Volume 31, Number 1
January-February

Allergy &

Asthma
Proceedings n

Allergy and asthma
broceedings :

F the official
Journal of regional and

state allergy Societies
| UCsF Library

|
Received on: 03-04-10

REVIEW ARTICLES |

D Forensic approach to medical causation when allergic disease is in the differential diagnosis
Weiner

ORIGINAL ARTICLES

» Comparison of intranasal corticosteroid, leukotriene receptor antagonist and topical
antihistamine in reducing symptoms of PAR as assessed through the Rhinitis Severity Score
Sardana et al

SEA

6

D Effect of therapeutic doses of mometasone furoate on cortisol levels in children with mild
asthma Skoner et al

D Comparative effect of body mass index on response to asthma controller therapy
Sutherland et al

D Safety and clinical benefit of budesonide/formoterol pressurized MDI vs. budesonide alone in
children Berger et al

D Functionality of a budesonide/formoterol pressurized MDI with an integrated actuation
counter Shah et al

P Budesonide/formoterol pMDI: Once vs. twice daily dosing in patients with asthma Berger et al

D Poor disease control among insured users of high-dose combination therapy for asthma
Broder et al

D Adding montelukast to fluticasone propionate/salmeterol for control of asthma and SAR
Katial et al

D Effects of omalizumab in patients with food allergy. Rafi et al

D POPS: Small bowel intussusception: an unusual presentation of angioedema. Sharma et al

www.allergyandasthmaproceedings.com

The Official Journal of Regional, State, and Local Allergy, Asthma, and Immunology Societies (RSLAAIS)
and American Association of Certified Allergists (AACA)

PETITIONER EXHIBIT 1023
Page 1 of 10



B TABLE OF CONTENTS Vol. 31, No. 1
January-February 2010

¢ Review Articles

1 Forensic approach to medical causation when allergic disease is in the differential diagnosis
H. M. Weiner

5 A comparison of intranasal corticosteroid, leukotriene receptor antagonist, and topical antihistamine in
reducing symptoms of perennial allergic rhinitis as assessed through the Rhinitis Severity Score
N. Sardana, C. Santos, E. Lehman, and T. Craig

na

10 Effect of therapeutic doses of mometasone furoate on cortisol levels in children with mild asthma
D. P. Skoner, D. A. Gentile, and B. Angelini

20 Comparative effect of body mass index on response to asthma controller therapy
E. R. Sutherland, C. A. Camargo, Jr., W. W. Busse, E. O. Meltzer, H. G. Ortega, S. W. Yancey, A. H. Emmett,
and D. A. Stempel

26 The safety and clinical benefit of budesonide/formoterol pressurized metered-dose inhaler versus
budesonide alone in children
W. E. Berger, J. G. Leflein, D. E. Geller, B. Parasuraman, C. J. Miller, C. D. O’Brien, and L. O'Dowd

40 The functionality of a budesonide/formoterol pressurized metered-dose inhaler with an integrated

actuation counter
S. Shah, M. White, T. Uryniak, and C. D. O’Brien

49 Efficacy and safety of budesonide/formoterol pressurized metered-dose inhaler: Randomized controlled
trial comparing once- and twice-daily dosing in patients with asthma
W..E. Berger, E. R. Bleecker, L. O'Dowd, C. J. Miller, and W. Mezzanotte

60 Poor disease control among insured users of high-dose combination therapy for asthma
M. S. Broder, E. Y. Chang, T. Kamath, and S. Sapra

68 Adding montelukast to fluticasone propionate/salmeterol for control of asthma and seasonal allergic
rhinitis
R. K. Katial, J. J. Oppenheimer, N. K. Ostrom, G. S. Mosnaim, S. W. Yancey, K. R. Waitkus-Edwards,
B. A. Prillaman, and H. G. Ortega

76 Effects of omalizumab in patients with food allergy
A. Rafi, L. T. Do, R. Katz, L. E. Sheinkopf, C. W. Simons, and W. Klaustermeyer

