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Omalizumab mitigates anaphylaxis during ultrarush

honey bee venom immunotherapy in monoclonal

mast cell activation syndrome
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Clinical Implication
� Elevated baseline serum tryptase confers an increased risk
of anaphylaxis during venom immunotherapy. We
describe the first case of the successful use of omalizumab
during an ultrarush protocol for venom immunotherapy
in a patient with monoclonal mast cell activation
syndrome.
TO THE EDITOR:

Venom immunotherapy (VIT) is indicated for all individuals
with sting-induced anaphylaxis and evidence of venom-specific
IgE.1 For patients with a concurrent proliferative mast cell
disorder, such as monoclonal mast cell activation syndrome
(MMAS) or mastocytosis, which confer increased risk of venom
allergy,2 life-long VIT has been recommended on the basis of
case reports that describe fatal anaphylaxis due to field stings after
discontinuation of VIT.3 Elevated baseline serum tryptase in the
setting of sting-induced anaphylaxis, including but not exclu-
sively in mastocytosis, confers an increased risk of anaphylaxis
during VIT.4

Several case reports have indicated the efficacy of omalizumab,
a humanized monoclonal IgG1 anti-IgE Fce antibody in miti-
gating the risk of anaphylaxis in high-risk settings during VIT.
This has been demonstrated by using both pretreatment and
maintenance omalizumab dosing to treat patients at high risk
without mastocytosis who were receiving modified rush5 or
ultrarush6 VIT, and both during initiation of modified rush7 and
as high-dose monthly therapy during maintenance8 VIT in
individuals with mastocytosis. However, not all case reports
support the efficacy of omalizumab during immunotherapy,9 and
it remains unclear as to what other factors, apart from the kind of
protocol used and the presence or absence of monoclonal mast
cell disorders contribute to clinical success. An accepted mech-
anism of action is via downregulation of FceRI in response to
depletion of circulating IgE,10 thereby reducing mast cell
responsiveness. However, a clinical report that described the
efficacy of omalizumab in sting-induced anaphylaxis in a patient
with mastocytosis but without demonstrable venom-specific IgE
suggests that, despite the lack of cellular evidence,10 an additional
mechanism of action, such as mast cell apoptosis via reduced IgE
binding with subsequent reduction in mast cell burden, cannot
be discounted.11

We describe a case of omalizumab used to mitigate anaphy-
laxis during ultrarush honey bee VIT in a patient with MMAS.
This case is unique in that the target dose of 100 mg was safely
attained within 3 days, with maintenance doses continued safely
thereafter for more than 12 months to date, even after omali-
zumab therapy had been stopped.
CASE REPORT

A 52-year-old man presented to the outpatient department at
our institution with a history of a single episode of anaphylaxis
that occurred after a sting from a honey bee sustained while he
was driving. Within seconds, he became short of breath, flushed,
and experienced an acute deterioration of his vision, which
necessitated him to pull over to the side of the road, whereupon
he vomited and became unconscious. He was taken to the
emergency department by ambulance and found to be
profoundly hypotensive. All symptoms responded rapidly to
intramuscular adrenalin. He had had previous bee stings with no
adverse effect. His other medical history included hypertension,
well-controlled asthma, and hyperlipidemia, and he was an
ex-smoker. Investigations revealed an elevated total IgE level
(211 kU/L; reference range, <100 kU/L) and a positive honey
bee venomespecific IgE level (41.9 kU/L). He commenced
honey bee VIT by our standard protocol but he experienced
anaphylaxis within minutes after the first dose (0.01 mg), char-
acterized by generalized flushing and by a sudden and otherwise
unprovoked change in affect and behavior, with the patient
appearing agitated, shouting verbally abusive remarks at staff, and
attempting to get out of the bed, all of which resolved abruptly
with the administration of intramuscular adrenalin.

The patient was investigated further, and an elevated baseline
tryptase level (22 mg/L; reference range, <15 mg/L) was detected
on 2 occasions. Analysis of bone marrow aspirate and trephine
did not identify abnormal or increased mast cells but did con-
firm the presence of the KIT D816V mutation. A diagnosis of
MMAS with honey bee venom allergy was made, and he was
commenced on combination H1 and H2 oral antihistamines. In
preparation for another trial of VIT, he subsequently received 3
doses of omalizumab (300 mg, subcutaneously) 10 weeks,
6 weeks, and then 2 weeks before recommencing VIT. Due to
the patient living in a rural location, approximately 250 km from
our tertiary institution, and with road travel the only practical
option for the patient, we elected to administer VIT by using an
ultrarush protocol (Table I) in a high-dependency unit, whereas
the preliminary doses of omalizumab were given in the treatment
area of our unit. Resumption of VIT was complicated on day 1
by mild agitation, characterized by increased motor activity,
louder and more-rapid speech, and irritability, at a cumulative
dose of 21.01 mg (Table I). He was not flushed, there was no
evidence of breathing difficulty, and his blood pressure and peak
expiratory flow were consistent with baseline. He was treated
with further oral antihistamine, and the agitation resolved
quickly. Resumption of VIT the following day, with only minor
modifications to the schedule, was uncomplicated apart from
large local reactions at injection sites that settled with oral anti-
histamine and the application of ice packs. Day 3, again with
minor schedule modifications and large local reactions, otherwise
proceeded uneventfully. He tolerated subsequent maintenance
VIT at a dose of 100 mg at 1 week, 3 weeks, and monthly
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TABLE I. Ultrarush VIT protocol; the 2 right-hand columns list
amendments to the protocol made due to mild agitation on day 1

Protocol

Actual dose

received (mg)

Actual

cumulative

dose/d (mg)Day

Dose

no.

Dose

(mg)
Cumulative

dose/d (mg)

1 1 0.01 41.01 0.01 21.01

2 0.1 0.1
3 0.3 0.25

4 0.6 0.5
5 1 0.75

6 1 1
7 3 2

8 5 5
9 10 10 (mild

agitation)

10 20 —

2 — — 160 10 115

— — 20
11 35 35

12 50 50
13 75 —

3 — — 100 75 175
14 100 100
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thereafter. Monthly doses of omalizumab were continued during
the early maintenance period, given half an hour before VIT, for
a further 6 months, which totalled 9 doses of omalizumab. Since
then, he has tolerated a further 13 months of monthly mainte-
nance VIT without omalizumab and has been discharged to his
general practitioner with a recommendation that he receive life-
long maintenance honey bee VIT in his home town.

As far as we are aware, this is the first case report of omali-
zumab used during the administration of a specifically ultrarush
protocol for honey bee VIT in a patient with MMAS or masto-
cytosis. An ultrarush immunotherapy protocol may be especially
relevant in patients with proliferative mast cell disorders. Apart
from any geographic considerations, the expense and limited
availability of both off-label omalizumab, high-dependencyeunit
day-bed stay, and specialized nursing staff make an ultrarush
protocol a more viable option, but only if patient safety is not
compromised. Although the conclusions that can be drawn from
a single case, by necessity, are limited, this report illustrates the
potential safety and efficacy of an ultrarush VIT protocol in
patients with proliferative mast cell disorders when administered
in conjunction with omalizumab.
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