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AE
ANCOVA
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CBC
CPK
CIU
DLQI
e-diary
HCG
Ig E
LTRA
Mg
MID
MITT
PD
PE
PK
UAS
UAS7

Adverse Event
Analysis of covariance
Baseline observation carried forward
Complete blood cell count
Creatinine phosphokinase
Chronic idiopathic urticaria
Dermatology Life Quality Index
Electronic diary
Human chorionic gonadotropin
Immunoglobulin E
Leukotriene receptor antagonist
Milligram
Minimally important difference
Modified intention to treat
Pharmacodynamic
Physical exam
Pharmacokinetic
Urticaria activity score (itch and hives score assessed twice daily)
Sum of urticaria activity score over past 7 days
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1 Recommendations/Risk Benefit Assessment

1.1 Recommendation on Regulatory Action
The recommended regulatory action for this sBLA application for omalizumab 300 mg
and 150 mg SC every 4 weeks as add-on treatment for patients with idiopathic urticaria
(CIU) who remain symptomatic on antihistamine therapy is Approval.

1.2 Risk Benefit Assessment
The efficacy of omalizumab as add-on treatment to antihistamine therapy for CIU is
provided by two, placebo-controlled, efficacy trials evaluating three dosage strengths
(75 mg, 150 mg, and 300 mg) of omalizumab every 4 weeks. The two trials demonstrate
statistically significant improvement over placebo for both the 300 mg and 150 mg
doses of omalizumab for the primary endpoint of the change from baseline in weekly
itch. In addition, all of the secondary endpoints demonstrate statistically significant
improvement for the 300 mg dose group in both trials with the 150 mg dose
demonstrating significant improvements for the majority of secondary endpoints.
Review of the safety data do not reveal any disproportionate increases in safety signals
over what is currently labeled for asthma. A trend towards a dose dependent increase in
cytopenia SMQ is noted from the CIU program. However, the associated decreases
were generally small and not associated with any clinical sequelae. Overall, this finding
does not limit approvability of omalizumab as a treatment for CIU.
Of note, in contrast to the asthma dosing, the dosing recommendations for CIU do not
factor in baseline IgE levels or weight. This fixed dosing is supported by the phase 3
trial design which evaluated three dosage strengths irrespective of a patient’s baseline
weight or IgE level. In addition, no differential treatment effects or safety findings are
seen from the data when baseline IgE or weight is considered.

1.3 Recommendations for Postmarket Risk Evaluation and Mitigation
Strategies
There are no postmarket risk evaluation and mitigation strategies recommended for this
sBLA supplement to extend the indication to CIU in adults and adolescents ≥ 12 years
of age.
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3 Ethics and Good Clinical Practices

3.1 Submission Quality and Integrity
The sBLA submission is adequately indexed, organized and complete to allow for
review.
Omalizumab is an approved product and the product underwent DSI review prior to its
initial approval. For this efficacy supplement, each of the study centers enrolled only a
small number of subjects such that no single center would be likely to bias the overall
efficacy assessment. Therefore, an OSI audit is not recommended for this submission.

3.2 Compliance with Good Clinical Practices
A statement of compliance with Good Clinical Practices is located within the each of the
pivotal phase 3 trials submitted for this sBLA.

3.3 Financial Disclosures
The financial disclosure information included in this submission does not impact the
interpretation of the efficacy or safety data.
All of the investigators and sub investigators who enrolled patients in the three phase 3
trials (Q4881g, Q4882g, and Q4883g), completed financial disclosures forms. None of
the investigators had disclosures that required completion of an FDA form 3455.
Financial disclosures were obtained from 70% of the investigators in trial Q4577g, with
the sponsor attesting that it acted with due diligence to obtain the missing information.
None of investigators for whom financial disclosures were obtained had disclosures
requiring completion of an FDA form 3455. Complete financial disclosure information
was not obtained for all of the subinvestigators in trial DE05.
The failed reporting from these investigators from these supplemental trials is unlikely to
impact the overall interpretation of the trial results. For trial Q4577g, no study site
enrolled more than 8% of subjects and importantly the trial only provides preliminary
dose selection data with the pivotal dose ranging data obtained from the phase 3
program. Trial DE05 provides no efficacy support for this sBLA application and only
supplemental safety information.
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4 Significant Efficacy/Safety Issues Related to Other Review
Disciplines