Patient Oriented Problem Solving (POPS) Case Report

84 Small bowel intussusception: An unusual presentation of angioedema
K. Sharma, T. J. Craig, and T. B. Fausnight

Allergy and Asthma Proceedings has been selected for listing in
INDEX MEDICUS, MEDLINE, CURRENT CONTENTS, EXCERPTA MEDICA, and SIIC DATA BASE

Allergy & Asthma Proceedings posts select in-press articles online, in advance of their appearance in the print edition. These articles, referred to as “‘Fast
'I:rack" articles are available at the Allergy & Asthma Proceedings web site, www.allergyandasthmaproceedings.com by clicking on the “on line access”
link, which connects to the journal’s Ingenta Web site and the Fast Track link. Each print article will acknowledge the e-publication date (the date
When the article first appeared online). As soon as an article is published online, it is fully citable through use of its Digital Object Identifier (DOI).

PETITIONER EXHIBIT 1023
Page 2 of 10



Effects of omalizumab in patients with food allergy

Asif Rafi, M.D.,! LanAnh T. Do, M.D.,” Roger Katz, M.D.,* Lee E. Sheinkopf, M.D.,?
Caroline Watson Simons, M.D.,' and William Klaustermeyer, M.D."

ABSTRACT

Omalizumab is a novel therapy approved for treating patients with moderate to severe persistent allergic asthma with a seru.m
IQE ranging from 30 to 700 IU/mL. We examined the efficacy of omalizumab as a treatment for IgE-mediated food allergy. / n
Institutional Review Board-approved prospective pilot study was performed to assess the efficacy of omalizumab in 22 patients
with persistent asthma and concomitant IgE-mediated food allergy. All patients showed skin test positivity to foods and
experienced allergic food reactions based on history. Patients were interviewed on unintentional and/or unauthorized exposures
to sensitized foods. Thirteen female and nine male patients (range, 4—66 years old; mean, 38 years) were evaluated in a private
practice setting. Mean IgE level was 1120.74 IU/mL. Sensitized allergens included fish, shellfish, peanuts, tree nuts, egg,
soybean, and wheat. All 22 (100%) patients maintained significant improvement as shown by a decrease/lack of clinic.l
symptoms on reexposure to sensitized foods. Clinical improvement by the sixth dosage of omalizumab (150-300 mg q. 2- 4 |
weeks) was noted by history and physical examination. Eight patients noted a decrease in their food-induced atopic dermatitis,
13 patients noted a decrease in their food-induced asthma symptoms, 3 patients noted a decrease in their food-induced urticarin,
6 patients noted a decrease in their food-induced rhinosinusitis symptoms, and 9 patients showed efficacy for angioedema and/or
anaphylaxis. While treating asthma patients with omalizumab, patients subjectively observed a reduction in their concomitant

IgE-mediated food allergy symptoms.

(Allergy Asthma Proc 31:76-83, 2010; doi: 10.2500/aap.2010.31.3304) ‘

Key words: Anti-IgE, asthma, biologic therapeutic, food allergy, IgE, omalizumab, peanut, prospective, treatmer.t |

pproximately 3-4% of adults in the United States
have food allergies’ and the incidence is likely
increasing. Food allergies are the most common cause
of anaphylaxis and no pharmacologic treatments are
available to prevent a reaction. The emergency use of
epinephrine, antihistamines, and steroids are usually
successful in treating a systemic reaction that is already
underway. The only true treatment to prevent a reac-
tion is strict avoidance of the offending food with
careful monitoring of all consumed food. Reading food
labels can be confusing because many packaged goods
do not name the allergic food such as peanuts in the
ingredient list but report on their labeling, “may con-
tain peanuts/nuts,” or “processed in a facility that also
processes peanuts/nuts.” Peanut protein has been
found in up to 10% of packaged goods with this advi-
sory labeling.?
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Strict avoidance of allergic food is particularly diffi-
cult in children who often are too young to understand
food allergy and also unable to monitor their food
consumption. Children also have an increased preva-
lence of food allergies compared with adults. Children
often outgrow their food allergies including cow’s milk
and egg allergies; however, allergy to shellfish and
peanuts/tree nuts are usually not outgrown. Peanuts/
tree nuts are the allergens causing the majority of food-
induced fatal anaphylaxis in young adults.®> Accidenta.
food exposure to the offending allergen is common,
unpredictable, and, on rare occasion, can be fatal.

