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Summary
Background Specific immunotherapy with insect
venom (hymenoptera venom (HG)-AIT) is an effec-
tive and the only causal treatment for patients with
systemic reactions due to IgE-mediated insect venom
allergy. The present study investigated the quality of
care after bee and wasp venom allergy, the tolera-
bility of modified ultra-rush immunotherapy and the
course after the conclusion of maintenance therapy
in children and adolescents. Studies on the quality of
life of children with insect venom allergy are scarce.
Methods The efficacy, safety and tolerability of an ul-
tra-rush protocol was analysed in 114 patients aged
4–17 years with insect venom allergy. After the end
of HG-AIT, patients were contacted by questionnaire
and asked to report on the quality of care as well as
the course of insect venom allergy, including acciden-
tal stinging events. Quality of life was validated using
the established questionnaire VQLQ-d (Vespid Qual-
ity of Life Questionnaire), which is also used for bee
venom allergy patients.
Results Discontinuation of the initial therapy was not
necessary in any patient. Side effects were mostly
mild and did not require treatment. In 16 patients,
a new sting reaction occurred during maintenance
therapy, in another 15 patients a sting event was doc-
umented after cessation of HG-AIT. The intensity of
the reaction to the accidental insect bite according
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to the severity classification after Ring and Messmer
decreased from an average of 2.3 to 0.9 in these pa-
tients. This corresponds to a decrease of 61%. An
emergency kit was carried by 70% of the patients, the
expiry date of which, however, had already passed in
almost 40% of the respondents. After the end of the
therapy, most patients were not under any medical
care or had never been to a check-up (92%). The eval-
uation of the VQLQ-d showed a medium to low level
of stress during or after therapy.
Discussion Ultra-rush AIT in childhood and adoles-
cence is safe, tolerable and effective. HG-AIT has
a lasting positive effect on the health-related quality
of life of patients. However, after the end of HG-AIT,
there are deficits in the follow-up and care of the pa-
tients.

Keywords Allergen immunotherapy · Insect venom
allergy · Children · Quality of life · Systemic adverse
reaction

Abbreviations
AIT Allergen immunotherapy
EAACI European Academy of Allergology and

Clinical Immunology
FcεRI Fc epsilon receptor 1
HG Hymenoptera venom
HG-AIT Hymenoptera venom-allergen immuno-

therapy
IgE Immunoglobulin E
SIT Specific immunotherapy
Th-Zellen T helper cells
Th1 Type 1 helper cell
Th2 Type 2 helper cell
VQLQ-d Vespid Allergy Quality of Life Question-

naire (Fragebogen Lebensqualität bei
Wespengiftallergie)
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Introduction

Sensitization to hymenopteran venoms can be de-
tected in up to 25% of adults and 50% of children
[1]. Most of these are clinically irrelevant sensitiza-
tions. According to European studies, the frequency
of a systemic reaction is 0.3 to 7.5% in adults and up
to 3.4% in children [2]. Specific immunotherapy with
bee and/or wasp venom (hymenopteran venom/HG-
AIT) is the only causal treatment option for insect
venom allergy and is associated with a high success
rate. HG-AIT is indicated in patients with a systemic
anaphylactic sting reaction and evidence of IgE-me-
diated sensitization. These patients should be pre-
scribed an emergency kit consisting of an epinephrine
auto-injector, an oral corticosteroid and an antihis-
tamine [1–3]. Regular education of patients and/or
parents is necessary. In children with only cutaneous
anaphylactic sting reactions, the indication for HG-
AIT may be cautious, as the severity of further stings
does not seem to increase without HG-AIT [4]. In ad-
dition, Lange et al. demonstrated that children with
insect venom allergy who have not received HG-AIT
usually have milder reactions when stung again. Se-
vere systemic reactions are observed in 18% of un-
treated children [5].

Different regimens exist to achieve a maintenance
dose of 100µg (micrograms) of the corresponding
toxin for both children and adults [6]. For some years
now, the initial therapy of HG-AIT in children has
mostly been carried out according to an ultra-rush
procedure within 2–3 days. Once the maintenance
dose has been reached, this is initially continued
weekly, then at 2-week intervals and finally every 4
weeks on an outpatient basis for 3–5 years [7–9].