4.1 Chemistry Manufacturing and Controls
The active ingredient in Xolair is omalizumab. Omalizumab is a recombinant DNAderived humanized IgG1κ monoclonal antibody that selectively binds to human
immunoglobulin IgE. The antibody has a molecular weight of approximately 149
kiloDaltons. Omalizumab is produced by a Chinese hamster ovary cell suspension
culture in a nutrient medium containing the antibiotic gentamicin. Gentamicin is not
detectable in the final product.
Omalizumab is a sterile, white, preservative free, lyophilized powder contained in a
single use vial that is reconstituted with Sterile Water for Injection (SWFI), USP, and
administered as a subcutaneous (SC) injection. Each 202.5 mg vial of omalizumab also
contains L-histidine (1.8 mg), L-histidine hydrochloride monohydrate (2.8 mg),
polysorbate 20 (0.5 mg) and sucrose (145.5 mg) and is designed to deliver 150 mg of
omalizumab in 1.2 mL after reconstitution with 1.4 mL SWFI, USP.

4.3 Preclinical Pharmacology/Toxicology
Details of the available nonclinical pharmacology/toxicology data for omalizumab can be
found in the current product label.
In summary, no evidence of mutagenic activity was observed in an Ames test and no
effects on fertility and reproductive performance in male and female cynomolgus
monkeys has been seen. Reproductive toxicity studies in Cynomolgus monkeys have
revealed no evidence of maternal toxicity, embryotoxicity, or teratogenicity. Neonatal
plasma levels of omalizumab after in-utero exposure and 28 days nursing were between
11% and 94% if maternal plasma levels. Milk levels were 1.5% of maternal blood
concentrations.
4.4.1

Mechanism of Action

Omalizumab inhibits binding of IgE to the high-affinity IgE receptor (FcεRI) on the
surface of mast cells and basophils which limits the degree of mediator release. In
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addition, treatment with omalizumab reduces the number of FcεRI receptors on
basophils in atopic patients.
The mechanism of action in CIU remains unknown. The sponsor hypothesizes that by
lowering free IgE levels in the blood and subsequently in the skin, omalizumab leads to
a downregulation of surface IgE receptors, thereby decreasing downstream signaling
via the FcεRI pathways and suppressing cell activation and inflammatory responses.
However, as discussed in Section 6.1.4, the time curves outlining omalizumab’s
treatment effect response consistently demonstrate a return of symptoms in patients
approximately 4 weeks after the drug is stopped. While the data are limited, the
pharmacodynamic impact of omalizumab on skin mast cell receptors has been shown to
last longer than the four week symptom free period that is seen after omalizumab is
stopped in this clinical development program1. This suggests that downregulation of IgE
receptors is unlikely to be the sole explanation for omalizumab’s effect.
4.4.2

Pharmacodynamics

IgE
Similar to what has been observed in asthma, administration of omalizumab in CIU lead
to a dose-dependent decrease in serum free IgE and increase in serum total IgE levels
with maximum suppression observed 3 days following the first subcutaneous dose.
After repeat dosing once every 4 weeks, predose serum free IgE levels remained stable
between 12 and 24 weeks of treatment. Total IgE levels increased after the first
omalizumab dose due to formation of omalizumab:IgE complexes, which are known to
have a slower elimination rate than free IgE. After discontinuation, free IgE levels
increased and total IgE levels decreased back towards pre-treatment levels over the 16week follow-up period. Per the current product label, it has been observed in asthma
that total IgE levels do not return to pre-treatment levels for up to one year after
discontinuation of omalizumab. The clinical relevance of IgE as a pharmacodynamic
measure in CIU remains uncertain.
Additional details on the pharmacodynamic data, including a discussion of the exposure
response relationship accounting for baseline IgE levels and weight, are found in the
clinical pharmacology review by Dr. Arun Agrawal. Additional discussion of the efficacy
and safety subgroup analyses for baseline IgE and weight are found in Section 6.1.7
and 7.5.4 of this review respectively.
Dose Selection