Omalizumab (Xolair; Genentech, South San Fran-
cisco, CA) is a recombinant humanized monoclonal
antibody to IgE. It is usually prescribed in the treat-
ment of adults and adolescents =12 years old with
moderate to severe persistent allergic asthma with el-
evated IgE, ranging from 30 to 700 IU/mL. Omali-
zumab prevents the type 1, immediate hypersensitiv-
ity, allergic reaction by binding IgE in the serum and
preventing its binding to the high-affinity FceRI. It has
been shown to be effective for asthma,* allergic rhini-
tis,” and, in case reports for chronic rhinosinusitis,®
chronic unrticaria,” angioedema,®® and atopic derma-
titis.'® Considering omalizumab’s efficacy in these IgE-
mediated diseases, it may have a therapeutic role in
IgE-mediated food allergies.

The objective of this study was to examine patients
being treated with omalizumab for asthma who also
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had concomitant food allergies. The patients’ allergic
reactions to sensitized foods were compared before
and after omalizumab treatment.

METHODS

Patients

Patients were selected if they were treated with oma-
lizumab for moderate to severe persistent asthma, had
a history of an allergic food reaction, were skin-prick
test (SPT) positive to foods, and had unintended con-
sumption of these sensitized foods while on omali-
zumab. Twenty-two patients who met these criteria
were included in the study from a total of 82 patients
treated with omalizumab for asthma (see Table 1).

Study Design

An Institutional Review Board-approved prospec-
tive study was performed. All patients in a private
allergy/clinical immunology practice clinic on omali-
zumab were reviewed when they came into the office
for their omalizumab injection. All patients received
therapy with omalizumab for at least a 1-year duration.
Of these patients, those who were SPT" to foods were
selected. These SPT™ patients were then reviewed for a
history of a reaction to their SPT™ foods. Those patients
who had a positive history of an allergic reaction to
their SPT" foods were selected. Finally, these patients
were further analyzed to determine if they had an
unintended food consumption or unauthorized delib-
erate food consumption while on omalizumab. Symp-
toms and severity of allergic reactions were recorded
before and after being on omalizumab. Assessment of
clinical changes and adverse effects were made at ev-
ery bimonthly or monthly patient visit. These assess-
ments included vital signs, full physical examination,
detailed history of foods consumed, and any possible
food allergy incidents.

Drug

Standard therapy with omalizumab was given based
on body weight in kilograms and pretreatment serum
IgE levels. Doses were 150 or 300 mg subcutaneously
given monthly or bimonthly. All patients remained in
the clinic 90 minutes after their omalizumab injections
to observe for systemic reactions. All patients were
dispensed an Epi-pen (Meridian Medical Technologies,
Inc., Columbia, MD) and were educated on its use.
Patients continued on their other prescribed allergy
and asthma medications including immunotherapy.

Skin-Prick Tests

Patients were given SPTs to multiple allergens in-
cluding cow’s milk, egg, codfish, wheat, soy, shrimp,
and peanut. In addition, other foods were selected
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based on history and tailored to each individual pa.
tient. SPTs were performed by skilled nursing person.
nel. Positive tests were counted as wheals of >3 mm in
diameter after 20 minutes. Tests were compared w'th
positive histamine controls and negative saline ccn-
trols. Commercial extracts used were manufactured hy
Hollister-Stier (Spokane, WA) and Greer Laboratories
(Lenoir, NC). No intradermal testing was performed.

RESULTS

In this private practice clinic, 82 patients were on
omalizumab. Of those 82 patients, 46 patients had a
positive SPT and a positive food-allergic history. Of
those 46 patients, 22 of them had unintended or una.-
thorized deliberate consumption of their allergic focd
while on omalizumab. These 22 patients were further
analyzed.

