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Abstract

Background: Hymenoptera venom allergy is a potentially severe allergic reaction in the
general population. The only preventative approach in these cases is venom immunotherapy
(VIT), which follows different protocols. The recommended initial dose is 0.001-0.1 mcg of
venom extract. However, few reports have declared the safety of 1 mcg venom as the start-
ing dose.

Methods: The study was conducted on Iranian patients with a history of anaphylaxis to
venom. Skin tests confirmed hypersensitivity to honeybee, yellow jacket, and/or paper wasp
from subfamily Polistes using Apis melifera, Vespula spp, and Polistes spp venom extracts,
respectively. Subsequently, the patients were treated with the cluster protocol.

Results: Twenty-two patients (17 males and 5 females, aged 28.3+11.8 years) were enrolled in
the study. Skin prick tests and intradermal tests showed positive results for yellow jacket in
17 (77.3%) and 21 (95.4%) patients, honeybee in 14 (63.6%) and 17 (77.3%) patients, and wasp
in 14 (63.6%) and 17 (77.3%) patients, respectively. Upon administering the initial dose of
1 mcg/mL, 40.9% (9 cases) of patients presented mild local reactions, including 7 with yellow
jacket allergy, 5 with honeybee allergy, and 3 with wasp allergy. One patient with yellow
jacket allergy had a mild systemic reaction. Patients with a positive skin test for wasp had
significantly lower rate of reactions after the first dose of venom (p=0.026). Throughout the
entire build-up phase, more than 90% (20 of 22) of patients experienced mild local reactions,
followed by large local reactions (3 cases, 13.6%), mild systemic reactions (1 case at 1 mcg/mL
dose), and moderate-to-severe systemic reactions (3 cases, 13.6%). Large local and moderate-
to-severe systemic reactions were detected after injecting 50 mcg (each one case) and 100
mcg (each 2 cases) of venom extracts.
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Conclusion: This study recommends 1 mcg/mL of the venom extract as a safe starting dose
for VIT. This accelerated protocol could successfully reduce the time and costs of therapy for

patients undergoing out-patient cluster VIT.
© 2025 Codon Publications. Published by Codon Publications.

Introduction

Hymenoptera venom allergy is a potentially severe allergic
reaction following a honeybee, vespid, or ant sting. This
allergic presentation can range from mild local reactions
to life-threatening anaphylaxis.! It is estimated that 56-
6-94.5% of the general population has been stung at least
once in their lifetime, with a higher prevalence among bee-
keepers. Furthermore, approximately 0.3-7.5% of adults
and up to 3.4% of children experience systemic reactions
following a hymenoptera sting.?® Currently, the only pre-
venting approach in these cases is venom immunother-
apy (VIT), which is reported to be effective in 77-84% of
patients for honeybee venom and 91-96% of those receiving
vespid venom." However, immunotherapy can also induce
serious side effects, even anaphylaxis.*

VIT consists of a build-up phase and a maintenance
phase to ensure a sustained therapeutic effect. Different
VIT protocols are available including conventional, cluster,
rush, and ultra-rush protocols.> The conventional protocol
and its accelerated alternative, the cluster protocol, are
administered in outpatient clinics, gradually reaching the
maintenance dose over several weeks to months. In con-
trast, rush and ultra-rush are performed in an in-hospital
setting, reaching the maintenance dose within days.?
Conventional regimens are generally considered to be the
best tolerated, with a lower incidence of adverse effects."®
The recommended initiating dose in the build-up phase is
between 0.001 and 0.1 mcg of venom extract, reaching the
maintenance dose of 100 mcg of venom for both adults and
children."” However, it has been reported that the start-
ing dose of 1 mcg in the rush and ultra-rush protocols was
also safe, without being associated with a higher rate of
side effects in either adults or children.® Nonetheless, fur-
ther clinical data are warranted to thoroughly evaluate the
safety of this approach.

In this study, we scheduled VIT under the cluster pro-
tocol for Iranian patients with venom allergy using 1 mcg/
mL of venom as the starting dose. We monitored the safety
of higher doses of venom during the initial phases of the
treatment. The results of this study could reduce the dura-
tion and cost of cluster VIT and provide a clearer perspec-
tive on this venom regimen for clinical immunologists.

