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Purpose of review

This paper will review new indications for the administration of
rapid or ultrarush venom immunotherapy and the advantages of
pretreatment with antihistamines.

Recent findings

Rapid and ultrarush venom immunotherapy protocols have been
successfully employed to achieve protective maintenance
venom doses rapidly. These have been associated with
systemic reactor rates as low as 5-7%. Recently, rapid venom
immunotherapy protocols have been successfully employed to
reach ultra-high maintenance doses for patients not previously
protected with standard maintenance doses (i.e. 100 ug).
There is also evidence that pretreatment with antihistamines
before venom injections during rapid venom immunotherapy
may reduce the numbers and severity of injection-related
systemic reactions, as well as improve long-term outcomes in
preventing subsequent resting systemic reactions in the field.
Summary

Pretreatment with antihistamines should be considered in
patients receiving rapid or ultrarush venom injections. Ultrarush
or rapid immunotherapy regimens compare favorably with
conventional modified rush protocols in terms of side-effects,
and may be considered in order to achieve higher but effective
maintenance venom doses in those rare patients who are
treatment failures.
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Introduction

The indications for the administration of venom
immunotherapy (VIT) are well-established [1,2]. The
modified rush protocol is the protocol that is predomi-
nantly used in North America for the initiation of VI'T
[3]. However, alternative protocols have been advocated
for the rapid initiation of VI'T over intervals ranging from
1.5 h to 7 days in order to achieve maintenance doses
quickly [4,5]. These methods are quite variable, and
despite established practice guidelines for VIT no
standard rapid venom immunotherapy (RVIT) protocols
have been widely adopted. In this article, data will be
discussed that begin to address optimal dosing regimens
and the role of premedication for RVIT. A new
application of RVIT will also be discussed, which is
the use of this approach to achieve ultra-high main-
tenance venom doses in rare Hymenoptera-allergic pa-
tients who experience systemic reactions on standard
maintenance venom doses.

Optimal induction protocols for rapid venom
immunotherapy

An ideal alternative VIT protocol should present no
greater risk than modified rush, the current standard of
treatment. Various RVI'T protocols have been reported
with time-to-target maintenance doses ranging from 2
days to 7 weeks. These generally employ a more rapid
induction phase, and are often conducted in the hospital.
With the introduction of VIT, investigators studied a
variety of protocols for the rapid delivery of venom. In
1979, Yunginger e al. [6] reported a study of RVIT in
which he delivered a maximal single dose of 200 ug of
honey bee venom over 2-3 days, which was planned to
be repeated monthly. As a result of an unacceptably high
rate of treatment-related anaphylaxis and high frequen-
cies of treatment failure (i.e. inability to tolerate a live
sting challenge), this approach was abandoned [6]. In
1983, Van der Zwan e al. [7] proposed a novel protocol
in treating wasp allergic patients by giving incremental
doses every 30 min (5, 20, 30, 60 and 100 ug) on a single
day. This was consolidated by 100 ug booster injections
given at 7, 14 and 28 days. No systemic reactions
occurred during the build-up phase or with the booster
injections, nor did any of the 11 patients experience
reactions to live wasp stings [7].

There have been few attempts to compare directly the
safety profiles of different RVI'T protocols. In a study by
Birnbaum ez a/. [5], three separate protocols for rapidly
increasing venom doses were used with induction phases
of 3 h, 6 h and 4 days. The cumulative doses delivered
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were 101.1, 226.6 and 527.6 pg, respectively. The
authors found lower percentages of systemic reactors in
the group with the shortest induction time and lowest
cumulative total dose; i.e. 7% reacted during the 3 h
protocol versus 29 and 28% during the 6 h and 4 day
protocols, respectively. They concluded that a high
cumulative dose was associated with an increased risk of
systemic reactions. That experience was supported by
studies reported by Bernstein ¢ «/. [8] in which a
cumulative dose of 58.55 pg per treatment venom was
given over 90 min on day 1 of treatment. In the 77
patients treated by this protocol, only four patients
(5.2%) experienced mild systemic reactions.

