pretreated with H 1  blockers alone developed sys-
temic side effects (p = 0.065). SAE occurred in 4 (8.8%) 
and 3 (4.1%) patients (p = 0.3). 

  A trend (p = 0.084) towards higher frequency of SAE 
in the group of patients with an sIgE level  1 0.7 was ob-
served.

  Adverse Reactions during the Maintenance Treatment 
 A total of 1,740 injections were given during the main-

tenance phase. Eight patients (7 women and 1 man) ex-
perienced side effects (0.46% of all maintenance injec-
tions) – 3 had a grade I and 4 had a grade III anaphylactic 
reaction. The signs observed in these patients included 
urticaria, pruritus, anxiety and dyspnea. These reactions 
always resolved following treatment and never recurred. 
One patient had a grade IV anaphylactic reaction includ-
ing tachycardia, hypotension and syncope. Treatment 
with adrenaline was effective, and the systemic anaphy-
lactic reaction did not return. Two patients experienced 
adverse reactions both during rush protocol and the 
maintenance phase of treatment.

  At the beginning of the maintenance phase, intense 
local side effects (erythema, swelling and pain) were com-
monly observed. In 8 of the 9 cases, side effects occurred 
after administration of the first dose of the allergen (50 
 � g; p = 0.02). These signs tended to diminish in the course 
of treatment. No significant correlations were found 
(during both rush and maintenance phase) between the 
occurrence of systemic anaphylactic reactions and co-

morbidities, the extent of skin reactivity in intradermal 
testing with venom allergens and the sIgE level (both per-
formed prior to immunotherapy). 

  Discussion 

 The incidence of adverse events in the present study 
was 15.2%, including 2.5% severe anaphylactic reactions. 
These results are in line with other reports on similar 
populations ( table 2 ). The incidence of all anaphylactic 
reactions associated with the rush protocol was estimated 
at 10–17%  [9, 12, 16–18, 22] . Severe reactions requiring 

Table 1. SAE during the rush phase

Characteristic Wasp allergy Bee allergy Total

Gender
Male
Female

0
3

1
3

1
6

Grade of reaction
III
IV

1
2

3
1

4
3

Fourth day of rush 2 3 5
Positive sIgE

Class I–II
Class III–IV

1
2

1
3

2
5

H2 blocker premedication 2 2 4

0
1 10 40 60 70 90 100 μg

1

2

3

Wasp

Bee

  Fig. 1.  All systemic reactions during the rush phase in relation to 
a particular allergen dose.   
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the use of adrenaline have been reported with different 
frequencies. The highest rate was described in the select-
ed population of patients with bee venom allergy  [23] . 

  In a similar study performed on 101 patients, Sturm et 
al.  [14]  reported a decreased risk of systemic anaphylactic 
reactions during the rush protocol (6.9%). This discrep-
ancy may be partly explained by the lower cumulative 
allergen dose used in this study in comparison with ours 
(332.51 and 486.46  � g, respectively). Provided that the 
efficacy of the treatment remains unchanged, this differ-
ence in the incidence of side effects calls for unification 
of rush protocols towards the optimal cumulative dose. 

  No randomized studies were made to compare the 
safety profile between different protocols. Conflicting 
data pointing to the conventional  [24] , rush  [14, 16, 17, 25]  
or ultrarush  [18, 19]  method as safe result from compar-
ing different populations, extracts, preparations (aque-
ous or depot) and a variety of comorbidities in different 
populations. Brehler et al.  [18]  showed a decreased inci-
dence of side effects during 2-day ultrarush VIT as com-
pared with 3- to 6-day and 7- to 9-day protocols. In this 
study, the risk of systemic side effects was decreased when 
the protocol was shortened to 2 days. Birnbaum et al.  [19]  
even described a 210-min-lasting regimen. It is worth 
mentioning that the cumulative dose of allergen achieved 
in the ultrarush method is lower than in the rush
method.

