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Safety and efficacy of a 12-week maintenance
interval in patients treated with
Hymenoptera venom immunotherapy
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Summary

It is currently recommended to administer a maintenancedose of 100 |ig of venom at 4-6
week intervals for Hymenoptera venom immunotherapy (VIT). Because the optimal
duration of therapy is not known, we decided to progressively prolong the interval
between maintenance injections instead ol accepting the risk of aiiaphyhictic reactions
when VIT is discontinued after a predetermined period. We report here on the results of
a first phase of this interval extension programme, covering the gradual increase of the
interval from 1-12 weeks over 19 months in 178 patients. A 12-wcck interval
maintenance VIT could be achieved in 117/128 (91"/,) of yellow jacket venom (YJV)and
in 35/50(70%) of honeybee venom (HBV) allergic patients. At the time of the interview
these 152 patients had been treated with !2-week!y 100 //g venom injections for an
average period of 2 years without any untoward reaction to VIT. During this period 48
YJV allergy sufferers experienced 77 field re-stings without systemic reaction (SR), and
17 HBV allergic subjects were restung at least 213 times in total, with one patient
developing a very large local reaction and one a mild systemic reaction. In 26 of the 178
patients the interval of 12 weeks was not reached for various reasons, with a higher
failure rate among the HBV allergic patients. Most Hymenoptera venom allergic
patients can thus be safely and effectively treated with I2-weekly injections of 100 îg
venom.
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Introduction

The generally recommended interval for venom immuno-
therapy (VIT) with 100 fig of Hymenoptera venom is 4
weeks. This period has been established on an empirical
basis. According to the literature the interval may be
lengthened up to 6 weeks after the second year [1], and
gradually even to 8 weeks [2.3].

The optimal duration of VIT is. however, not known
and varies from 3 to 5 years according to diff'erent authors
[4-6], although initially life-long treatment was regarded
as the safest option. The length of VIT should be
determined in viewof its long-lasting protective elTect. At
present, the duration of therapy is in the process of being
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established by trial and error, comparing the frequency of
re-sting anaphylaxis in patients who have been densensit-
ized for varying lengths of time. Such a procedure implies,
however, that anaphylactic reactions arc expected and
accepted as proof of therapeutic inetliciency. As an
alternative to that procedure, we developed a treatment
regime based on a progressive extension of Ihe interval
between two injections. Theoretically, such a regime will
protect the patient from any recurrence of serious
systemic reactions (SR), because on lengthening the
interval, the appearance of large local reactions (LR) will
alert the clinician that tolerance may be subsiding.
Furthermore, if any SR would occur, it is likely to happen
in a hospital environment where all available emergency
treatments are on hand.

In a first phase, we progressively extended the injection
interval to 3 months, which was then continued for
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various lengths of time. In this paper we report on the
results of this first phase of the progressive interval
extension programme.

MalcriaN and methods >

Venom immunotherapy regime

Between January 1982 and December 1990 we have
treated 217 subjects with VIT with yellow jacket venom
(YJV) (H=l5t) or honeybee venom (HBV) (« = 66). Of
the HBV allergic population 73% were either beekeepers
(n= 17) or relatives (« = 3I). All 217 patients had sutVered
at least one SR after a Hymenoptera sting. The severity of
the reactions was expressed in grades I-IV according to
the method o'i Mueller [7]. All patients were proven to be
sensitized to either YJV or HBV by a positive skin test
and/or RAST before the start of VIT. Intradermal skin
tests were performed with 005 ml of 10"*̂  10 ' /(g/ml
solutions of a commercial YJV or HBV extract (Pharmal-
gen®. Pharmacia, Sweden). After 15 min. the weal-and-
llare diameters were recorded and graded according to
Voorhorst et ai [8]; a 3+ reaction was considered
positive. Specific serum IgE antibodies to HBV and YJV
were measured with the commercially available Phadebas
RAST system (Pharmacia. Sweden). Results were
expressed in five classes according to the producer's
scoring system.

