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Rush Hymenoptera Venom
Immunotherapy Is Efficacious
and Safe
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Abstract. Background: Although rapid venom immunoctherapy (VIT) protocols have been shown to be safe and
effective, thisissue has not yet been clarified in Turkey.

Objective: The aim of this study was to evaluate the side effects of rush VIT as well as early clinical and
immunological responsesin patients with avenom allergy.

Methods: Eighteen patientswho had ahistory of severe systemic reactions after Hymenopterasting wereincluded
in the study. The diagnosis was made on the basis of positive skin test reactivity and the presence of specific IgE
in serum to either bee or vespid venoms. Fourteen patients underwent an average 7-day rush VIT regimen under
careful monitoringin our clinic. Among them 7 patients weretreated with Vespula speciesand 7 with Apis mellifera
venom extracts. Four patients were followed up as a control group. Skin test response, specific IgE and 1gG4
levelswere determined before and after ayear of VIT. Local and systemic reactions dueto injectionswere monitored
during the induction and maintenance phases of VIT.

Results: Specific 1gG4 levels significantly increased after 1 year compared with levels before VIT (mean
concentration before and after; 13.04 vs 21.85 mg/L, respectively; P<. 05) whereas specific IgE levels did not
change (11.54 vs 13.32 kU/L). No significant differences were observed before and after one year of VIT in skin
prick (2.34 vs 3.66 mm) and intradermal (0.12-0.11 pug/mL) test reactivities (P >.05). A single patient treated with
bee venom developed 4 mild systemic reactions (4/469 injections, 0.85%) during the course of VIT. More local
reactions occurred in patients receiving bee venom extract (3.33%) than in those receiving yellow jacket venom
(2.33%). Two patients tolerated field stings without reactions.

Conclusion: Our experience confirmsthat rush VIT is safe and has alow systemic reaction. It can be considered
for patients requiring rapid protection.
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Resumen. Antecedentes: Aunque se hademostrado quelos protocol os deinmunoterapiacon veneno (1 TV) mediante
una pauta de iniciacion répida son seguros 'y efectivos, este punto aln no se ha aclarado en Turquia.

Objetivo: El propésito del estudio fueevaluar losefectos secundariosdelal TV deiniciacion répiday lasrespuestas
clinicas e inmunol égicas inmediatas de |os pacientes con alergiaal veneno.

Métodos: Participaron en el estudio 18 pacientes con un historial de graves reacciones sistémicas a picaduras de
himendpteros. El diagndstico se establecié apartir delareactividad positivaen pruebas cutaneasy por lapresencia
de IgE sérica especifica a venenos de abeja 0 de véspidos. Catorce pacientes se sometieron aun régimen de TV
deinicio rapido durante siete dias de promedio bajo estricta vigilancia en nuestra clinica. El tratamiento de siete
de ellos fue con especies del género Vespula y |os siete restantes con extracto de veneno de Apis mellifera. Se
realizo el seguimiento de cuatro pacientes como grupo de control. Antesdelal TV y un afio después delamisma,
se realizaron pruebas cuténeas y se determinaron los niveles de IgE especifica e 1gG4. Se monitorizaron las
reacciones sistémicas y locales debidas a |as inyecciones durante las fases de induccién y mantenimiento de la
ITV.

Resultados: Los niveles de 1gG4 especifica aumentaron notablemente a cabo de un afio comparado con los
niveles anteriores ala ITV (concentracion media antes y después, 13,04 frente a 21,85 mg/L, respectivamente;
P < 0,05), mientras que los niveles séricos de IgE especifica no cambiaron (11,54 frente a 13,32 kU/L). No se
observaron diferencias significativas antesy un afio despuésdelal TV en |as pruebas cutaneas (2,34 frente a 3,66
mm) y en las pruebas intradérmicas (0,12-0,11 pg/mL) (P > 0,05). Un solo paciente tratado con veneno de abeja
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presentd cuatro reacciones sistémicas leves (inyecciones 4/469, 0,85%) durante €l transcurso delalTV. Tuvieron
maés reacciones locales | os pacientes tratados con extracto de veneno de abeja (3,33%) que aquéllos quelo fueron
con veneno de avispa (1,33%). Dos pacientes toleraron el ser expuestos de nuevo a picaduras sin reacciones.