Methods

The study included 22 Iranian patients with a history of ana-
phylaxis to venom, who were referred to the allergy clinics
of Rasool-e-Akram hospital, affiliated with Iran University
of Medical Sciences, Tehran, Iran (between April 2011 and
2021). This study was approved by the Ethics Committee
of the Iran University of Medical Sciences (IR.IUMS.FMD.

REC.1402.065), in accordance with the Declaration of
Helsinki. Prior to data collection, written informed consent
was obtained from each patient and/or their parents. None
of the patients reported a history of taking medications
that could influence the results, including betablockers or
ACE inhibitors.

Skin prick tests were used to confirm hypersensitivity
to honeybee, yellow jacket and/or wasp venom. The tests
were performed using 0.001, 0.01, 0.1, and 1 pg/mL venom
extract from honeybees (Apis melifera), wasps (Polistes
spp.), and yellow jackets (Vespula spp.). Histamine dihydro-
chloride (1 mg/mL) and albumin 0.03% diluent were used
as positive and negative controls, respectively. The choice
of extract was based on the patient’s history. In cases with
double- or triple-sensitized skin tests, immunotherapy was
performed using more than one extract. After 15 min, the
presence of a wheal > 3 mm in diameter was considered
a positive reaction. Subsequently, an intradermal test was
performed on the forearm with increasing concentrations
from 0.001pg/mL to 1 pg/mL. Positive tests were defined
as reactions (wheal > 5 mm in diameter with erythema)
occurring after 15 min at a concentration of 1 pg/mL or
less.

The patients were scheduled for cluster VIT in out-pa-
tient clinics; the protocol began without premedica-
tion, with an initial dose of 0.1 mL (1 pg/mL, aqueous,
HollisterStier, USA). All injections were administered
subcutaneously in the mid-posterolateral upper arm. All
patients underwent the cluster protocol with five visits,
one week apart. The first course included three injections
followed by two injections in the next two courses, and
one injection in the last course (Table 1). Vital signs were

Table 1 Modified cluster protocol for bee venom
Immunotherapy.
Day Hour Injection Venom Injection
volume Concentration  Dose (mcg)
(mL) (mcg/mL)
Day 1 0 0.1 1 0.1
1 0.1 1 0.1
2 0.1 1 0.1
Day 8 0 0.1 10 1
1 0.5 10 5
2 0.1 100 10
Day 15 0 0.2 100 20
1 0.3 100 30
Day 22 0 0.5 100 50
1 0.5 100 50
Day 29 0 1 100 100
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monitored initially, before, and during each injection. Full
emergency resuscitation equipment was readily available
at all times. In case of any systemic allergic reactions
during the build-up phase, treatment was interrupted until
complete recovery, and then restarted with 2-step dose
reduction. Venom extract dosage, along with local and sys-
temic reactions, were documented. If a patient developed
a large local reaction with distinct erythema and/or swell-
ing (>8 cm in diameter) on both upper arms, the protocol
continued without dose reduction.

Statistical analysis

Qualitative variables were reported as absolute numbers
and percentages. The mean and standard deviation was
used for quantitative variables. The t-test, Chi-square test,
or Fisher exact test were utilized for comparisons. All sta-
tistical analyses were performed using SPSS version 26.0
(IBM, Chicago, IL, USA). A p-value of less than 0.05 was
considered statistically significant.

Results

Twenty-two patients (17 males and 5 females, aged
28.3+11.8 years) with a history of anaphylaxis to venom
were examined; only one of the patients was a beekeeper.
More than 63% of patients (14 of 22) had a previous history
of allergy prior to developing anaphylaxis (Table 2). These
allergic presentations included allergic rhinitis (8 cases,
36.4%), asthma (4 cases, 18.2%), urticaria (2 cases, 9.1%),
atopic dermatitis, dermatographism, and allergic conjunc-
tivitis each in one patient. Skin prick tests were positive
for yellow jacket in 17 (77.3%), honeybee in 14 (63.6%), and
wasp venom in 14 (63.6%) patients. About 32% (7 out of 22)
of patients tested positive for all 3 venoms, 40.9% (9 out of
22) for 2, and 27.3% (6 out of 22) for a single type of venom
extract. None of the patients had elevated level of serum
tryptase or IgE before VIT. The initial dose of 1 mcg/mL
venom was administered for all included patients. At this
dose, 40.9% (9 cases) of patients presented mild local reac-
tions, including 7 with yellow jacket, 5 with honeybee, and
3 with wasp allergy. One patient with yellow jacket allergy

Table 2 The basic information of the patients.