Single venom VIT was initiated in our in-palients
department at the University Hospital. Aqueous YJV and
HBV (Pharnuilgen®. Pharmacia. Sweden) were injected
according to the rush protocol presented in Fig I. One
week after the end of the rush VIT a 100 //g dose
maintenance VIT was started in our hospital or that ofthe
referring physician, on an out-patient basis. The interval
between the injections was lengthened by I week at each
visit to a maximum of 12 weeks (Fig. 2). This frequency
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Fig. 2. Cumulative dose during maintenance VIT with KK) /tg
venom injections, A regime with maximal intervals of 4 weeks
and a regime with intervals increasing to 12 weeks are com-
pared. —A—. Low injection frequeney. — • - -. High injection
frequency.

was reached 19 months after the initiation of the mainte-
nance VIT and then continued indefmitely. Protective
medication which could have prevented either SR or I.R
was never used. In all patients the standard schedule was
applied irrespective oi' the positivity of skin tests and/or
RAST lo YJV and HBV and ofthe severity ofthe SR to
preceding stings. Exceptions to the standard regime.
however, were made when very large LR { > 15 cm) or SR
to the 100 /(g injections occurred, and the interval was
then either not increased or, in the event of a SR,
shortened.

Efficacy of immunotherapy

At the end of 1992 all 217 patients who. according to our
standard schedule, should have been on a i2-wcek
maintenance VIT either in our hospital (« = 58) or
elsewhere {«=I59). were interviewed by one of our
collaborators, using a standardized questionnaire.

If patients were still on treatment, the present interval
between the 100/(g venom injections, the total number of
field re-stings since the start of VIT. the date of these rc-
stingN and the identity of the insect were noted. F'or
patients who were restung after having reached the 12-
week injection interval, the length of this 12-week interval
treatment until ihemomenl of the rc-sling was calculated.
Thccstimated size ofthe local swelling and the occurrence
of SR after injections and insect field re-stings were
recorded.

For patients who had stopped VIT deliberately, the
duration of treatment was noted. If they were restung
aficr discontinuation of VIT. ihc time from the end of
VIT to the field re-stings was calculated and the symp-
toms caused by the re-sting were registered.
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Results

We interviewed 217 patients of whom 178 were still being
treated with either YJV {n = 128) or HBV {n = 50). At the
timeof the interview 152/178 patients were on a 12-week
interval maintenance VIT. while 26/178 patients had not
reached this prolonged interval for several reasons. Of
these 26 patients, 11 and 15 were treated with YJV and
HBV respectively, which means that 91 5% of all YJV
allergic patients but only 70% of HBV allergic patients
had reached the 12-week interval. Of the 15 HBV allergic
patients who still received injections every 3 8 weeks. 10
(66%) experienced SR when the interval was increased,
while this occurred in only one YJV allergic subject. All
the patients with SR during maintenance VIT had also
manifested one or more SR during the initial rush VIT
phase. Of the 217 subjects who have been interviewed, 39
patients had deliberately interrupted the maintenance
VIT with YJV (rt = 23) and HBV ( « - 16).

Paiients who were treated with a 12-week interval regime

50

This group of 152 patients was composed of 117 YJV and
35 HBV allergies, who at the time of the interview had
completed their first 12-week interval for 26 (range 2 96)
and 25 (range 5-76) months respectively (Fig. 3). Forty-
one per cent of the subjects (63/152) were on this regime
for more than 2 years. Only 17/152 patients had a LR > 10
cm, which persisted for >24 h in half of them. No SR
occurred.

Re-.siings during ihe incrementalpha.se. Twenty-five of the
152 patients were restung while the interval between two
consecutive injections was 8-11 weeks. Thirteen YJV and
12 HBV allergic patients had 19 yellow jacket (YJ) and 75
honeybee (HB) field re-stings during this incremental
phase without any untoward reaction.

Re-stings during the 12-week interval maintenance therapy.
Forty-eight YJV and 17 HBV allergic patients were
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Fig. 3. Distribution of the length of maintenance therapy with
12-weekly injections in 152 paiients.

restung 77 and 213 times in total, while on the 12-week
interval steady state (Table I). The 77 YJ field re-stings
did not cause a single SR. Of the 213 HB re-stings one
supra-orbital sting resulted in a very large facial oedema,
and one sting in the hand caused an angioedema at
previous sting sites on the upper arm and the eyelids.
There were no untoward sidc-elVects to re-stings in the
other patients.