A recent report by Brehler ez /. [9] described a
comparison of three RVIT protocols. These investigators
compared three induction schedules whose aim was to
achieve a 100 pug maintenance dose over 2 days (nine
injections), 3—6 days (10-14 injections) or 7-9 days (20
injections). The investigators found that the group
receiving nine injections over 2 days had a lower
percentage of systemic reactors. For those receiving
yellow jacket RVIT, the percentages of patients
experiencing systemic reactions were 11.0, 13.9 and
22.9 for 2 days, 3—4 days and 5-7 days, respectively. A
similar trend was seen in those patients receiving honey
bee RVIT; however, differences between reactor rates
were not significant. The authors concluded that the
number of injections is directly proportional to the
incidence of systemic reactions. However, unlike other
studies, there was no correlation between the cumulative
dose and systemic reactor rates. Studies using modified
rush protocols have reported systemic reactor rates of
between 12 and 18% [3,10]. It thus appears that systemic
reactor rates with RVI'T are either equivalent or in some
cases lower than those reported in clinical trials for
modified rush VIT.

Whereas the group of Brehler ¢ a/. [9] concluded that
there was no direct correlation between the cumulative
dose and the rate of systemic reactors, their data deserve
further examination. The two longer protocols had low
cumulative doses on day 1, never exceeding 30 pg. The
latter protocols may thus not be comparable with the 2-
day protocol and those proposed by Bernstein ez a/. [4]
and Birnbaum e a/. [5]. The increased systemic reactor
rates of the 5-7 day and 3—4 day protocols may be related
to inadequate build-up doses on day 1 and ineffective
desensitization. In the 2-day protocol reported by
Brehler ez al. [9], the majority of the systemic reactions
occurred at the last dose on day 1; i.e. at a cumulative
dose of 151 ug and after an 80 pg dose. Although the
data were not provided by the authors, it is likely that
the systemic reactor rate may have been considerably
reduced had dosing on day 1 been stopped after a 71 ug
cumulative dose had been achieved. Current data thus

suggest that the best therapeutic index can be achieved
with RVI'T by the administration of cumulative doses of
50-100 pg per venom on day 1 [4,5]. In view of the
difficulty in comparing different studies by different
authors or conducted at different timepoints, these
results need to be confirmed in a prospective rando-
mized controlled trial.

A novel application for rapid venom
immunotherapy

Most patients receive excellent protection from VIT at
the standard maintenance doses. Golden e a/. [3]
initially evaluated the efficacy of different maintenance
doses. They demonstrated nearly 100% efficacy with a
100 ug dose, but the maintenance dose of 50 ug resulted
in only 79% protection from re-sting challenges. A recent
paper examined the efficacy of ultra-high venom
maintenance doses in patients who failed conventional
maintenance doses (i.e. 100 ug). A retrospective analysis
was conducted on 40 patients who had positive sting
challenges while receiving 100 pug every 4 weeks, and
were subsequently administered higher doses followed
by a repeat sting challenge [11]. These investigators
employed a 3-day protocol that increased the main-
tenance dose from 100 to 200 ug. After achieving dose
increases to either 150 or 200 ug, 15 out of 18 patients
receiving honey bee venom and 21 out of 22 patients
receiving yellow jacket venom had no reactions to live
sting challenge. The dose increases were well tolerated,
although systemic reaction rates were not well defined.
Bousquet ez al. [12] reported five patients who were
treatment failures and experienced systemic reactions
while on conventional doses of maintenance immu-
notherapy. Maintenance doses were increased by a rush
protocol until monthly doses of 200—400 mg of honey
bee venom were achieved, which were protective. RVI'T
is thus a viable modality for achieving higher main-
tenance doses in patients who are not protected by VI'T
at conventional maintenance doses.