  The mechanism of inducing tolerance in the VIT is 
not clear  [15, 26] . It is postulated that affecting the thresh-
old of mast cell and basophil activation may be respon-
sible for rapid allergen tolerance  [26] . Retrospective anal-
ysis of the efficacy of both methods and an understand-
ing of the molecular basis behind VIT may help choose a 
better protocol. 

  Risk factors of adverse events in the present study were 
female gender, bee venom allergy and rush protocol. Sim-
ilar observations were made previously where adverse re-
actions during VIT were more frequently observed in 
women  [18] , in patients allergic to honeybee venom  [9, 12, 
14]  and during the rapid vaccine dose intensification  [9, 
19] . Other factors, including age, asthma and atopy or 
concurrent treatment with  � -blockers or angiotensin-
converting enzyme inhibitors were occasionally impli-
cated as risk factors. 

  The superiority of pretreatment with H 1  receptor alone 
to the H 1 -H 2  combination confirms previous findings. 
Increased safety of VIT may be obtained by pretreatment 
with antihistamines  [23, 27] . Brockow et al.  [20]  showed 
that the use of H 1  receptor antagonists alone, or in com-
bination with H 2  receptor antagonists, significantly re-
duced the risk of both local and systemic side effects dur-
ing VIT. Moreover, administration of these agents en-
hanced the efficacy of VIT. In this study, all patients 
received pretreatment with H 1  receptor antagonists, 
whereas 45 patients received H 2  receptor antagonists in 
addition. The incidence of anaphylactic reactions in pa-
tients treated with both H 1  and H 2  receptor antagonists 
was doubled compared with those receiving H 1  receptor 
antagonists alone. Similarly, the percentage of SAE was 
higher in the group pretreated with H 2  receptor antago-
nists (8.8% with H 2  blockers vs. 4.1% without). This ob-
servation may account for the role of H 2  receptor in toler-
ance induction  [21] . 

  This study showed that the majority of VIT-related 
anaphylactic reactions occurred on the fourth day of the 
rush protocol, when a concentration of 100  � g/ml of the 
allergen was reached. The maintenance phase of VIT was 
associated with a significantly lower risk of side effects 
compared with the initiation phase. In our series, the risk 

Table 2. Safety profile in different rush protocols

Study/country Patients Duration of
rush protocol days 

Bee/wasp
allergy

% of all systemic reactions SAE Total dose of 
allergen, �g

Brehler et al. [18]/Germany 335 3–6 32/303 31.2 – 406.111–411.111
Pasaoglu et al. [25]/Turkey 14 7 7/7 28.5 (all reactions 

in 1 woman)
– NR

Wenzel et al. [17]/Germany 178 7 25/153 17.9 10 555.55
This study/Poland 118 5 28/90 15.2 7 486.46
Westall et al. [12]/Australia 68 5 8/60 38 11 NR
Mingomataj et al. [28]/USA 37 4 22/15 43 (33 patients) – 428.48

NR = Not reported.
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of an anaphylactic reaction after a single injection was 
0.46%, and the risk of grade IV anaphylactic reactions 
was 0.05%. Similarly, in the multicenter study  [9]  includ-
ing 840 patients, the risk of the occurrence of anaphylac-
tic reactions during the maintenance phase was 0.5%. 
Despite the relatively low risk of adverse anaphylactic re-
actions during VIT, their severity warrants further re-
search aiming at the improvement in therapy safety. 

  In conclusion, severe systemic reactions during the 
rush phase most frequently occur at a concentration of 
100  � g/ml of allergen, on the fourth day of immunother-
apy and in patients with bee venom allergy. During the 
maintenance phase, systemic side effects mostly occur 
during the administration of the first dose of allergen (50 
 � g). In most cases, administration of H 1  receptor block-
ers alone, rather than in combination with H 2  receptor 
blockers, is most effective in reducing side effects.
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