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ABSTRACT

Patients receiving omalizumab for moderate-to-severe allergic asthma were evaluated for the effect of omalizumab adminis-
tration on immediate hypersensitivity skin test reactions. The existence of a relationship between a positive skin test for mouse
antigen and risk for anaphylaxis in patients receiving omalizumab was also investigated. Seventeen patients were skin tested
serially to tree, grass, and weed pollens; molds; dust mites; cat and dog allergens; mouse antigen; and cockroaches. Skin tests
were performed before the initiation of omalizumab therapy and at each subsequent clinic visit (every 2–4 weeks). At the time
of each visit, skin tests were performed immediately before the subcutaneous administration of omalizumab and 20 minutes
afterward. A marked reduction in skin test reactivity was noted after the administration of omalizumab. Some of these
reductions became more pronounced 20 minutes after administration compared with testing done before administration. There
was one mild urticarial reaction 20 minutes after administration in a patient with a positive skin test to mouse antigen. The
skin test was positive at the time of this reaction. Omalizumab therapy was continued without further adverse events and the
skin test to mouse antigen became negative. In addition, seven other subjects with positive skin tests to mouse antigen have
received repeated doses of omalizumab without adverse events. Omalizumab administration results in significant reduction of
skin test reactivity to aeroallergens. Furthermore, a positive skin test to mouse antigen does not automatically preclude the use
of omalizumab for therapy of moderate-to-severe allergic asthma.

(Allergy Asthma Proc 28:320–323, 2007; doi: 10.2500/aap.2007.28.3005)
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Immunoglobulin E (IgE) is important in the patho-
genesis of asthma. Allergen exposure initiates IgE

synthesis and attachment to mast cells; subsequent
exposure causes IgE cross-linking on the surface of
mast cells and initiates the allergic cascade.1 The re-
combinant humanized monoclonal antibody omali-
zumab (Xolair, Genentech, Inc., South San Francisco,
CA) prevents inflammation at the first step by binding
and reducing serum-free IgE.2 Patients with asthma
often exhibit immediate skin test reactions to aeroaller-
gens,3–5 which are a measurement of specific mast
cell–bound IgE in the skin. Evidence also suggests a
direct correlation between free IgE levels and the de-
gree of skin test sensitivity to aeroallergens.3 Because

omalizumab has been shown to lower free IgE levels,
we investigated the effect of repeat, consecutive treat-
ments with omalizumab on allergen skin test sensitiv-
ity in patients with asthma.

SUBJECTS AND METHODS
Patients with moderate-to-severe asthma who received

omalizumab therapy for at least 1 month and had been
compliant with the manufacturer’s recommended dosing
schedule2 were eligible for inclusion. This study was
clinic based and informed consent was obtained from
each patient. All patients were counseled before testing to
remain off antihistamines during the study.

Patient charts were reviewed to identify patients
who had skin test positivity to specific aeroallergens
before initiation of omalizumab. Allergens tested were
grass, tree, weed, mold, dust mite, cat, dog, mouse, and
cockroach. Skin tests were performed by both epicuta-
neous and intracutaneous methods, because intrader-
mal or intracutaneous testing may pick up reactions to
irritants. Intracutaneous tests were used if initial epi-
cutaneous tests were negative. Epicutaneous tests
were performed using a DermaPIK (Greer Laborato-
ries, Lenoir, NC) with extracts obtained from Hollister-
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Stier Laboratories (Spokane, WA) at a concentration of
1:20 w/v. If epicutaneous tests were negative, intracu-
taneous tests using first a 1:1000 w/v concentration of
the allergen at a dose of 0.03 mL were administered. If
intradermal skin testing was negative, additional skin
testing was done with a 1:500 w/v concentration of the
same allergen. Solutions for intracutaneous skin tests
were obtained also from Hollister-Stier Laboratories.
All skin tests were performed on the volar aspect of the
forearms. Skin tests were graded in accordance with
Doan and Zeis methodology6,7 as follows:

0, No reaction or a reaction no different from negative
control (normal saline).

1�, Erythema �21 mm and larger than negative con-
trol.

2�, Erythema �21 mm.
3�, Erythema and wheal formation without pseudo-

pod formation.
4�, Erythema and wheal formation with pseudopod

formation.