Conclusién: Nuestraexperienciaconfirmaquelal TV con pautadeiniciacion rpidaes seguray presentaunabaja
incidencia de reacciones sistémicas. Puede tenerse en cuenta para los pacientes que necesiten una proteccion

rapida

Palabras clave: Inmunoterapia con veneno. Eficacia. Seguridad.

Introduction

Approximately 0.8% to 5.0% of the general population
suffer from generalized skin or systemic alergic reactions
following a Hymenoptera sting [1]. An estimated 20 to
50 people die every year in the United States of America
asaresult of severe anaphylaxis after bee, wasp, and ant
stings [1]. Honeybee (Apis mellifera) and yellow jackets
(Vespula germanica and Vespula vulgaris) are primarily
responsiblefor sting-induced systemic reactionsin Europe
[2]. Patients with Hymenoptera venom allergy can be
effectively treated with venom immunotherapy (VIT) to
prevent further sting-induced anaphylactic reactions[2].
Various immunotherapy schedules have been designed
totreat Hymenoptera-induced anaphylaxisever sinceVIT
first began to be utilized [3]. Hunt et a [4] demonstrated
that almost complete protection could be obtained via
treatment with insect venom. The time required to reach
the maintenance dose of 100 pg varies depending on the
protocol. Several months to weeks are needed for the
conventional protocol, days for the rush protocol, and
hours for the ultra-rush protocol [5, 6]. VIT is used to
create tolerance to Hymenoptera venom, but such
treatment can also induce systemic reactions. Such
treatment schedules have been utilized to protect the
patient, minimize side effects and costs, and optimize
convenience for the patient, and various regimens have
been utilized to build up and maintain VIT [7, 8]. Rush
protocols seem to be as safe as slower protocols, but
systemic reactions can be an important problem,
particularly with honeybee venom [9], although in some
studiesit iswell tolerated [ 10]. The purpose of this study
was to determine the efficacy and safety of rushVIT ina
population of Hymenoptera venom alergic individuals
in Turkey.

Methods
Patients

The study included 18 patients (4 females, 14 males,
aged 18-53 years). They al had a persona history of
systemic allergic reactions to a Hymenoptera sting. The
patients' history of symptoms after an insect sting was
evaluated in a standardized questionnaire. Eleven of the
patients had had grade Il and 7, grade IV reactions.
Hypersensitivity to honeybee or yellow jacket venom was
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confirmed by skin testing and elevated serum titers of
venom-specific IgE (sIgE) antibodies. Fourteen patients
were treated with a rush VIT regimen at our clinic.
Inclusion criteria were based on the European Academy
of Allergology and Clinical Immunology position paper
[11]. Seven of 14 patientswere allergic to bee venom and
7toyellow jacket venom. Four patientswho did not accept
VIT because of cost or inconvenience werefollowed asa
control group. Skin tests, slgE and slgG4 measurements
in serum were performed before and at the end of the
first year of rush VIT. Loca and systemic reactions due
toinjectionswererecorded. Immediate systemic reactions
were classified from grade | to grade IV according to the
method of Ring and Messmer [12].

Skin Tests

Skin prick tests were performed with standardized
pure venom extracts of the honeybee and yellow jacket
(ALK-Abell6, Hgrsholm, Denmark). Histamine
dihydrochloride (10 mg/mL) and glycerol diluent were
used as positive and negative control s, respectively. Prick
test results were read after 15 minutes; awheal diameter
of 3 mm or greater produced by the control solution was
considered a positive reaction.