The 65 restung patients were then further analysed.
Eight-live per cent of the 48 YJV allergies and 69% uf the
17 HBV allergies had experienced a grade III or IV
reaction prior to VIT. The RAST results at the start of
VIT were significantly!^-: 8 01. / '< 0 01) higher for HBV
than for YJV. The mean duration of the 12-week interval
maintenance regimen at the timeof the field re-stings was
315 months for the YJV and 25 months for the HBV
allergic patients. Figure 4 shows the number of restung
YJV and HBV allergic patients and the number of stings
during the 12-week interval treatment. Generally, there
was no doubt about the identity of the insect. The

Table 1. Patients on a 12-week interval maintenance venom inimimotherapy: systemic side reactions lo field
re-stings

Stings of
Patients Re-stings First 12-wcek interval

(n) (/i) completed for
With side reactions

Yellow jacket
Honeybee

Total

48
17

65

77
213

290

31-5 months (3-96)
25 months (5 76)

* One patient with very large local reaction and one patient with reactivalion of previous local sling
reactions. These patients had their first 12-wcek interval completed lor 5 and 14 months respectively.
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FiR. 4. Number of re-stings and restung patients in 48 YJV and
17 HBV allergic patients, reslung while on a 12-wcck interval
maintenance VIT for I 5 years. (Ten subjects were restung on 2.
and 7 on 3 diflerent occasions.) D, Re-stings (n). • . Restung
patients (n).

majority (82'"..) ofthese HBV allergic patients were either
beekeepers or members of their family. They were all
restung at home by an insect they positively identified as a
HB. Eight-threepercentofthe YJV allergic pahents had
seen the ollending insect and were convinced it was a YJ.
The remaining patients thought a YJ was most likely
because or environmental factors and the absence of a
sting at the sting site.

We compared the size of the LR to the 12-week interval
maintenance VIT injections with the estimated LR to the
field re-slings, In the majority (82%) of the subjects the
local swellings after the re-stings were comparable to or
smaller than the LR to injections.

Paiients who were not treated with a 12-ueek interval
regime (n = 26)

Twenty-six of the 178 patients who were still being treated
at the time of the interview, had not reached the 12-week
interval for various reasons. This was the case in 9'!;, (II;
128) of the YJV and in 30% (15/50) of the HBV allergic
patients. Of these 26 subjects, one YJV and 10.HBV
allergic palienls still received the 100 /(g dose every 3-8
weeks because of SR when the interval was inereased. In
the remaining 15/26 patients the interval was not
increased becau.se of large LR of > 15 cm or because the
treating physician had decided to not extend the interval,
for various reasons which were dillicult to evaluate. These
patients were at intervals ranging from 6 to 10 weeks.

Re-.siings. Of ihe 26 patients who had not reached the
12-week interval, 10 had been restung. Six of them (one
YJand five HBV allergies) had experienced I 5 stings (one
YJ and 14 HB) while on an injection interval of at least

8 weeks. In one of them, a HB sting was followed by a
generalized pruritus without eruption. At that time she
had received VIT injections for 16 months and was still on
an 8-week interval maintenance treatment. A beekeeper
who was treated for almost 5 years, occasionally devel-
oped urticaria and rhinitis when stung by a HB when he
was on an 8-week injection interval. This patient had
suffered repeated SR during the initial rush VIT.

Patients who deliberately discontinued VIT (n = 39j

Of the 39 patients who deliberately stopped VIT, seven
YJV and four HBV allergic subjects were restung seven
(range 12 ) and 109 (range 1 100) times in total. 28 5
(range 10 56) and 12 5 (range 3 30) months after dis-
continuing the 12-week interval regime. NoSR to field re-
stings occurred. These patients had been on VIT for an
average of 43 months (range 24 84) in the seven YJV and
25 months (range 24-28) in the four HBV allergic-
subjects.

Discussion

The optimal duration of treatment has been estimated
from trial and error experiences since the early days of
allergen immunotherapy: ifthe frequency of relapses after
a preset treatment period exceeds what is considered
acceptable, the period is considered too short. Such an
approach takes many years before any conclusions can be
reached, and even then, the durations that arc proposed
vary from approximately 3 to 5 years [9]. As this is still the
case for inhalant allergens which have been used for
injection treatment for 80 years [10]. we should not be
surprised that the matter is not settled for VIT that has
only recently been introduced [11]. For inhalant allergy,
the trial and error approach may be justifiable because
relapses are announced by a reappearance of symptoms
that, in the beginning, are not life threatening. However,
the matter is diiferent for venoms. To sit and wait for
anaphylactic reactions as evidence for an inappropriate
treatment period is much less appealing than to wait for
an itchy nose during the pollen season. Furlhermore. it
might be that a standard duration for therapy cannot be
delined. because an optimal treatment period might be
determined by individual patient characteristics.

