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Abstract

Aim: Venom allergy is an important health problem because of life-threatening reactions and impaired quality of life. The only
treatment that can prevent the risk of a subsequent systemic sting reaction is venom immunotherapy. Additionally, there has been
limited report about Hymenoptera venom immunotherapy practice from Turkey. In our clinic, which is an important allergy center
in Turkey, we aim to share the clinical characteristics of venom immunotherapy patients and to raise awareness by sharing our
experience about venom immunotherapy.

Materials and Methods: Between December 2012 and February 2019, adult patients who underwent venom immunotherapy in
Uludag University Faculty of Medicine, Department of Immunology and Allergic Diseases outpatient clinic were evaluated. The
sociodemographic characteristics of the patients, re-stings and reaction type during venom immunotherapy were recorded.
Results: A total of 52 patients (44.2% female, 55.8% men; mean age= 48.4 + 12.9 years) were included. From a total of 52 patients, 41
(78.8%) received VIT with honey bee, 8 (15.4%) with wasp and 3 (5.8%) with honey bee and wasp. Only 4 (7.7%) patients developed
systemic reactions due to venom immunotherapy. During the venom immunotherapy period, 19 (36.5%) patients were re-stung by
the culprit bee and none of them had any systemic allergic reactions.

Conclusions: Our data is consistent with previous literature regarding safety and effectivenes of venom immunotherapy. We believe
that any effort increasing knowledge of venom allergy is important.
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INTRODUCTION

Itis known that 56.6-94.5% of the general population have
been stung at least once in their lifetime by Hymenoptera
(1). The prevelance of hypersensitivity reactions to
Hymenoptera venom is 5%-7.5% (2). The winged
Hymenoptera that sting humans include Apis mellifera
known as honey bees from the Apidae family, and Vespula
vulgaris known as paper wasps or yellow jackets from
the Vespidae family. While most sting reactions are
manifested as painful, erythematous swelling localized
(limited) to sting site and resolve spontaneously, some
reactions can be fatal. Ig-E mediated reactions triggered
by hymenoptera stings can be associated with large local
reaction (LLR) (> 10 cm diameter, lasts longer than 24
hours) which is thought to be clinical presentation of a
late-phase IgE mediated reaction or systemic reactions
(SRs) (3). Systemic reactions are manifested in a wide
clinical spectrum ranging from mild cutaneous reactions

to life-threatening multiple organ involvement. In Europe,
the prevalence of LLR due to hymenoptera stings is
estimated to range between 2.4% and 26.4%, whereas
that of SR vary between 0.3%-7.5% (4,5). In some special
groups, for example beekeepers, this rate may be higher. In
our previous study with 221 beekeepers in Bursa province,
it was observed that 7.3% had LRR and 37.6% had SR due
to bee stings (6).

Theonly treatmentthatcan preventtherisk of a subsequent
systemic sting reaction is venom immunotherapy (VIT)
and it has been reported to be effective in 77-84% and
91-96% of patients treated with honeybee venom and
vespid venom, respectively (7,8). Quality of life may
be significantly impaired in patients with a history of
systemic reaction due to re-sting and fear of death. VIT
also improves quality of life in these patients (9). Despite
effectiveness of VIT, there are limited published data about
Hymenoptera VIT practice from our country. As far as we
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know, this is the first reported study to investigate venom
immunotherapy practice from southeast of the Marmara
Sea, Northwest of Turkey.

Venom allergy is an important health problem because
of life-threatening reactions and impaired quality of life.
Severe reactions are unpredictable and may progress
within 15 minutes that no treatment can be given before
respiratory or cardiac arrest. Furthermore, these reactions
can cause a rapid death even if optimal treatment is
given immediately (10). Because of the low awareness of
VIT in the management of Hymenoptera venom allergy,
we aimed to share our experiences and the data of VIT
patients in our clinic.

MATERIALS and METHODS

Study Design

All adult patients treated with VIT from December 2012
to February 2019 in Department of Immunology and
Allergic Diseases outpatient clinic were included and
retrospectively evaluated. There was no patient excluded
from the study. Patients who had a sting-induced
systemic allergic reaction it was confirmed diagnosis of
hymenoptera venom allergy by either skin tests and/or
serum spesific IgE detection during hospital admission.
The study was approved by the institutional ethics
committee of Uludag University (identification 2019
2/20). Since it was a retrospective study, consent was not
obtained from the patients.