Particularly in childhood, sting anaphylaxis is often
associated with stressful thoughts and fears, parents’
concerns about their children’s outdoor activities or
other later restrictions. Studies in adults show that
the experience of a systemic sting reaction leads to
a decrease in quality of life [10] and is not infrequently
associated with more severe anxiety symptoms [11].
After all, about 43% of children are stung again in the

Fig. 1 Protocol ultra-rush
AIT with gradual extension
of the maintenance dose to
an interval of four weeks
in 114 patients with in-
sect venom allergy (age
4–17 years). ml millilitres,
µg micrograms

next 10 years after HG-AIT [12]. Studies on the quality
of life of children with insect venom allergy are scarce.

In our study, we analysed the success, feasibility,
follow-up and quality of life in children and adoles-
cents of HG-AIT for insect venom allergy. We exam-
ined in detail the reality of care after bee and wasp
venom anaphylaxis, the tolerability of ultra-rush AIT
and the subsequent course after the end of mainte-
nance therapy in young adulthood.

Patients and methodology

In all, 114 patients (71 boys, 43 girls) aged 4–17 years
with insect venom allergy who underwent ultra-rush
AIT between 2002 and 2017 were included in the
study. Following a modified ultra-rush protocol, in-
sect venom was applied subcutaneously in seven
dose increments (0.01µg, 0.1µg, 1µg, 10µg, 20µg,
40µg and 80µg) over a 6–7h period on the first day
of hospital admission. The final dose of 100µg was
administered to the patients on the morning of the
second inpatient day (Fig. 1).

Inclusion criteria were a grade II–IV allergic re-
action according to Ring and Messmer (RM) [13] or
grade I and a high risk of exposure (e.g. beekeeping
in the family or neighbourhood) or impairment of
quality of life, as well as the detection of specific IgE
antibodies and/or a positive skin prick test. All induc-
tion treatments were carried out as inpatients, and
local and systemic reactions were documented. AIT
was performed with a lyophilised, standardised bee
venom of Apis mellifera or wasp venom of Vespula
spp. (Venomil® Bee, Venomil® Wasp, Bencard Al-
lergie, Munich, Germany). The study was approved
by the responsible ethics committee.

After the end of the HG-AIT, the patients, some
of whom were now adults, were contacted by mail
with a stamped envelope and asked to report on
the course of the insect venom allergy. In addition
to general demographic information, the question-
naire evaluated the main areas of type and severity of
the anaphylactic reaction, disease management (ini-
tial treatment and follow-up therapy), use of emer-
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Table 1 Demographic and clinical patient data before
starting HG-AIT

Patients
(total)

Patients with bee
venom allergy

Patients with wasp
venom allergy

Patients, n (%) 114 (100) 55 (48.2) 59 (51.8)

Age, years 9.71± 3.1 9.54± 3.34 9.74± 3.15

Minimum, years 4 – –

Maximum, years 17 – –

Gender, n (%)

Male 71 (62.2) 27 (23.7) 44 (38.6)

Female 43 (37.7) 28 (24.6) 15 (13.2)

Severity of sting reaction according to Ring and Messmer [13], n (%)

Grade I 25 (21.9) 13 (11.4) 12 (10.5)

Grade II 59 (51.8) 26 (22.8) 33 (29)

Grade III 29 (25.4) 15 (13.1) 14 (12.3)

Grade IV 1 (0.9) 1 (0.9) 0 (0)

HG-AIT hymenoptera venom allergen immunotherapy

gency medication (emergency kit), course of HG-AIT
and follow-up (check-ups with general practitioner/
specialist). In addition, the German version of the
standardised questionnaire for wasp venom allergy
(VQLQ-d, Vespid Quality of Life Questionnaire) was
included to assess the quality of life; this question-
naire is also used for bee venom allergy patients. The
questionnaire consists of a total of 14 questions con-
cerning anxiety symptoms with their manifestations,
psychological stress and stressful situations as well
as avoidance and escape behaviour in insect venom
allergic patients. Moreover, the patients were asked
about the influence of the therapy on their quality of
life by means of a visual analogue scale. They had the
option to choose between a small (1) and large (10)
improvement in quality of life. The data were anal-
ysed with the statistical software SPSS (IBM, Armonk,
NY, USA). Descriptive statistics were preferred. Where
appropriate, the Mann–Whitney U test was used for
independent samples.