Patients

Age, y, mean (+ SD) 28.3 (+11.8)
Sex, male/female 17/5

Parameters

Previous history of allergy, n (%) 14 (63%)
Skin prick test, n (%)

Yellow jacket 17 (77.3%)
Honeybee 14 (63.6%)
Wasp 14 (63.6%)
Basic serum IgE level, IU/mL, mean (+ SD) 29.1 (£13.4)

y: year, SD: Standard deviation, n; number,
IgE: immunoglobulin E.

had also a mild systemic reaction in form of generalized
skin rash. Patients with a positive skin test for wasp had
significantly lower rate of reactions after receiving the first
dose, as determined by the Chi-square test (p=0.026).

During the entire build-up phase, more than 90% (20
of 22) of patients experienced mild local reactions fol-
lowed by large local (3 cases, 13.6%), mild systemic (one
case at 21 mcg/mL dose), and moderate-to-severe systemic
(3 cases, 13.6%) reactions. Large local and moderate-to-se-
vere systemic reactions were detected after injecting
50mcg (each one case) and 100 mcg (each 2 cases) of venom
extracts. Of the 14 patients with honeybee allergy, 13
(92.8%) represented mild local reactions and 3 (21.4%) had
moderate-to-severe systemic reactions. Among patients
with wasp allergy, mild local reactions were detected in
92.9% (13 cases), large local reactions in 14.3% (2 cases), and
moderate-to-severe systemic reactions in 7.1% (one case) of
individuals. Mild and large local reactions were observed in
88.2% (15 cases) and 17.6% (3 cases) of patients with yellow
jacket allergy, respectively; 5.9% (one case) and 11.8% (2
cases) of them experienced mild and moderate-to-severe
systemic reactions as well, respectively.

We further analyzed the effect of sex, age, and past
allergy history on allergic reactions following VIT. The pres-
ence of a previous history of allergy did not significantly
influence the development of allergic reactions during the
build-up phase (p=0.515) or after the initial dose (p=0.187).
Similarly, no significant difference was detected in the
Chi-square test between the sex and age of patients who
developed allergic reactions and those who did not, either
after the first dose (1 mcg/mL) of venom or during the
entire build-up procedure (p>0.05).

Discussion

VIT is the standard therapeutic approach for patients
with severe allergy to venom; and different VIT regimens
have been introduced over nearly four decades.' However,
the choice of schedule generally depends on the conve-
nience, urgency of the patient’s need for treatment, and
the experience and comfort of the immunologist with spe-
cific protocols.” In this study, we used a 1 mcg/mL venom
concentration as the starting dose of cluster protocol in
Iranian patients with a history of anaphylaxis to venom.
Approximately 41% of the patients developed mild local
reactions following the initial dose, with one case of mild
systemic reactions. During the build-up phase, more than
90% of patients experienced mild local reactions. Mild-to-
moderate systemic adverse effects occurred in only three
patients at 50 and 100 mcg venom concentrations. These
reactions included one patient who received extracts from
honey bee, yellow jacket, and wasp; one patient who
received only honey bee extract, and the last who received
extracts from honeybee and yellow jacket.

A similar outcome has been reported in a previous study
conducted on patients undergoing rush and ultra-rush pro-
tocols with an initial dose of 1 mcg/mL venom.? In accor-
dance with our results, they reported that none of their
patients showed systemic reactions after the initial dose,
and the majority of the systemic reactions were caused
by bee venom at the 100-mcg venom concentration.?
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Similarly, a previous study revealed no correlation between
the initial venom dose (ranging from 0.0001 mg to 1 mg)
and the prevalence or severity of systemic allergic reac-
tions induced by VIT.? A recent article from Spain investi-
gated the safety of a clustered VIT schedule using a 2-day,
5-dose induction period, reaching the therapeutic target
on the 7th day. On the first day, patients received three
injections of alum-based depot products (10 mcg, 20 mcg,
20 mcg). Only mild local and systemic reactions were
detected during the immunotherapy, which were resolved
with antihistamine.'