The prick test wasfollowed by an intradermal test on the
forearm with increasing concentrationsfrom 0.001 pg/mL to
1 pg/mL. Intradermal tests were considered positive if
reactions (wheal of at least 5 mm in diameter with
erythema) occurred after 15 minutes at a concentration
of 1 pg/mL or less. The lowest concentration resulting in
such areaction was defined asthe endpoint concentration
[13]. Histamine and physiological salinewith 0.4% phenol
were used as positive and negative controls, respectively.

In all patients, venom-slgE and slgG4 antibodies to
honey bee and yellow jacket were determined by using a
florescence-immunoassay (CAP, Pharmacia, Uppsala,
Sweden). Results were calculated in mg/L for slgG4
antibodies, and in KU/L for sIgE antibodies. All sIgE
antibody values of 0.35 kU/L or more were considered
positive.

Rush VIT

The rush VIT regimen was completed within 7 days
while the patients were hospitalized at our clinic. The
protocol began without premedication with aninitial dose
of 100 standardized quality units (SQ-U)/mL of aqueous
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Figure 1. Specific 1gG4 levels of treated and control
patients at baseline and after 1 year of venom
immunotherapy. The difference was significant at
P<.05.
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Figure 2. Specific IgE levels of treated and control
patients at baseline and after 1 year of venom
immunotherapy. The differenceswere not significant.

extract. Rush VIT was initiated on inpatients with avery
low concentration (10 SQ-U/mL) for high risk patients
and then increased gradually at intervals of 30 minutes
up to 100000 SQ-U/mL. A total of 14 injections of the
respective venom preparations (ALK-Lyophilisate
Aqueous SQ 801 and 802, Abellé) were administered
subcutaneously until the maintenance dose of 100 pg (1
mL of 100 000 SQ-U/mL ) wasreached. Booster injections
of 100 pug were given at 7, 14, and 21 days after the
completion of the rush schedule. Thereafter, patients
received monthly injections of 100 g of bee or yellow
jacket venom (ALK depot SQ 801-802, aluminum-
hydroxide—adsorbed venom, ALK- Abell6) over aperiod
of at least 1 year. The maintenance dose of allergenswas
the maximal tolerated dose of the highest antigen
concentration. All injectionswere applied subcutaneously
to the outside of the upper arm. Vital signs of all patients
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were checked at the beginning of the protocol, then before
and between each injection. Full emergency resuscitation
equipment was readily available at all times. Allergen
extract dosage, local and systemic reactions, and treatment
of side effects were recorded.

We determined the incidence and nature of side effects
during theinitial and maintenance phases of the treatment
for at least ayear. If apatient developed asystemic alergic
reaction during a dose increase, trestment was interrupted
until complete recovery was obtained, and then restarted
with a dose reduced by 2 steps. The patients received
injectionsof adrenaline, antihistamines, and corticosteroids
according to the severity of the systemic reaction. In case
of large local reaction with pronounced erythema and/or
swelling (>8 cm in diameter) of both upper arms, the
protocol continued without dose reduction. Field sting
reactions were recorded during the VIT.

J Investig Allergol Clin Immunol 2006; Vol. 16(4): 232-238
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Statistical Analysis

Stetistical analysis was carried out using SPSS 10.0.
Data were expressed as means+ SD. Analysis of
differences between the patientswho werereceiving rush
VIT and the control subjects was based on the Mann
Whitney U test and comparison of the datawithin groups
was performed with the Wilcoxon rank sum test. A
2-tailed P value equal to or less than .05 was considered
statistically significant.

Results
Patients

Between July 2001 and April 2003, 14 patients with
an insect venom allergy (4 females, 10 males) rangingin
age from 18 to 46 years (mean, 34.50 + 8.29 years) were
administered rush VIT. Seven patients were vaccinated
with bee venom and 7 with yellow jacket venom. The
control group comprised 4 patients (all male) ranging in
age from 29 to 53 years old (mean, 42.50 + 11.47 years)
who were not treated with rush VIT. Three control subjects
wereallergic to bee venom and 1 to yellow jacket venom.