1

Beck et al; “Omalizumab-induced reductions in mast cell FcεR1 expression and function” JACI (2004)
114(3):527-530.
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Time to minimally important difference (MID) in weekly itch score by Week 12
with an MID defined by the sponsor as: a change from baseline ≥ 5 in itch score
Proportion of patients with UAS7 ≤ 6 at Week 12
Proportion of weekly itch score MID responders at Week 12
Change from baseline in Dermatology Life Quality Index (DLQI) at Week 12
Proportion of angioedema-free days from Week 4 to Week 12
Proportion of complete responders defined as UAS7 = 0 at Week 12

Study Design
Q4881g was a phase 3, multicenter, randomized, double-blind, placebo-controlled,
parallel-group trial to evaluate the efficacy and safety of subcutaneous omalizumab (75
mg, 150 mg, 300mg) every four weeks as an add-on therapy for the treatment of CIU in
patients age 12-75 with symptoms refractory to standard doses of antihistamines.
The trial was comprised of 3 distinct study periods which are outlined below:


14 day screening period: all patients were required to have an in-clinic
assessment of UAS ≥ 4 despite H1 antihistamine therapy based on the patient’s
condition over the previous 12 hours. In addition, all patients must have used
approved doses of H1 antihistamines for at least 3 of the consecutive days
immediately prior to Day -14 to be eligible for enrollment.



24 week double blind treatment period: all patients remained on their
predetermined H1 antihistamine treatment. Additional diphenhydramine (25 mg
with a maximum of 3 doses/24 hours) was provided for breakthrough symptoms



16 week follow-up period: there was no administration of study drug
administration; however additional efficacy and safety assessments were
collected.