When we were confronted with this problem I I years
ago, we intended to solve it more safely by a diiferent
approach. In order to avoid the wait and see situation
after the end of a treatment, we decided to continue
treatment indefinitely after rush immunotherapy. but to
increase the intervals between the 100 /ig maintenance
injections progressively. We speculated that a breakdown
of clinical tolerance would be announced by an increase in
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the LR. If, unfortunately, this were not the case, un-
toward SR would occur in a treatment setting, which
allows for optimal medical intervention, compared with
field conditions. A less important., but not negligible
advantage, would be economical: the progressive increase
in injection interval would reduce the treatment cost
considerably, compared with the classical 4-6 week
schedule and therefore improve patients" compliance.

A lengthening of the injection interval beyond 6 weeks,
has been incidentally reported. In 1981, Golden et al.
demonstrated that after 2 years of monthly maintenance
injections of 100 fig, the interval between the injections
could be increased from 4 to 6 weeks, without any change
in clinical and immunological efficacy [I]. Extending the
interval to 8 weeks, however, resulted in SR in 23% of the
22 patients who were restung during the second year on
this regime [3]. Unfortunately, this author did not
mention the number of patients treated with HBV and
with YJV and how many subjects experienced SR during
the initial VIT. In 1988, Goldberg& Reisman reported on
an extension of the interval between 50/jg venom doses to
8 weeks [2]. However, only patients who had been on a 4
and then on a 6 week interval maintenance VIT for 2
consecutive years were treated at longer intervals. Three
out of his series of 10 patients have been restung without
SR. He then extended the interval between the injections
to 12 weeks in three patients. Re-stings during this
treatment regime were not mentioned.

To our knowledge there are no longitudinal studies on
a more than 6 week interval maintenance VIT with 100 fig
venom doses in large patient groups. Hence, literature
data were of no help in designing a programme to
evaluate the potentialities of longer injection intervals.
Therefore, we projected a first phase that would end with
a period of 3-monthly injections. We felt that a further
increase beyond 3 months, without a pause to evaluate
whether this already unusual interval would give rise to a
breakdown of tolerance, was unacceptable. Conse-
quently, an interim analysis was carried out on 152
patients who were started on VIT before 1991 and had
reached a 12-week interval steady state regime before
December 1992. None of these patients had ever experi-
enced a SR to the 100/ig injections but in 17 the LR was
> 10 cm. There are no reports in the literature on the size
of LR during classical maintenance VIT, nor has the
appearance of SR to injections or field re-stings been
correlated with the size of LR to previous injections. In
his article on treatment failures in HBV allergic patients,
Bousquet el al. [12] state that a large LR may predict a
subsequent SR. Unfortunately, they did not mention
what they consider to be large, in any case we did not
register a progressive enlargement of LR to injections
which might have been predictive of forthcoming SR, nor

did we notice such SR. Because 41 % of our 152 patients
were on the 12-week interval maintenance VIT for more
than 2 years, we concluded that the treatment is safe.
Moreover, seven out of the 17 patients with LR > 10cm
to the injections have been restung with comparable or
even smaller LR and without signs of a SR.

Tolerance for 100 ĵg venom injections during treat-
ment suggest protection for field re-stings. However,
because several 'patient related' and "venom related"
factors may determine a dilTercnt outcome for field stings
and for venom injections, the protective elTect of therapy
had to be documented separately for both circumstances.