Wefound significant increasesin slgG4 levels after a
year of VIT when compared with baseline levels (mean
concentration at 1 year, 21.85 mg/L in comparison with
13. 04 mg/L at baseline) (P<.05) (Figure 1). However,
slgE levels did not change at the end of the first year of
VIT in comparison to baseline (mean concentration at
1 year, 13.32 versus 11.54 kU/L) (P>.05) (Figure 2).

Themean wheal diameter of the skin prick test reaction
at baseline and at the end of thefirst year of VIT did not
change in either the treated or control groups. The mean
diameter in the treated group was 3.66 mm at baseline
and 2.34 mm after 1 year (P > .05). There was also no
significant difference in intradermal skin test reactivity
before and after one year of VIT (mean concentration of
antigen, 0.12 pg/mL at baseline vs 0.11 pg/mL after
1 year) (P>.05).

Therewere no significant correl ations between species
of venom extracts and skin test results and the levels of
specific IgE and 1gG4 (P>.05).

Adverse Effects

Throughout the entire immunotherapy period, 14
patients received atotal of 469 injections within 1 year;
240 of the injections (51.2%) were bee venom extracts
and the remaining 229 (48.8%) were yellow jacket
extracts. A total of 4 systemic reactions (0.85% of all
injections) and 11 late local reactions (2.34% of thetotal)
were observed. All 4 systemic reactions were to bee
venom (4/240, 1.66%, grade 1) and were observed in a
single female patient after the last dose of highest
concentration (1 mL of 100000 SQ-U/mL) during the
build-up period. The dose was reduced to 0.5 mL of
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100000 SQ-U/mL, and then was gradually increased to
obtain a maintenance venom dose of 100 pg/mL over
several weeks. All the systemic reactions responded well
to treatment with adrenaline, antihistamines,
bronchodilators, and corticosteroids. None was life-
threatening or fatal. In case of systemic reactions,
immunotherapy was continued by restarting with alower
dose. All of the local reactions developed during the
maintenance period. There were no systemic reactions
with yellow jacket venom. Eight local reactions occurred
with bee venom (3.33% of the 240 bee venom injections)
and 3 occurred with yellow jacket venom (1.33% of the
229). No dose adjustments were required for large local
reactions, and local reactions did not require therapy.
There were no significant correlations between species
of venom, allergic reactions, age, or sex (P>.05).

Field Stings

Two patients experienced field stingswhilereceiving
immunotherapy. One of the patients was a beekeeper and
hewasre-stung several times during theimmunotherapy.
None of the stings resulted in any systemic symptoms.

Discussion

VIT isestablished asahighly effective, specific form
of treatment to prevent life-threatening reactions in
Hymenoptera allergies. The goals of VIT are to reach an
allergen dose inducing tolerance to Hymenoptera venom
with the lowest rate of systemic reactions [3]. A
maintenance dose of 100 ug is usualy recommended.
However, many VIT schedules for build-up and
mai ntenance have been proposed. They range from very
slow protocols to 1-day rush protocols. With a rush
protocol, the time required to reach the maintenance dose
rangesfrom 1 to several daysinstead of weeks or months
[14]. These methods are quite variable, and no standard
rapid VIT protocol has been widely adopted. In addition,
their safety iscontroversial because of apotentially higher
frequency of severe systemic reactions. In this study, we
evaluated the early clinical and immunological efficacy
and safety of rush VIT through focusing on skin test
reactivity and serum levels of sIgE and slgG4. Fourteen
patients with a history of severe systemic reactions after
an insect sting were treated with VIT using a 7-day rush
protocol. They were al able to tolerate a subcutaneous
injection of 100 g of venom as early as treatment day 7.