Interestingly, it has been consistently reported that
honeybee venom is the most important risk factor (3.1
to 6.0-fold higher risk) for systemic adverse events after
VIT.%® Other risk factors associated with a higher chance of
systemic allergic manifestations include female sex, senior
age, mastocytosis, elevated serum tryptase and IgE level,
and particularly rapid dose escalation during the build-up
phase, as observed in rush and ultra-rush protocols."'? To
mitigate the disadvantages of this rapid dose escalation,
we implemented the cluster protocol, which is a faster
alternative to conventional methods while maintaining a
safer approach compared to rush and ultra-rush protocols."”
We detected no significant difference in the sex and age
of patients who did and/or did not experience adverse
reactions following VIT. Additionally, a previous history of
allergic diseases was not significantly associated with VIT
reactions. However, it should be noted that these VIT risk
factors are generally correlated with systemic reactions."?
Nevertheless, the majority of allergic reactions in our
patients were limited to local manifestations, with only few
systemic reactions, which impedes an accurate assessment
of the risk factors. A limitation of our study was that we
did not have access to component-resolved diagnosis and
were unable to distinguish the single-allergen patients from
double- or triple-sensitized ones if they tested positive for
more than one type of venom. Therefore, we set every
positive test as a criterion for immunotherapy with that
extract. Given the possibility of injecting all three extracts
for patients in one session, in case of developing a reac-
tion, we were unable to identify the exact extract causing
that reaction. Furthermore, it should be noted that this is
a pilot study conducted on a small number of patients, and
therefore, the current work lacks sufficient data to thor-
oughly discuss the risk factors involved in VIT allergic reac-
tions during the build-up phase.

This study was conducted to examine the safety of a
higher initial dose of venom immunotherapy compared to
the standard dose. By demonstrating the significance of
this approach in this pilot study, allergists and patients may
be able to plan a more efficiently designed VIT regimen,
reducing both time and costs.

Conclusion

In summary, our results indicate that administrating 1 mcg/
mL venom concentration as the starting dose in a VIT pro-
tocol is safe. Increasing the initial dose up to 10 times may
accelerate the build-up phase and shorten the duration of
cluster VIT, which is a safe out-patient protocol. In addi-
tion to reducing the time required for VIT, this approach

also reduces therapy costs for patients by minimizing the
number of injections. Further studies involving larger pop-
ulations and varying VIT protocols are necessary to validate
these findings.

Ethics Approval and Consent to Participate

This study was approved by the Ethics Committee of
the Iran University of Medical Sciences (IR.IUMS.FMD.
REC.1402.065), according to the Declaration of Helsinki.
Prior to data collection, a written informed consent has
been obtained from each patient and/or their parents.

Consent for Publication

Informed consent was obtained from the parents of the
patients prior to being included in the study.

Availability of Data and Materials

The datasets supporting the conclusions of this article are
included within the article.

Author Contributions

MB: interpreted the data, designed the work, and drafted
or substantively revised the manuscript. SA, MF, SS, MN:
acquired and interpreted the data and revised the manu-
script. NS: analyzed and interpreted the data, drafted or
substantively revised the manuscript. SB: made substan-
tial contributions to the conception, acquisition of data,
and interpretation of data, and revised the manuscript.
All authors reviewed and approved the final version of the
manuscript.

Conflict of Interests

The authors declare that they have no conflict of interests.

Funding

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

References

1. Sturm GJ, Varga EM, Roberts G, Mosbech H, Bilo MB,
Akdis CA, et al. EAACI guidelines on allergen immunother-
apy: Hymenoptera venom allergy. Allergy. 2018;73(4):744-64.
https://doi.org/10.1111/all.13311

2. AntonicelliL, Bilo MB, BonifaziF. Epidemiology of Hymenoptera
allergy. Curr Opin Allergy Clin Immunol. 2002;2(4):341-6.
https://doi.org/10.1097/00130832-200208000-00006

3. Bilo BM, Bonifazi F. Epidemiology of insect-venom anaphy-
laxis. Curr Opin Allergy Clin Immunol. 2008;8(4):330-7.
https://doi.org/10.1097/ACl1.0b013e32830d9ff4


https://doi.org/10.1111/all.13311�
https://doi.org/10.1097/00130832-200208000-00006�
https://doi.org/10.1097/ACI.0b013e32830d9ff4�

90 Bemanian MH et al.

4. Kotaczek A, Skorupa D, Antczak-Marczak M, Kuna P, 9. Kontou-Fili K  PD, Palaiologos  G. Hymenoptera
Kupczyk M. Safety and efficacy of venom immunotherapy: a immunotherapy: lack of correlation between the initial
real life study. Postepy Dermatol Alergol. 2017;34(2):159-67. venom concentration and severity of observed reactions.
https://doi.org/10.5114/pdia.2017.66680 Schweiz Med. 1991.