Thirteen were female patients and nine were male
patients. Age range was 14-66 years old with a mean
of 38 years. Mean IgE level was 1120.74 IU/mL. Sen-
sitized allergens included fish, shellfish, peanut, tree
nuts, egg, soybean, wheat, and multiple other food:.
All 22 (100%) patients maintained significant improve-
ment by history as shown by a decrease or absence of
clinical symptoms on accidental or intentional reexpo-
sure to sensitized foods. Clinical improvement by the
sixth dosage of omalizumab was noted (on average) by
history and physical examination (see Table 1).

The symptoms of the allergic food reactions werc
highly variable. They included 8 patients who noted »
decrease in their food-induced atopic dermatitis while
on omalizumab, 13 patients who noted a decrease in
their food-induced asthma symptoms while on omali-
zumab, 3 patients who noted a decrease in their food-
induced urticaria while on omalizumab; 8 patients who
noted a decrease in their food-induced rhinosinusitis
symptoms while on omalizumab, and, finally, 9 pa-
tients who demonstrated reduced systemic symptoms
such as angioedema associated with their food allergy
while on omalizumab.

DISCUSSION

All 22 patients in this study reported a decrease or
absence of their food allergies while receiving omali-
zumab. Two factors need to be considered. First, the
amount of food ingested in this study was not a con-
trolled amount as would be expected in a physician-
directed oral challenge. Therefore, it is difficult to
know how much of the food the patients consumed. If
the patient had consumed more of the allergic food,
perhaps a more severe allergic reaction would have
occurred. However, each patient consumed enough
food allergen to be aware of their consumption and
noticed an improvement when compared with their
usual reaction to a similar amount of food.
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The second factor to be considered is that this study
as not a blinded challenge. Therefore, the patients
1ay have assumed their food allergies would improve
hile on anti-IgE therapy. This placebo-type effect
yuld have accounted for the decrease in their specific

e main side effects of omalizumab are local injec-
site reactions, viral infections, upper respiratory
.~ tion, sinusitis, and headaches. Omalizumab may
; also associated with a slight increase in malignant
plasrns (0.5% of patients on omalizumab versus
of control patients."" Finally, omalizumab itself
‘ been associated with anaphylaxis that can occur up
' - 48 hours after injection and, recently, black box
7arnings have been placed on the medication. The
mount of time a patient is observed in the physician’s
ffice after omalizumab administration has been in-
reased to 2 hours to minimize this risk. Also, all
vatients are educated on the possibility of anaphylaxis,
the symptoms of anaphylaxis, and the treatment of
aphylaxis. All patients should be given an epineph-
e pen to carry with them on their omalizumab in-
ection days.'” These potentially adverse effects must
e considered when considering omalizumab for the
reatment of food allergies.

In consideration of omalizumab for food allergies
double-blind placebo-controlled studies are needed.
However, this will be difficult because of the safety
concerns of oral challenges and the risk of anaphylaxis
from omalizumab. There has been one published study
“of anti-IgE for the treatment of food allergies with oral
challenges. This study in 2003 was published in the
- New England Journal of Medicine and looked at TNX-901,
an anti-IgE medication that is no longer available."
" The study had 23 patients on placebo, 59 patients on
- varying doses of TNX-901. The study concluded that
the 450-mg dose of TNX-901 significantly increased the
. threshold of sensitivity to peanuts on oral food chal-
lenge from 178 mg (about one-half of a peanut) to 2627
mg (almost nine peanuts).

This study is similar in its findings to the data in our
series. Anti-IgE is shown in both of these studies to
increase a food-allergic patient’s threshold to their sen-
sitized food and therefore potentially prevent a severe
allergic reaction. A small change in tolerability from
one-half of a peanut to nine peanuts can make a sig-
nificant difference in decreasing systemic reactions.'’

Allergy and Asthma Proceedings

CONCLUSION

While treating asthma patients with omalizumab,
patients subjectively observed a reduction in their con-
comitant IgE-mediated food allergy symptoms. Oma-
lizumab appeared to decrease food sensitivity to vari-
ous food allergens including cow’s milk, egg, codfish,
wheat, soy, shrimp, peanut, and tree nuts. The ob-
served effect on food allergies is interesting and further
studies are needed. However, for patients who are at
significant risk of severe or fatal food anaphylaxis,
omalizumab may have a therapeutic role.
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