In the literature, 17.9% to 45% of VIT applications
have been reported to cause side effects [10, 15-19].
Various classification systems for the severity of side
effects utilized by investigators make it quite difficult to
compare these incidence reports for different VIT
protocols. Up to 20% to 40% of patients may develop
systemic allergic reactions particularly against honeybee
VIT [7, 11]. Rush regimens have caused systemic
reactionsin 13% to 46% of those with ahoneybee venom
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allergy and in 0% to 21 % of those with yellow jacket
venom allergies[6, 15, 20]. In contrast, frequencies of 40%
to 46% with honeybee venom and of 12% to 25% with
yellow jacket venom have been noted with the
conventional weekly build-up regimens [21, 22]. In our
study, we recorded a mild systemic reaction in only one
patient, giving a risk of 0.85% per total number of
injections. None of the reactions were life-threatening,
and adrenaline was never used. Sturm et a [23] aso
reported a 0.47% risk per injection in their 4-day rush
regimen. Hence, therisk for systemicreactionto VIT was
shown to be much morerelated to the nature of the venom
than to the regimen used. VIT with vespid venoms is
evidently better tol erated than treatment with bee venom,
but it has not been elucidated why VIT with honeybee
venom causes more systemic reactions. An explanation
for thiscould bethelack of nonallergenic proteinsin more
purified bee venom extract [24, 25]. Supporting these data,
we observed arate of systemic reaction of 1.66% per bee
venom injection during a 7-day rush regimen, whereas
the yellow jacket venom injections resulted in none.

In a multicenter study, 1.9% of 26661 injections
caused systemic reactions during the doseincrease phase;
the rate was only 0.5% during the maintenance phase of
VIT. Female gender, bee venom extract and therapid dose
increase proved to betherisk factorsfor systemic reaction
[17]. In our study, thefact that the only systemic reaction
occurred in a female patient receiving bee VIT during
the highest dose of build-up is consistent with the
literature.

In studies comparing VIT performed with depot or
with agueous preparations, the depot preparation caused
fewer side effectsfollowing theinjections[26]. Thismay
be dueto slower alergen rel ease from depot preparations
than from aqueous ones. Also, conventional schedules
which deliver the maintenance dose after several weeks
appear to result in fewer systemic reactions than rush
protocols performed over a few days. The effectiveness
of the two extracts has been found similar in rush and
slow up-dosing regimens [26, 27]. However, rapid
protection is needed for many patients, and arapid dose
increase can only be done with aqueous venoms.
Moreover, the compliance of patients who were initially
treated asinpatientswith rush protocol sis better than that
of those who were outpatients throughout the whole
treatment [28]. Thus, the initial use of the aqueous
preparation for rush VIT, followed by maintenance
treatment with the depot preparation, seems to be an
appropriate regimen [28].

Theclinical efficacy of VIT hasbeen proven by severa
trials, but the underlying immunoregulatory mechanisms
of protection remain poorly understood. The
immunological parameters such as slgE and slgG
antibody levels are most frequently used to assess the
therapeutic efficacy of VIT. Skin test reactivity results
also allow usto evaluate the clinical response in patients
undergoing VIT. It has been demonstrated that an initial
rise in sIgE antibodies over the first few months of VIT
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isfollowed by a gradual decrease over a period of years
[27, 29-32]. During the course of treatment, an increase
in the concentration of slgG4 was observedin all groups.
In earlier studies, the induction of blocking 1gG
antibodies, especially 1gG4, was held responsiblefor this
protective effect. However, the protective function of an
increase in the venom-specific IgG4 or adecreasein IgE
with respect to the efficacy of VIT has been debated by
various authors[33, 34]. Indeed, adecline of sIgE and an
increase of slgG production can be detected after
immunotherapy in the long run [35, 36].

Although thereispoor correlation between the amount
of slgG and clinical protection, slgG correlates with the
dose of allergen that has been given, yet in most studies,
the changes in serum levels show no relationship with
clinical response [37]. In any case, serum sIgE has a
shorter life span than cell-bound sIgE and can not reliably
predict the sensitivity of a patient [38, 39]. It is true that
in patients treated for venom anaphylaxis, the
development of sigG antibodies correlates with clinical
efficacy, but for other allergens, the magnitude of the slgG
response is unrelated to the degree of efficacy [40].
Furthermore, there is accumulating evidence that
regulatory T-cells may suppress sIgE production and
increase slgG4 and slgA synthesis via interleukin (IL)
10, which is induced and progressively secreted during
successful rush VIT [41, 42]. In our study, skin test
reactivity and sIgE levels did not change but protective
slgG4 antibodies significantly increased after thefirst year
of VIT. Schiavino et a [43] demonstrated arapidincrease
inslgG4 level swhereas sIgE remained higher than normal
after 1 year of ultrarush VIT consistent with our results.
This increase of slgG4 may account for the important
role of IL-10.