Fig. 2 Type of primary
health care after the index
bite

Results

In all, 55 of the 114 patients had bee venom allergy
and 59 had wasp venom allergy. The age at initi-
ation was comparable in both groups. In terms of
gender distribution, the male gender was overrepre-
sented in the group with wasp venom allergy, whereas
the group with bee venom allergy was equally gender-
distributed (Table 1).

Index sting and primary medical care

The retrospective analysis of the type of care after
the initial sting event showed that 53 patients (46.5%)
were initially treated privately and then taken to hos-
pital; 37 patients (32.5%) were admitted to hospital
by the ambulance service, including 7 patients (6.1%)
without medical escort and 30 patients (26.3%) by an
emergency ambulance (EMS). A total of 24 (21.1%) pa-
tients were treated preclinically by a paediatrician in
private practice, a general practitioner or the medical
on-call service (Fig. 2). With 43.5% most of the sting
events occurred in the home environment (house/
garden) with 43.5%. All patients were treated with an
emergency kit. The initial severity of the sting event
according to Ring and Messmer (RM) is given in Ta-
ble 1.

Introduction HG-AIT using modified ultra-rush
protocol and tolerability

The total cumulative dose according to the ultra-rush
protocol was 251.11µg insect venom. Discontinua-
tion of the initiation therapy was not necessary in any
patient. No serious systemic reactions occurred in
a total of 912 documented injections. The adverse
reactions were mostly mild and did not require treat-
ment. Erythema with a diameter of <5cm (centime-
tres) at the injection site was detectable in almost all
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Table 2 Average severity of sting reactions according to Ring and Meßmer [13]a

Sting event during AIT Sting event after completion of AIT

Inducing insect Patients,
n (%)

RM response initial
sting event (mean)

RM response re-sting
event (mean)

Patients,
n (%)

RM response initial
sting event (mean)

RM response re-sting
event (mean)

Bee 5 (31.25) 2.2 1.4 9 (60) 2.1 1

Wasp 11 (68.75) 2.2 0.9 6 (40) 2.7 0.8

Aggregate values 16 (100) 2.2 1.1 15 (100) 2.3 0.9

AIT allergen immunotherapy,mean arithmetic mean, RM Ring and Meßmer
aAt initial and re-sting event in patients stung during and after completion of AIT

Table 3 Supply situation of patients with adrenaline auto-injectors
Question Patients (total), n (%) Yes, n (%) No, n (%) No information, n (%)

Have you been prescribed an adrenaline auto-injector? 64 (100) 55 (85.9) 9 (14.1) 0 (0)

Do you still have it? 55 (100) 39 (70.9) 16 (29.1) 0 (0)

Has the expiry date passed? 39 (100) 15 (38.4) 23 (59) 1 (2.6)

Do you still carry it with you? 39 (100) 31 (79.5) 7 (17.9) 1 (2.6)

Have you ever had to use it? 55 (100) 3 (5.5) 50 (90.9) 2 (3.6)

In your opinion, were you sufficiently instructed in its use? 55 (100) 49 (89.1) 5 (9.1) 1 (1.8)

Do you still feel able to use it successfully today? 55 (100) 42 (76.4) 12 (21.8) 1 (1.8)

patients, extensive redness (>5 to maximum 20cm)
in 18 patients (16.1%) and wheals (>5 to maximum
15cm) in 4 patients (3.6%). Objectifiable systemic
reactions were observed in 2 patients in the course
of the initial therapy. One patient developed mild
dyspnoea after the last administration of 100µg bee
venom, but this improved immediately. Another pa-
tient developed urticaria on the trunk after adminis-
tration of 80µg of bee venom, which resolved after
application of dimetinden maleate and prednisolone.