5. Demsar Luzar A, Korosec P, Kosnik M, Zidarn M, Rijavec M. 10. Cadavid-Moreno S, Gonzalez-Fernandez T, Méndez-Brea P,
Hymenoptera Venom Immunotherapy: Immune Mechanisms Armisén M, Vidal C. A Clustered Schedule for Venom
of Induced Protection and Tolerance. Cells. 2021;10(7). Immunotherapy With a Depot Extract: Reaching the Target
https://doi.org/10.3390/cells10071830 in 7 Days. J Investig Allergol Clin Immunol. 2023;33(5):395-7.

6. Ruéff F, Przybilla B, Bild MB, Miiller U, Scheipl F, Aberer W, https://doi.org/10.18176/jiaci.0970
et al. Predictors of side effects during the buildup phase 11. Mosbech H, Miller U. Side-effects of insect venom
of venom immunotherapy for Hymenoptera venom allergy: immunotherapy: results from an EAACI multicenter
the importance of baseline serum tryptase. J Allergy Clin study. European Academy of Allergology and Clinical
Immunol. 2010;126(1):105-11.e5. https://doi.org/10.1016/j. Immunology. Allergy. 2000;55(11):1005-10.  https://doi.
jaci.2010.03.037 org/10.1034/j.1398-9995.2000.00544.x

7. David F Graft M. Hymenoptera venom immunotherapy: 12. Ruéff F, Kroth J, Przybilla B. Risk factors in Hymenoptera
Technical issues, protocols, adverse effects, and monitoring. venom allergy. Allergol Select. 2017;1(1):53-8. https://doi.
2022. In: Uptodate [Internet]. Available from: https://www. org/10.5414/ALX01759
uptodate.com/contents/hymenoptera-venom-immunotherapy- 13. Tarhini H, Knani J, Michel FB, Bousquet J. Safety of venom
technical-issues-protocols-adverse-effects-and-monitoring. immunotherapy administered by a cluster schedule. J

8. Roumana A, Pitsios C, Vartholomaios S, Kompoti E, Kontou- Allergy Clin  Immunol. 1992;89(6):1198-9.  https://doi.

Fili K. The safety of initiating Hymenoptera immunother-
apy at 1 microg of venom extract. J Allergy Clin Immunol.
2009;124(2):379-81. https://doi.org/10.1016/j.jaci.2009.05.022

org/10.1016/0091-6749(92)90213-Y


https://doi.org/10.5114/pdia.2017.66680�
https://doi.org/10.3390/cells10071830�
https://doi.org/10.1016/j.jaci.2010.03.037�
https://doi.org/10.1016/j.jaci.2010.03.037�
https://www.uptodate.com/contents/hymenoptera-venom-immunotherapy-technical-issues-protocols-adverse-effects-and-monitoring�
https://www.uptodate.com/contents/hymenoptera-venom-immunotherapy-technical-issues-protocols-adverse-effects-and-monitoring�
https://www.uptodate.com/contents/hymenoptera-venom-immunotherapy-technical-issues-protocols-adverse-effects-and-monitoring�
https://doi.org/10.1016/j.jaci.2009.05.022�
https://doi.org/10.18176/jiaci.0970�
https://doi.org/10.1034/j.1398-9995.2000.00544.x�
https://doi.org/10.1034/j.1398-9995.2000.00544.x�
https://doi.org/10.5414/ALX01759�
https://doi.org/10.5414/ALX01759�
https://doi.org/10.1016/0091-6749(92)90213-Y�
https://doi.org/10.1016/0091-6749(92)90213-Y�

	_Hlk168950478
	_Hlk138520580
	_Hlk183026879
	_Hlk123734132
	_Hlk123734788
	_Hlk123741668
	_Hlk108447728
	_Hlk123735053
	_Hlk123735091
	_Hlk123062807
	_Hlk123735449
	_Hlk123735492
	_Hlk123735524
	_Hlk123735792
	_Hlk155088685
	_Hlk123741118
	_Hlk123056612
	_GoBack