Premedication with antihistamines
Randomized, placebo-controlled studies [13-15] have
evaluated the effects of pretreatment with antihista-
mines before VIT. The frequency and severity of local
reactions are reduced with pretreatment. However, these
benefits have been reported exclusively during the early
stages of VIT. While the benefit of Hi-antagonists is
well documented in VIT, the value of Hj-antagonists
administered in combination with Hj-blockers or alone
has not been substantiated [15].

The influence of antihistamine pretreatment on systemic
reactions associated with RVI'T is controversial. Most
studies have not shown reductions in the incidence of
systemic reactions. However, Brockow e a/l. [15]
reported that antihistamine pretreatment was associated



with a much lower rate of discontinuation of VIT as a
result of systemic reactions. Sturm ez a/. [16°°] recently
reported their experience in 101 Hymenoptera-allergic
patients over 8 years who were administered a rapid
immunotherapy protocol. The dose schedule employed
cumulative doses of 0.7, 13.8, 138, and 180 ug venom on
days 1, 2, 3 and 4, respectively. Of the patients treated,
51% were sensitized to honey bee venom. Patients were
pretreated with intravenous dimentidin maleate, a first-
generation Hj-antagonist, 60 min before venom dosing.
After completion of the RVIT regimen, patients were
treated monthly with 100 pg of alum-adsorbed venom.
The rate of systemic reactions per number of injections
administered was 0.79% for bee venom and 0.12% for
yellow jacket venom, confirming previous studies show-
ing a higher number of reactions associated with honey
bee venom [16°°]. Seven per cent of treated patients
experienced systemic reactions, including 12% of honey
bee venom-treated and 2% of yellow jacket venom-
treated patients. However, none of the systemic reac-
tions were considered severe; epinephrine was not
required to treat one of the eight systemic reactions.
This outcome was impressive compared with 14
previous investigations of rush or cluster regimens
associated with a mean 11.3% systemic rate [16°°]. A
similar benefit was observed with a protocol that
employed antihistamine pretreatment with birch or
grass-pollen immunotherapy [17]. A common concern
focuses on the potential for H;-blockers to mask the
carly signs of potentially serious systemic reactions. Four
placebo-controlled studies employing antihistamine pre-
treatment showed no greater number of severe systemic
reactions or late-onset systemic reactions in pretreatment
versus placebo groups [13-15].

It has recently been suggested that pretreatment with
antihistamines can also increase the efficacy of immu-
notherapy. Muller e a/. [18] reported the results of a
long-term follow-up of 47 patients enrolled previously in
a placebo-controlled trial of antihistamine pretreatment
for VI'T. Forty-one of the patients had been stung while
receiving maintenance immunotherapy, either by field
sting or in-hospital challenge. Six of the 21 patients from
the placebo-treated group had systemic reactions after
sting challenge, whereas none of the terfenadine
pretreated patients reacted. Although the reactions were
primarily mild (urticaria and angioedema), 29% of
patients in the placebo group were incompletely
protected. The inhibition of T helper type 2 cytokine
production by antihistamines has been hypothesized to
explain the latter observation [19].

Conclusion

RVIT can be accomplished with either an equivalent or
lesser risk of systemic reactions than conventional
modified rush protocols. Generally shorter RVI'T proto-
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cols (<24 h) are better tolerated than those that span
several days. Optimal first-day induction schedules
appear to employ cumulative doses of between 50 and
100 pg. The utilization of RVI'T can reduce the cost and
time commitment for clinics as well as patients.
Pretreatment with antihistamines during RVIT lowers
the frequency and severity of local cutaneous reactions,
and may reduce the number of treatment failures caused
by injection-related systemic allergic reactions. Pretreat-
ment with H;j-blockers provides improved patient
comfort during the procedure without interfering with
the physician’s recognition of systemic reactions to
venom. There is minimal evidence to suggest that
pretreatment with antihistamines prevents systemic
reactions. The observation that pretreatment with
antihistamines improves the long-term efficacy of VIT
is interesting but must be confirmed in future clinical
trials.
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