The sociodemographic characteristics of the patients
(age, sex, place of residence, history of village life and
beekeeping), presence of comorbid diseases (asthma,
allergic rhinitis, cardiovascular disease, autoimmune
diseases), laboratory parameters (serum total IgE,
eosinophil and tryptase values), serum specific IgE and
skin prick test results (honey bee and wasp) before VIT
and at least 1 year later of VIT, severity of systemic allergic
reactions to Hymenoptera stings, type of VIT (honey bee /
wasp), duration of VIT, reactions (local / systemic) during
VIT, re-stings and reaction type during VIT were recorded.

Systemic reactions are graded into four groups according
to the classification by Ring and Messmer: Grade 1,
generalized skin lesions (rash, urticaria, angioedema);
Grade 2, mild to moderate pulmonary, cardiovascular and
/ or gastrointestinal symptoms; Grade 3, anaphylactic
shock, loss of consciousness; Grade 4 was defined as
cardiac and/or respiratory arrest (11).

Venom immunotherapy protocol

Venom immunotherapy involves the administration of
gradually increasing doses of allergen extracts to induce
immunological and clinical tolerance of responsible
allergens. There are two important phases: build up phase
and maintenance phase. Typically, patients receive a
series of subcutaneous injections, starting with very low
concentrations of allergen until the maintenance dose is
achieved. Besides the conventional protocols, where the
maintenance dose is generally achieved after a series of

weekly injections, several alternative up-dosing regimens
can be performed to reach the maintenance dose faster. In
the maintenance phase, the injections are continued at 4 to
6-week intervals for 3 to 5 years. Patients are evaluated by
physicians before each injection and kept under medical
surveillance for at least half an hour after injection.

In our study, VIT was administered according to the
recommendations of the National Guideline for Allergen
Immunotherapy (12).

Statistical analysis

Fisher's Exact test, Fisher Freeman Halton test, Shapiro-
Wilk test were used for data distribution. Oneway Anova
test was used for parametric variables and Wilcoxon
Signed Ranks test was used for non-parametric variables.
Statistical analysis was performed using SPSS (IBM Corp.
Released 2012. IBM SPSS Statistics for Windows, Version
21.0, Armonk, NY: IBM Corp.), and p < 0.05 was considered
statistically significant.

RESULTS

A total of 52 patients (44.2% female, 55.8% men; mean
age= 48.4 + 12.9 years) receiving VIT enrolled in this
study. Demographic and clinical data are summarized
in Table 1. Out of all the patients, 24 (46.2%) and 28
(53.8%) were living in urban and rural areas, respectively.
Twenty-two (42.3%) of the patients were beekeepers;
most of these beekeepers (81.8%) were male. The disease
most commonly accompanying Hymenoptera allergy
in our patients was allergic rhinitis (40.4%); followed
by cardiovascular diseases (26.9%), asthma (13.5%),
thyroid diseases (9.6%) and diabetes mellitus (5.8%). The
median basal serum tryptase level was 4.11 pg/L (min:
1-max: 26.9). Three patients had high tryptase levels (>
11.4 pg/L), whereas none of these patients had mast cell
disorder. The median serum total IgE was 88.4 IU/ml (min:
3.3-max: 1799) and the peripheral blood eosinophil count
was 185 cells/pL (min: 20-max: 1030).

The severity of index allergic reactions after Hymenoptera
stings according to Ring-Messmer classification is shown
in Figure 1. A high frequency of grade 3 reactions (53.8%)
was reported. No statistically significant relationship
was found between systemic reaction severity and
gender or age (p= 0.49 and p= 0.11, respectively for both
comparisons). There was also no statistically significant
difference between index reaction severity among patients
with and without asthma (p= 0.37). Two (28.6%) of the
patients with asthma had grade 1, 3 (42.9%) had grade 2
and 2 (28.6%) had grade 3 systemic reactions. From a total
of 52 patients, 41 (78.8%) received VIT with honey bee, 8
(15.4%) with wasp and 3 (5.8%) with honey bee and wasp.
Only 4 (7.7%) patients developed systemic reactions due
to VIT. During the VIT period, 19 (36.5%) patients were re-
stung by the culprit bee. While 68.4% of these patients did
not develop reactions, local reactions were observed in
31.6% (Table 2).