In recent years, sting challenge tests have been
recommended in order to evaluate the effectiveness of
immunotherapy. However, performing intentional sting
challenges remains controversial for ethical reasons and
because of practical difficulties. Therefore, routine
application has not been established yet [3]. Sharing the
same concerns, we did not use a sting challenge test in
this study. Field re-stings occurred in 2 patients while
they were receiving sufficient immunotherapy and none
of the stings resulted in any systemic symptoms. Therest
of our patientswere not stung during the period of 1 year.

In conclusion; various protocols are currently used to
induce tolerance to hymenoptera venom in order to
eliminate the risk of anaphylaxis during a subsequent
sting. The adverse effect rate is an important factor to
consider when selecting a protocol and maintenance dose.
Taken together, thisstudy indicatesthat the use of aqueous
extract initially for rush VIT, then later continuing with
the depot extract, is a safe method even without
premedication and isalso clinically efficaciousfor venom
allergy treatment. We suggest that if a fast line of
protection is required, the utilization of rapid VIT
protocols can reduce the cost and time commitment for
clinics as well as patients. Our patients are still under
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observation and treatment. We are also aiming to study

the

long-term effectiveness of rush VIT.

References

10.

11.

12.

13.

14.

15.

16.

17.

18.

. DittoAM. Hymenopterasensitivity: diagnosisand treatment.

Allergy Asthma Proc. 2002;23:381-4.

. Ruéff F, Wenderoth A, PrzybillaB. Patients till reacting to

asting challengewhilereceiving conventional Hymenoptera
venom immunotherapy are protected by increased venom
doses. JAllergy Clin Immunol. 2001;108:1027-32.

. Bonifazi F, Jutel M, Bilo MB, Birnbaum J, Miller U. EAACI

Position Paper. Prevention and trestment of hymenopteravenom
alergy. Allergy. 2005; 1-25. Available from www.eaaci.net.

. Hunt K, Valentine MD, Sobotka AK, Benton AW, Amodio

FJ, Lichtenstein LM. A controlled trial of immunotherapy
ininsect hypersensitivity. N Engl JMed. 1978; 299:257-61.

. Golden DB, VaentineMD, Kagey-SobotkaA, Lichtenstein

LM. Regimens of hymenopteravenom immunotherapy. Ann
Intern Med. 1980; 92: 620-4.

. Birnbaum J, Charpin D, Vervlioet D. Rapid hymenoptera

venom immunotherapy: comparative safety of three
protocols. Clin Exp Allergy. 1993; 23: 226-30.

. Birnbaum J, Ramadour M, Magnan A, Verviloet D.

Hymenoptera ultra-rush venom immunotherapy (210min): a
safety study and risk factors. Clin Exp Allergy. 2003;33:58-64.

. Golden DB, Kagey-SobotkaA, ValentineMD, Linchtenstein

LM. Dose dependence of Hymenoptera venom
immunotherapy. JAllergy Clin Immunol. 1981;67:370-4.

. Bousquet J, Menardo JL, Velasquez G, Michel FB. Systemic

reactions during mai ntenance immunotherapy with honeybee
venom. Ann Allergy. 1988;61:63-8.

Miller U, Helbling A, Berchtold E. Immunotherapy with
honeybee venom and yellow jacket venom is different
regarding efficacy and safety. J Allergy Clin Immunol.
1992;89:529-35.