Maintenance therapy HG-AIT and sting reactions

Maintenance therapy with 100µg of bee venom and
wasp venom did not cause any problems in any of the
patients. Apart from local reactions at the injection
site, no side effects were described. The average dura-
tion of therapy was 4.1 years (median: 3.9 years; min-
imum: 1.8 years; maximum: 6.8 years). We achieved
a response rate of 56.1% (64 out of 114). At the time
of the survey, 10 patients (15.6%) were still in mainte-
nance therapy; on average, HG-AIT had already been
completed for 5.7 years (median: 4.5 years; mini-
mum: 0.2 years; maximum: 13.2 years). Among the
patients who responded to the questionnaire, 16 pa-
tients (25.0%) had another sting event during main-
tenance therapy. Of these, 81.2% (n=13) tolerated
the field sting without therapeutic intervention, 2 pa-
tients had a mild systemic reaction (grade II after
RM) and 1 patient additionally reacted with dysp-
noea (grade III after RM). In a further 15 patients
(23.4%), a sting event was documented after comple-
tion of HG-AIT. Of these, 80% (n= 12) showed tol-
erance and 20% (n=3) reacted with a mild systemic
reaction (grade II according to RM). These patients
took one of the medications (corticosteroid or anti-
histamine) from their emergency kit as a precaution.

No medical consultation was required. The severity
of reaction to an accidental sting decreased signifi-
cantly in patients stung during maintenance therapy,
on average from grade 2.2 (RM) before the start of
SIT to grade 1.1 (RM) during maintenance therapy
(p< 0.001), equivalent to a 50% decrease (Table 2 and
Fig. 3). In patients who were stung after the end of
therapy, the mean value even decreased from grade
2.3 (RM) to grade 0.9 (RM) (p<0.001), equivalent to
a decrease of 61% (Table 2 and Fig. 4). A total of 4 pa-
tients were stung once each during and after the end
of therapy.

Emergency kit provision

According to patient information, 86% had received
an emergency kit after the index event. Almost 71%
still had an auto-injector during the entire follow-up
of the HG-AIT and also afterwards; however the expiry
date of which had already passed for almost 40% of
the respondents. Nevertheless, 89% of the patients
stated that they had been instructed in the proper use
of the injector. Almost 80% of the patients carry the
emergency kit with them, and 76% also feel able to
use the auto-injector successfully. After the end of the
therapy, most patients (92%) were no longer under
medical care or stated that they had never been seen
for a check-up (Table 3).

Quality of life

The evaluation of the VQLQ-d showed a mean value
of 5.7 (median: 5.8; SD=1.35), which indicates
a medium to low level of stress during or after HG-AIT.
A high allergy-specific quality of life was detectable.
A difference between men and women could not
be shown (p= 0.95). Patients with bee venom AIT
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Fig. 3 Severity of allergic reaction according to Ring and
Messmer [13] to accidental sting events during HG-AIT. aData
of the patient group with bee venom allergy. b Data of the

patient group with wasp venom allergy; c Aggregated values
(mean). HG-AIT hymenoptera venom allergen immunotherapy,
mean arithmetic mean, m male, w female

achieved a score of 5.9± 1.03, patients with wasp
venom AIT 5.2± 1.6; however, this difference was not
significant (p= 0.98) (Fig. 5). A differentiation between
the patients with “no reaction”, “local reaction”, “mild
systemic reaction” (grade II according to RM) and
“severe systemic reaction” (grade III according to RM)
also revealed no differences with regard to quality of
life. There is no evidence of a significant difference
in quality of life between patients who had a field
prick experience during (p=0.23) or after completion
(p= 0.10) of maintenance therapy depending on the
severity of the reaction to the prick (Fig. 6 and 7).
Similarly, there was no evidence of a significant dif-
ference in the quality of life of patients with expired
or durable emergency kits or those who no longer car-
ried them (p=0.13) (Fig. 8). The patient assessment
of the subjective improvement in quality of life due
to the therapy showed a mean value of 6.2 (median:
6.0; p= 2.5) (Fig. 9).