Looking at the the patients skin prick test sensitivity with
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honey bee venom, a significant decrease was observed 157 months). The adherence rate to VIT in our study was
after VIT (mean diamater=3.8+1.72mmvs 2.1+1.75mm, high; only one patient discontinued her treatment. In 7
p< 0.05). However, decrease in skin prick test sensitivity patients, VIT was terminated after 5 years. Two out of
with wasp venom was not significant (mean diamater=3.6  the 52 patients received prolonged treatment (more than
+1.41 mmvs 2.8 1.3 mm, p= 0.48). 5 years) because of the high risk of developing systemic

The median duration of VIT was 30 months (min: 1-max: allergic reactions.

Table 1. Demographic and clinical characteristics of patients

Honeybee VIT Wasp VIT Honeybee and Wasp VIT Total
Patients n (%) 41 (78.8) 8(15.4) 3(5.8) 52 (100)
Age (year) (tstd) 49.4 (12.33) 47.7 (15.23) 36.7 (11.85) 48.4 (+12.9)
Gender
Female-n (%) 18 (43.9) 4 (50) 1(33.3) 23 (44.2)
Male-n (%) 23 (56.1) 4 (50) 2 (66.7) 29 (55.8)
Allergic rhinitis-n (%) 14 (34.1) 5(62.5) 2 (66.7) 21 (40.4)
Cardiovascular disease-n (%) 12 (29.3) 2 (25) 0 14 (26.9)
Asthma-n (%) 5(12.2) 1(12.5) 1(33.3) 7(13.5)
Thyroid disease-n (%) 4(9.7) 1(12.5) 0 5(9.6)
Diabetes Mellitus-n (%) 2 (4.9) 1(12.5) 0 3(5.8)
Beekeeping -n (%) 20 (48.8) 1(12.5) 1(33.3) 22 (42.3)
Severity of systemic reaction with index bee sting -n (%)
Grade 1 4(9.7) 2 (25) 2 (66.7) 8(15.4)
Grade 2 12(29.3) 2 (25) 1(33.3) 15 (28.8)
Grade 3 24 (58.5) 4 (50) 0 28 (53.8)
Grade 4 1(2.4) 0 0 1(1.9)

IT: venom immunotherapy

Table 2. Characteristics of patients re-stung by the culprit bee during venom immunotherapy

Patient No Gender/ Age SAR severity after bee sting Type of VIT Reaction to Hymenoptera sting after VIT
1 F/57 Grade 3 Honeybee none
2 M/50 Grade 3 Honeybee none
3 M/43 Grade 2 Honeybee none
4 F/31 Grade 3 Honeybee none
5 M/50 Grade 2 Honeybee none
6 M/65 Grade 3 Honeybee none
7 F/61 Grade 3 Wasp none
8 M/23 Grade 2 Honeybee +Wasp none
9 M/64 Grade 3 Honeybee local
10 M/54 Grade 1 Honeybee local
11 M/25 Grade 3 Honeybee none
12 M/54 Grade 3 Honeybee local
13 M/42 Grade 3 Honeybee local
14 M/53 Grade 2 Honeybee local
15 M/68 Grade 3 Honeybee none
16 M/36 Grade 3 Honeybee none
17 F/57 Grade 2 Honeybee local
18 M/44 Grade 1 Honeybee + Wasp none
19 M/49 Grade 2 Honeybee None

IT: venom immunotherapy
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Figure 1. Distribution of systemic allergic reactions (SAR) caused
by index Hymenoptera stings according to Ring-Messmer
classification

DISCUSSION

In our study, the mean age was 48.4 (+ 12.9), and no
significant relationship was found between age and
reaction severity. Venom allergy can develop at any age,
but more severe reactions occur in adults and most deaths
occur in this age group (13). Twenty-nine (55.8%) of our
patients were males and 62.1% of them were beekeepers.
Similar to our study, it is thought that men are affected
more frequently than women, and this is related to the
prevalence of outdoor occupations (14-16). Beekeepers
pose the highest risk (16).