Forty-eight YJV allergic patients have been restung 77
times without any untoward reaction since they were on a
12-week interval VIT (Table 1), The number of HB field
re-stings per patient was much higher because the eight
beekeeping patients continued their activities after the
start of treatment. The 17 restung HBV allergies had
received at least 213 HB field re-stings. A HB re-sting
resulted in a very large LR in one patient and in a re-
activation of previous local sting reactions in a second
patient. Thus none of these 65 Hymenoptera allergic
patients experienced a severe reaction to field rc-stings
during their 12-week interval maintenance VIT, although
80% had experienced a SR of grade III and IV, to stings
prior to VIT. For patients with such severe sting reac-
tions, the risk for anaphylaxis at re-exposurc may be as
high as 50% for HBV and 25% for YJV allergies [13,14].
Thus, if our treatment regime had been ineffective we
would have expected at least 16 patients to experience the
same type of SR. However, all but two field re-stings,
which caused very mild reactions, have been well toler-
ated. This adequate protection could be achieved by a
lower cumulative dose than is used for standard treat-
ment. In our schedule, patients receive a cumulative dose
of 1200 /ig venom during the 19 months that follow the
initial rush VIT phase. Afterwards, while on a 12-week
interval treatment, the annual cumulative dose is 400 /(g.
At the time of the interviews. 63 patients had received this
annual dose for more than 2 years (Fig. 3). This dose is
much lower than the currently recommended doses of
900- 1200/ig, and only a small portitm of the 2400/ig used
by Bousquet et al. [15]. On the other hand, some authors
advocate a maximum dose of 50 /jg per injection [16].
During a 6 week interval maintenance VI f this would
result in an annual cumulative dose of 400 fig as in our
regime. Reisman el al. report an excellent tolerance of
field rc-stings in patients treated with a 50/(g maintenance
dose [16]. but he does not mention the interval between
injections. In our study most field re-stings {;i=I72)
occurred at a time the patients had received 12-wcekly
injections for a period of 6-24 months (Fig. 4). Yet 17
patients have been restung without reaction while being
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treated for 2 4 years, and seven for more than 4 years,
with a 400 fi% annual dose.

Protection for field stings during the period of treat-
ment does not warrant a long-lasting protective effect
after discontinuation of treatment. Therefore, we investi-
gated whether patients who had deliberately interrupted
VIT. continued to tolerate Hymenoptera stings. The fact
that there was not a single severe reaction can hardly be
explained by a spontaneous loss of sensitivity in theSe
patients. The four HBV and seven YJV allergic patients
who had been treated for 2-3 5 years respectively, and
have been restung 28 5 months and 12 5 months on
average after discontinuation of the 12-week maintenance
VIT, did not react. This indicates that our unusual
treatment regime induces a protection that persists 2 years
after cessation of VIT. at least in this small group of
patients.

At this point, we have to realize that the discussion of
our results is still restricted to patients during and after a
12-week interval VIT period. This period, however, is
preceded by a rush therapy and a long phase of 19 months
during which the interval is gradually lengthened to 12
weeks. In principle, this might give rise to difficulties that
are not or less frequently associated with the standard
treatment that prolongs intervals to only 6 weeks. In fact
a number of patients, especially HBV allergies, did not
tolerate our progressive increase in injection interval, and
therefore had to remain at a higher injection rate. This did
happen, however, before as well as after the classic 6 week
interval and it is therefore not typical for the regimen we
used. It is not known why HBV allergic people are more
prone to develop SR to VIT than YJV allergies. We iind
the mean levels of specific IgE to be much higher in a HBV
allergic population than in YJV allergies. Even in patients
successfully descnsiti/ed with HBV, the pretreatment
RAST scored significantly higher than in the YJV allergic
people. A comparable observation has been described
recently by Mueller ef al. who also found stronger
positive skin tests in HBV allergic patients [17]. The high
degree of sensitization to HBV might contribute to the
adverse reactions during VIT in HBV allergies. Several
authors have observed this difVercnec in efficacy and
safety for VIT with YJV and with HBV [17.18]. More-
over, Mueller ('/ (//. have demonstrated that the risk of SR
on subsequent field re-stings remains considerable in
H BV patients who develop SR during the initial VIT [17].
Whatever the reason for this dilTerence between YJV and
HBV allergies may be, our observations merely suggest
that the length of the tolerated injection interval is
inversely related to the sensitivity of the patient at any
moment in the course of VIT. This relationship is known
lor inhalant immunotherapy as well. We speculated that a
careful observation of the LR to injections would enable

us to decide which patients belong to this very sensitive
minority and to establish adequate injection intervals for
such cases whieh may be shorter or longer than 6 weeks
depending on the patients" sensitivity. This approach was
successful.

The protection to field re-stings was investigated
separately for patients during the increasing interval
period of VIT. Indeed, it could not be ruled out that an
aberrant regime might induce a temporary decrease in
tolerance after rush VIT. which might be due, e.g. to a
lower increase of the cumulative dose. Twenty-five of our
patients have suffered 94 re-stings in the period when the
interval was 8 11 weeks without untoward reactions.
This suggests that, in the initial stage of maintenance VIT.
the continuous prolongation of the interval to 8 weeks
after the rush induction is as effective as a regular 4 6
week interval VIT.