Muller U, Mosbech H. Position paper: immunotherapy with
Hymenoptera venoms. Allergy. Suppl. 1996;48:37-46.
Ring J, Messmer K. Incidence and severity of anaphylactoid
reactions to colloid volume substitutes. Lancet 1977;1:466-9.
Demoly P, Michel FB, Bousquet J. In vivo methodsfor study
of alergy skin tests, and interpretation. In: Middleton E,
Reed CE, EllisEF, Adkinson NF, Yunginger JW, Busse WW,
eds. Allergy Principlesand Practice. 5th ed. Mosby, St. Louis,
1998:430-39.

Scribner TA, Bernstein DI. Rapid venom immunotherapy
update. Curr Opin Allergy Clin Immunol. 2003;3:295-8.
Berchtold E, Maibach R, Mller U. Reduction of side effects
from ultrarush immunotherapy with honey bee venom by
pre-treatment with terfenadine. Clin Exp Allergy.
1992;22:59-65.

Laurent J, Smigjan JM, Bloch-Morot E, Herman D. Safety
of Hymenoptera venom rush immunotherapy. Allergy.
1997;52:94-6.

Mosbech H, Miller U. Side-effect of insect venom
immunotherapy:_results from an EAACI multicenter study.
European Academy of Allergology and Clinical
Immunology. Allergy. 2000;55:1005-10.

Brehler R, Wolf H, Kutting B, Schnitker J, Luger T. Safety
of atwo-day ultrarush insect venomimmunotherapy protocol
in comparison with protocols of longer duration and
involving a larger number of injections. J Allergy Clin
Immunol. 2000;105:1231-5.

J Investig Allergol Clin Immunol 2006; Vol. 16(4): 232-238

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

35.

Wenzel J, Meissner-Kraemer M, Bauer R, Bieber T, Gerdsen
R. Safety of rush insect venom immunotherapy. The results
of a retrospective study in 178 patients. Allergy.
2003;58:1176-9.

Diez Gomez ML, Quirce Gancedo S, Juia de Paramo B.
Venom immunotherapy: tolerance to a 3-day protocol of
rush-immunotherapy. Allergol Immunopathol. 1995;23:277-
84.

Lockey R, Turkeltaub P, Olive E, Hubbard JM, Baird-Warren
1A, Bukantz SC. The Hymenopteravenom study |11. Safety
of venom immunotherapy. J Allergy Clin Immunol.
1990;86:775-80.

Youlten L, Atkinson B, Lee T. The incidence and nature of
adversereaction to injectionimmunotherapy in bee and wasp
venom alergy. Clin Exp Allergy. 1995;25:159-65.

Sturm G, Kranke B, Rudolph C, Aberer W. Rush
hymenoptera venom immunotherapy: a safe and practical
protocol for high-risk patients. J Allergy Clin Immunol.
2002; 110:928-33.

Sanchez F, Blanca M, Miranda A, Garcia J, Fernandez J,
Torres MJ, Rondon MC, Juarez C. Comparison of Vespula
germani cavenoms obtained from different sources. Int Arch
Allergy Immunol. 1994; 104:385-9.

Wood CL, Timmons BE 4th, Hoffman DR. Allergens in
Hymenopteravenoms. X. Vespid venoms versus venom sac
extracts. comparison by two-dimensional polyacrylamide
gel electrophoresis. Ann Allergy. 1983;51:441-5.

Cadario G, Marengo F, Ranghino E, Ross R, Gatti B, Cantone
R, Bona F, Pdlegrino R, Feyles G, Puccinelli P, Burastero
SE. Higher frequency of early local side effectswith agueous
versus depot immunotherapy for hymenopteravenom alergy.
Jlnvest Allergol Clin Immunol. 2004;14:127-33.

Miiller U,AkdisCA, Fricker M, AkdisM, Blesken T, Bettens
F, Blaser K. Successful immunotherapy with T-cell epitope
peptides of bee venom phospholipase A2 induces specific
T-cell anergy in patients allergy to bee venom. J Allergy
Clin Immunol. 1998;101:747-54.