In addition to saline as a negative control, histamine
phosphate (0.275 mg/mL for intracutaneous testing or
2.7 mg/mL for epicutaneous testing) and histamine
hydrochloride, 10 mg/mL, were used as positive con-
trols (data not shown).

Skin testing was performed when patients visited the
clinic to receive their regular omalizumab dose (every
2–4 weeks), using allergens to which patients had ini-
tially tested positive. If the tests were negative, intra-
dermal testing was performed at increasing concentra-
tions. Skin testing was performed at two time points
during each visit: (i) immediately before subcutaneous
administration of omalizumab and (ii) 20 minutes after
administration.

RESULTS
Table 1 presents patient demographics for the 17

enrolled patients. Skin test results for all aeroallergens

tested are presented in Fig. 1, A–D. There was a pro-
nounced decline in skin test reactivity for most patients
after several consecutive doses of omalizumab. For
many patients, this diminished skin test response was
more prominent immediately after the administration
of omalizumab compared with the response before
administration.

Two patients showed positive skin tests to mouse
antigen (epicutaneous only); both reactions were 2� in
nature. One of these patients experienced a mild urti-
carial reaction after the third dose of omalizumab,
which did not require therapy. Omalizumab therapy
was continued and no subsequent reactions have oc-
curred. Although the patient’s mouse skin test still was
positive at the time of the urticarial reaction, her skin
test to mouse antigen subsequently became negative.
The other subject, with a positive skin test to mouse
antigen at the time of initiation of omalizumab therapy,
experienced no reaction. This patient’s skin test to
mouse antigen became negative after three administra-
tions of omalizumab.

DISCUSSION
The decline in skin test reactivity to allergens ob-

served after repeated, consecutive administration of
omalizumab supports the findings of other studies.8–11

A reduction in IgE bound to mast cells in the skin is
most likely a consequence of the known mechanisms of
action of omalizumab: decreased concentrations of se-
rum-free IgE and the down-regulation of IgE receptors
on mast cells result in decreased binding of IgE mole-
cules to mast cells.12–14

Our results were consistent with those noted
previously and confirm that skin test reactivity is
markedly diminished by the administration of
omalizumab. In addition, we made two further obser-
vations during our investigation. First, skin test reac-
tivity is diminished 20 minutes after the administration
of omalizumab compared with reactivity determined
before administration. We do not have an explanation
for this phenomenon but presumably the administra-
tion itself acts as a “sump” to bind any remaining IgE
antigen combining sites without triggering mast cell
degranulation. Second, patients with preexisting sensi-
tivity to mouse antigen(s) might be expected to have
an allergic reaction to omalizumab, which is a hu-
manized monoclonal antibody. However, in our in-
vestigation, sensitivity to mouse epitope did not pre-
clude the use of omalizumab. There is a caveat in
making this statement, because in our series we only
found two patients with positive skin tests to mouse
antigen.15

These data were presented previously at the Ameri-
can College of Allergy, Asthma and Immunology
meeting and published as an abstract.16 It should be

Table 1 Patient demographics (n � 17)

Age 12–66 yr

Male patients n � 8
Race/ethnicity

White n � 10
Black n � 7

Cumulative dose 450–8625 mg
Length of therapy 4–46 wk
Number of injections 2–23
Total serum IgE 30–700� IU/mL

(n � 1; �700 IU/mL*)

*The manufacturer’s recommended upper limit for serum
IgE.
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noted, however, that since the publication of that ab-
stract, five other patients, who were not part of the
original study group but who showed positive skin
tests to mouse antigen during routine testing before
initiation of anti-IgE therapy, have received anti-IgE
without difficulty. These five cases strengthen the con-
clusion that demonstration of IgE anti-mouse is not
necessarily a contraindication to the administration of
omalizumab. These findings are also in keeping with
an observation by Price and Hamilton, who have re-
ported two anaphylactic reactions to omalizumab, not
caused by mouse antigen but rather polysorbate, an
excipient in the preparation.17,18
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and mold allergens; (C) skin test reactivity to dog and mouse allergens; (D) skin test reactivity to mite and weed allergens.
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