In eonclusion, we have demonstrated that it is safe to
progressively extend the injection interval up to 3 months
during maintenance VIT, provided that LR are carefully
observed and the regime is adapted when such reactions
tend to increase. The efficacy of the treatment is compar-
able to that of classical VIT. Consequently, we are now
starting the second part of our programme which will
analyse the efTcct of a further increase of the injection
intervals. In this way we hope to design a VIT procedure
that is based on individual patient characteristics. We
hope that this method will help prevent relapses due to the
application of general rules on treatment duration, which
may not be appropriate for every subjeet.

Acknowledgements

The authors wish to thank Miss Chris Laeremans for
secretarial assistance.

References

1 Golden DBK. Kagey-Sobotka A. Valentine MD. Lichten-
stein LM. Prolonged maintenance interval in Hymenoptera
venom immunotherapy. J Allergy Clin Immunol 1981;
67:482 4.

2 Goldberg A. Reisman RE. Prolonged interval maintenance
venom immunotherapy. Ann Allergy 1988; 61:177-9.

3 Gaddc J, Sobotka AK, Valentine AD. Lichtenstein LM.
Golden DBK. Intervals of six and eight weeks in mainte-
nance venom immunotherapy (maintenanee VIT). Ann
Allergy 1985; 54:348.

4 Haugaard L. Norregaard OF. Dahl R. In-hospital sting
challenge in insect venom-allergic patients after stopping
venom immunotherapy. J Allergy Clin Immunoi
87;699 702.



Safety and efficacy 41

5 Reisman RE. Venom immunotherapy: When it is reasonable
to stop? J Allergy Clin Immunol 1991; 87:618 20.

6 Keating MU, Kagey Sobotka A. Hamilton RG. Yunginger
JW. Clinical and immunological follow-up of patients who
stop venom immunotherapy. J Allergy Clin Immunol 1991;
88:339-48.

7 Mueller HL. Diagnosis and treatment of insect sensitivity.
J Asthma Research 1966; 3:331-3.

8 Voorhorst R, Spieksma FTH. Varekamp H. House dust
atopy and tbe house dust mite? Leiden: Stafleu. 1969.

9 Panel on review of allergic extracts. Final report 18 March
1981. page 35. Food and drug administration. Rockville,
Maryland. U.S: Department of Commerce. National Tech-
nical Information Service.

10 Freeman J, Noon L. Further observations on the treatment
of hayfever by hypodermic inoculations of pollen vaccine.
Lancet 1911; 2:814.

11 Lichtenstein L. Valentine M. Sobotka A. A case for venom
treatment in anapbylactic sensitivity to Hymenoptera sting.
New FngI J Med 1974; 290:1223-7.

12 Bousquet J. Menardo JL. VelasquezG. Michel FB. Systemic
reactions during maintenance immunotherapy with honey
bee venom. Ann Allergy 1988; 61:63-8.

L3 Blaauw P, Smithuis L. The evaluation of the common
diagnostic methods of hypersensitivity for bee and yellow

jacket venom by means of an in-hospital sting. J Allergy Clin
Immunol 1985; 75:556-61.

14 Van der Linden P-W. Insect sting ehallenge in 324 subjects
with a previous anaphylaetic reaction: current criteria for
insect-venom hypersensitivity do not predict the occurrence
and the severity of anaphylaxis. Submitted for publication.
In: Pathogenesis of Insect-sting anaphylaxis. Rijksuniversi-
teit Utrecht. 1993.

15 Bousquet J, Knani J, Velasquez G et ai Evolution of
sensitivity to Hymenoptera venom in 200 allergic patients
followed for up to 3 years. J Allergy Ctin Immimol 1989;
84:944- 50.

16 Reisman RE, Livingston A. Venom Immunotherapy: 10
years of experience with administration of single venoms
and 50//g maintenance doses. J Allergy Clin Imnmnol 1992;
89:1189-95.

17 Mueller UR, Helbling A. Berchtold E. Immunolhcrapy with
honeybee venom and yellow jacket venom is dilTerent
regarding efficacy and safety. J Allergy Clin Immunol 1992;
89:529-35.

18 Rzany B. Przybilla B, Jarisch R. ei uL Clinical characteristics
of patients with repeated systemic reactions during specific
immunotherapy witb hymenoptera venoms, A retrospective
study. Allergy 1991.46:251 4.