Rueff F, Przybilla B. Venom immunotherapy: adverse
reactions and treatment failure. Curr Opin Allergy Clin
Immunol. 2004;4:307-11.

Irsch J, Konig C, Tesch H, Tesch H, Krieg T, Merk H,
Radbruch A, Hunzelmann N. The frequency of
phospholipase A2 binding of basophilic granulocytes does
not decrease during bee-venom specific immunotherapy.
Allergy. 1999;45:742-7.

SobotkaAK, Franklin RM, Adkinson NF, VaentineM, Baer
H, Lichtenstein LM. Allergy to insect stings. Phospholipase
A: the major dlergen in honeybee venom. J Allergy Clin
Immunol. 1976;57:29-40.

Golden DB, MeyersDA, Kagey-SobotkaA, VaentineMD,
Lichtenstein LM. Clinical relevance of the venom specific
1gG antibody level during immunotherapy. J Allergy Clin
Immunol. 1982;69:489-93.

Siegmund R, Vogelsang H, Machnik A, Herrmann D. Surface
membrane antigen alteration on blood basophilsin patients
with Hymenoptera venom allergy under immunotherapy. J
Allergy Clin Immunol 2000;106:1190-5.

Miiller U, Helbling A, Bischof M. Predictive value of venom-
specific IgE, 1gG and 1gG subclass antibodiesin patientson
immunotherapy with honey bee venom. Allergy. 1989;44:
412-18.

. AaberseRC, DiegesPH, Knul-BretlovaV, Vooren P, Aal bers

M, van Leeuwen J. IgG4 as a blocking antibody. Clin Rev
Allergy. 1983;1:289-302.
Randolph CC, Reisman RE. Evaluation of declinein serum

© 2006 Esmon Publicidad



36.

37.

38.

39.

41.

Effectiveness and Safety of Hymenoptera Rush VIT 238

venom-specific IgE as a criterion for stopping venom
immunotherapy. JAllergy Clin Immunol. 1986;77:823-7.
Ferrante A, Mocatta F, Goh DH. Changes in IgG and IgE
antibody levels to bee venom during immunotherapy. Int
Arch Allergy Appl Immunol. 1986;81:284-7.

Golden DB. Insect sting allergy and venom immunotherapy:
A model and a mystery. J Allergy Clin Immunol.
2005;115:439-47.

Miiller U, Heibling A, Bischof M. Predictive vaue of venom
specific IgE, 1gG and 1gG subclass antibodies in patients on
immunothrapy with honey bee venom. Allergy. 1989;44:412-8.
Stémpfli MR, Rudolf M, Miescher S, Pachlopnik M, Stadler
BM. Antigen-specific inhibition of IgE binding to the high
affinity receptor. JImmunol. 1995;155:2948-54.

. Frew AJ. Immunotherapy of allergic disease. JAllergy Clin

Immunol. 2003;111:S712-9

Jutel M, Akdis M, Blaser K, Akdis CA. Are regulatory T
cellsthetarget of venom immunotherapy? Curr OpinAllergy
Clin Immunol. 2005;5:365-9.

© 2006 Esmon Publicidad

42. McHugh SM, Deighton J, Stewart AG, Ewan P. Bee venom

immunotherapy induces a shift in cytokine responses from
aTH2to aTH1 dominant pattern: acomparison of rush and
conventional immunotherapy. Clin Exp Allergy.
1995;25:828-38.

. Schiavino D, Nucera E, Pollastrini E, De Pasquale T,

Buonomo A, Bartolozzi F, Lombardo C, Roncallo C,
Patriarca G. Specific ultrarush desensitization in
hymenoptera venom-allergic patients. Ann Allergy Asthma
Immunol. 2004;92:409-13.

Gulden Pasaoglu

Osmanbey Mah Tekin Sok. CamlicaApt. 4/11
Acibadem, Istanbul, Turkey
E-mail: guldenpasaoglu@yahoo.com

J Investig Allergol Clin Immunol 2006; Vol. 16(4): 232-238