In our study, 15.4% of the patient's experienced grade 1
Hymenoptera sting reactions before VIT, 28.8% grade 2,
53.8% grade 3 and 1.9% grade 4. In a study of Albuhairi et
al. that evaluated 78 patients with 22-year bee allergies,
before venom immunotherapy 11.6% of patients had
severe, 72.7% had moderate, and 10.4% had mild systemic
reactions histories (17).

The prevelance of LLRs ranges from 2.4% to 26.4% in
the general population [4]. In our study, there was no
patient receiving VIT due to LLRs. VIT is not routinely
recommended for these patients given the relatively low
risk of serious reactions with subsequent stings (0.8 -
7%) (18,19). However, VIT may be considered a treatment
option for adult patients with recurrent, troublesome LLRs
to reduce the duration and size of future LLRs (20).

The treatment of Hymenoptera stings consists of the
treatment of acute reaction, taking protective measures
to minimize re-encounter, informing the patient about
the use and necessity of adrenalin autoinjector in case of
anaphylaxis and starting VIT in selected patients. Venom
immunotherapy, which is the most effective method of
treatment, reduces the risk of having a serious allergic
reaction by 90% (21). Patients with bee allergies were
found to have a 30 to 60% risk of anaphylaxis if not treated
with VIT (22). In our study, 19 (36.5%) patients were re-
stung by the culprit bee during the VIT and none of them
had any systemic allergic reactions. Clinical efficacy is
unknown in 33 patients who were not stung by the culprit
bee during VIT. In this case, sting challenge test can be

performed to evaluate clinical efficacy, but for ethical
reasons, this method is not applied to our patients.

While most patients tolerate VIT well, some may experience
local and systemic reactions during treatment. Four (7.7%)
of our patients developed systemic allergic reactions due
to VIT. In a multicenter prospective study in Europe, 20%
of 840 VIT patients aged 5-77 years experienced systemic
reactions due to VIT (23). Systemic reactions have been
reported in 12% of 1410 VIT patients treated in the USA
between 1979 and 1982 (24). The lower risk of systemic
reactions in our patients may be related to differrences in
up-dosing regimens and type of extracts to be used.

There is no simple, low-cost test or biomarker with high
sensitivity and specificity to monitor effectiveness of
VIT. Serum venom specific IgE testing can be used for
diagnosis, but routine use to monitor VIT success is not
recommended. It has been reported that venom skin tests
have become negative after 5 years of VIT in 20% of adults
(25). In our patients, skin prick test sensitivity to honey
bee and wasp venoms decreased after VIT. If skin test
reactivity increase or does not decrease, re-evaluation of
the patient is recommended (12).

Although VIT is currently considered the only disease-
modifying treatment option, many patients with
hymenoptrea venom allergy are not referred to allergy
specialists for further evaluation, and patients are deprived
of this potentially life-saving treatment option (5). Catal et
al.foundthatonly 38% of family physicians have knowledge
of VIT (26). On the other hand, a previous study from our
group revealed that although 49.8% of beekeepers were
aware of VIT treatment, 63.2% of them thought bee allergy
was incurable (6). It shows that patients do not have
enough information about the effectiveness of VIT, and
how important it is for the patients to be directed properly
by the health professionals. It's particularly important for
health professionals working in primary health care and
emergency services to refer patients with a history of
systemic sting reaction to a specialist center for further
examination and treatment.

This study has some limitations: retrospective nature of
the study, small number of study population and lack of
clinical data concerning the patients who did not re-sting
by the culprit bee.

CONCLUSION

Despite the small number of patients, our datais consistent
with previous literature regarding safety and effectivenes
of VIT. Finally, hymenoptera venom allergy represents an
important and neglected public health problem with risk
of systemic reactions which can also be fatal. We believe
that any effort increasing knowledge of venom allergy
will provide the opportunity of appropriate management
of the disease. It may be beneficial to give education
(eg indication, effectiveness, side effect) to health care
providers in our hospital about VIT and to share our
experiences about our patients. In addition, giving VIT
training to especially beekeepers can help raise awareness

3231



Ann Med Res 2020;27(12):3228-32

about treatment. We need to increase awareness about
venom allergy among patients and produce more studies
to investigate VIT practice.
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