Discussion

The ultra-rush procedure is the shortest procedure for
initiating HG-AIT and was first described by van der

Zwan et al. [14]. In recent years, this scheme has in-
creasingly found its way into the paediatric setting.
Various studies confirm the safety of an ultra-rush
protocol in children [6, 7]. The most common ad-
verse reaction described is mostly local reactions at
the injection site with redness and/or minor swelling
[8, 9, 15–17]. Objective systemic reactions are hardly
detectable or are usually of lesser clinical severity and
can be managed well under inpatient conditions [15].

Children can be adjusted to the maintenance dose
of 100µg within 24–36h with a modified ultra-rush
titration. In ultra-rush AIT with an increase within
hours, the immunological effect is unclear. A shift
from Th2 to Th1 lymphocytes or rather the activation
of sufficient regulatory T cells is unlikely. It is conceiv-
able that a refractory phase or anergy could develop
through the consumption of mediators or an inhibi-
tion of IgE binding to mast cells, among other things,
through down-regulation of the FcεRI receptors on
CD63 basophil granulocytes [18, 19].

The AIT effect could also depend on the total dose
or the dose per unit time initially injected [7]. Vari-
ous other studies on the safety and tolerability of the
specific immunotherapy protocols came to similar re-
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Fig. 4 Severity of allergic reaction according to Ring and
Messmer [13] to accidental sting events after completion of
HG-AIT. a Data of the patient group with bee venom allergy.

b Data of the patient group with wasp venom allergy. c Ag-
gregated values (mean). HG-AIT hymenoptera venom allergen
immunotherapy, mean arithmetic mean, m male, w female

Fig. 5 Quality of life ques-
tionnaire for Insect venom
allergy (VQLQ-d) score
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Fig. 6 Quality of Life
Questionnaire in Insect
Venom Allergy (VQLQ-d)
score and clinical response
after field sting, during aller-
gen immunotherapy (AIT)

Fig. 7 Quality of Life
Questionnaire for Insect
Venom Allergy (VQLQ-d)
score and clinical response
to field sting after allergen
immunotherapy (AIT)

sults. The efficacy of AIT in adults is reported to be
77–84% for bee venom and 91–96% for wasp venom
[2]. As a possible cause for the poorer response of
AIT with bee venom, higher venom amounts after bee
sting and a broader sensitisation profile are discussed
[20]. Some affected individuals show an isolated sen-
sitisation to Apim 10, whichmay be underrepresented
in some available therapeutic venom extracts due to
different purification processes bymanufacturers [21].

Despite the overall positive experience, adverse
events must be expected with HG-AIT. The side
effect rates of HG-AIT are between 5 and 40%. In
most cases, more side effects are observed with the
bee venom than with the wasp venom. Adequate
emergency therapy must also be possible at all times
during continued treatment in the outpatient setting
[20, 22]. Maintenance therapy should be given for at

least 3–5 years. After 3 years at the earliest, it can be
pragmatically terminated in patients if an acciden-
tal sting has confirmed the effectiveness, cutaneous
sensitisation is less than initially or specific IgE an-
tibodies are below the baseline value or no longer
detectable. The success of AIT cannot be predicted
by laboratory parameters or other tests [1, 2].

Sting provocations to check the success of therapy
are not yet common in children; among other things,
the amount of toxin delivered during a bite can vary
considerably, so that reliable conclusions are not pos-
sible. With regard to the effectiveness of HG-AIT af-
ter cessation, the data situation seems to be more
favourable in children than in adults. Only 5% recur-
rences are reported 20 years after cessation of HG-AIT
[2]. However, it is noteworthy that in our study, 20% of
patients reacted to a field prick with a mild systemic
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Fig. 8 VQLQ-d in patients
with andwithout emergency
set. VQLQ-d Quality of
Life Questionnaire for In-
sect Venom Allergy

Fig. 9 Subjective im-
provement in quality of life
after allergen immunother-
apy (AIT)
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reaction after the end of HG-AIT. Ertoy Karagol et al.
reported a systemic reaction after re-sting in 16.6%
(n= 1) of 22 children studied [23]. Studies with suffi-
cient numbers of subjects on tolerance loss after AIT
in childhood are rare. Long-term effects of AIT in in-
sect venom allergy show that the majority of patients
are usually protected. However, in adults, up to 55%
of patients are expected to have a recurrent systemic
reaction to a sting [24]. The frequency of recurrence
is higher in patients with bee venom allergy than in
those with wasp venom allergy [25, 26]. Only few valid
data on this topic are available for childhood [12]. In
our study, 48% of patients were stung again during or
after the end of HG-AIT. However, at follow-up, these
patients showed a reduction in RM severity to the field
sting of 61%.

The question of carrying an adrenaline auto-injec-
tor during and after HG-AIT is consistently contro-

versial, as patients are protected after reaching the
maintenance dose. Even within the EAACI guideline,
no consensus could be reached. The physician is thus
given discretionary powers for prescribing [2]. The
German guideline, currently under revision, recom-
mends carrying emergency medication after the end
of HG-AIT [1]. Although all patients were prescribed
an emergency kit after the index event, according to
patient information 14% could not remember it af-
ter the end of HG-AIT; in almost 40% the expiry date
had already passed. Considering that these are pa-
tients after an anaphylactic reaction, these results are
alarming [27].

In recent years, the assessment of quality of life
with allergic diseases has also become the focus of
health services research in childhood and adolescence
[28–31]. Fischer et al. 2011 were able to show that
with the VQLQ-d a simple, quick to administer, easy
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to evaluate and reliable questionnaire for assessing
quality of life or somatopsychic stress in bee and wasp
venom allergy in adulthood is available [32]. We were
able to show that the disease-specific quality of life
of patients after the end of HG-AIT in childhood and
adolescence is still considered high in young adult-
hood.

In terms of quality of life bee venom allergic pa-
tients tend to benefit slightly more than wasp venom
allergic patients in terms of quality of life [18], al-
though no significance was detectable in our study.
The sole prescription of an epinephrine auto-injector
as emergencymedication without performing HG-AIT
led to a decrease in the specific quality of life with psy-
chological distress of the patients [33]. Many studies
show that HG-AIT not only improves disease-specific
quality of life, but also reduces allergy-related anxiety
in patients [10]. We were also able to confirm that AIT
for insect venom allergy in childhood and adolescence
is not only very effective in preventing a recurrence of
sting anaphylaxis, but also leads to a lower burden in
terms of quality of life in the adolescent or adult pa-
tients. It must be taken into account that our study
included a relatively small number of patients and did
not comprise an untreated control group. In order to
be able to assess the long-term influence of HG-AIT
in detail with regard to emotional aspects and qual-
ity of life, prospective studies with age-adapted ques-
tionnaires for childhood and adolescence are urgently
needed.

Due to the shortened inpatient hospital stay, the
HG-AIT according to the ultra-rush treatment causes
increased acceptance especially in children and ado-
lescents and is safe and well tolerated. However, the
results also document large gaps between the recom-
mendations formulated by experts and the measures
implemented in the reality of care, especially in the
area of follow-up care and handling of the emergency
kit. Patients after HG-AIT should be routinely followed
up. Manmohan et al. have already pointed out that
patients with insect venom anaphylaxis should ideally
be informed about the possibilities of urgently needed
diagnostics and therapy options while still undergo-
ing acute treatment [34]. In the field of insect venom
allergy, we now have excellent diagnostics and, with
HG-AIT, a highly effective therapeutic option [1, 2,
35]; however, we still fail to provide optimal care for
affected children and adolescents according to guide-
lines. To improve the situation, patients with insect
venom allergy should therefore be continuously cared
for by doctors with further training in allergology.
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