Figure 1: Study Schematic: Q4881g

Source: Figure 1 Q4881g study protocol
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All study treatments were administered at the investigational sites and patients were
monitored for anaphylaxis after each administration.
Patient population:
Key Inclusion Criteria:
 12-75 years old male or female using an acceptable form of contraception
 Diagnosis of CIU refractory to H1 antihistamine at time of randomization:
o CIU diagnosis ≥ 6 months
o Itch/hives > 8 consecutive weeks at any time prior to enrollment despite
current use of approved doses of H1 antihistamines ≥ 3 consecutive days
during this time period. Approved doses of H1 antihistamines include:
 cetirizine 5 or 10 mg per day
 levocetirizine dihydrochloride 2.5 or 5 mg per day
 fexofenadine 60 mg twice a day or 180 mg per day
 loratadine 10 mg per day
 desloratadine 5 mg per day
 UAS7 score ≥ 16 & itch component ≥ 8 during the 7 days prior to randomization
 In-clinic UAS ≥ 4 on at least one screening visit
 Use of approved dose of antihistamines for CIU at least 3 consecutive days
immediately prior and current use on the day of the screening visit
 Willing to complete daily symptom eDiary and no missing entries 7 days prior to
randomization
Key Exclusion Criteria
 Clearly defined cause of urticaria, a disease which may cause urticaria or any
pruritic skin disease
 Previous treatment with omalizumab within a year or IVIG or plasmapheresis
within 30 days
 daily or every other day systemic/topical corticosteroids, hydroxychloroquine,
methotrexate, cyclosporine, or cyclophosphamide use for at least 5 consecutive
days within 30 days of Day - 14
 Daily/every other day doxepin use for 5 consecutive days within 14 days of Day 14
 Any H2 antihistamine, LTRA within 7 days (unless used for another disease)
 Any H1 antihistamines greater than approved doses within three days
 Weight < 20 kg (44lbs)
 History of anaphylaxis, malignancy (exception: non melanoma skin cancer that
has been removed), evidence of parasitic infection, or clinically significant
medical condition (per investigator) that would interfere with safety or
interpretation of results
 Current drug or alcohol abuse
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Treatment Arms:
Patients were randomized 1:1:1:1 into one of the four treatment arms:
 75 mg omalizumab subcutaneous every 4 weeks
 150 mg omalizumab subcutaneous every 4 weeks
 300 mg omalizumab subcutaneous every 4 weeks
 Placebo subcutaneous every 4 weeks (same formulation minus omalizumab)
Each patient received 2 injections in the deltoid region at every treatment. All study drug
was administered at the investigator site by clinic personnel. Patients remained on their
pretreatment H1 antihistamine therapy, with diphenhydramine (25 mg up to three doses
in one day) provided for breakthrough symptoms.
Assessments
Key Efficacy Assessments:
 Weekly itch scores: twice daily
 UAS: twice daily
 Hive count and largest hive recorded twice daily.
 CuQ2-OL EQ-5D: baseline, Week 4, 12, 24, 40 and termination visit
 MOS Sleep Scale: baseline, Week 12, 40 and termination visit
PK/PD Assessments
o Omalizumab trough: baseline, Week 12, 24, 40 and termination visit
o Serum free-IgE and total IgE: baseline, week 12, 24, 40 and termination
visit
Safety Assessments
 Vital signs, PEs and clinical labs including CBC with diff, basic metabolic panel,
LFTs, calcium, magnesium, phosphorous, CPK, uric acid, urinalysis and urine
HCG. Labs and vital signs were assessed every study visit
Immunogenicity Assessments:
 Anti-therapeutic antibodies: baseline, week 40 and termination visit
Statistical Analysis:
Detailed description of the sponsor’s statistical analysis plan is found in the statistical
review by Dr. Ruthanna Davi.
In summary, the sponsor’s sample size of 300 patients, accounting for 15% drop out,
was powered at 98% to detect a difference in treatment effect with an alpha of 0.05 of 9
and 3.5 for the mean change from baseline for the omalizumab and placebo groups
respectively.
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The primary efficacy endpoint was analyzed using the ANCOVA model controlling for
baseline weekly itch score and baseline weight for a modified intention to treat
population (mITT). The mITT population was defined as all patients randomized who
receive at least one dose of study drug. Missing week 12 itch scores were imputed by
carrying forward the patient’s baseline scores (BOCF). When calculating missing data,
if either an am or pm UAS score was missing, the non-missing score was used for that
day. If a subject had at least 4 non-missing daily UAS scores within 7 days the weekly
score was calculated as the average of the available daily score multiplied by 7. If there
were less than 4 daily scores reported than the UAS7 score was reported as missing for
that week.
Secondary endpoints were analyzed in a variety of ways dependent on the
measurement taken. Change from baseline in UAS7, hive score, weekly largest hive
score, healthy related quality of life assessments, and the number of angioedema-free
days were analyzed using ANCOVA. Time to weekly itch was analyzed using Cox
proportional hazards model, proportion of patient with UAS7 ≤ 6 and proportion weekly
itch score using MID responders using Cochran-Mantel-Haenszel test. A hierarchal
testing procedure was used to account for the multiple comparisons to maintain a type 1
error of 0.05 (two sided).
Q4882g
Administrative Information:
 Study Title: A Phase III, multicenter, randomized, double-blind, dose-ranging,
placebo-controlled study to evaluate the efficacy, response duration and safety of
xolair in patients with chronic idiopathic urticaria who remain symptomatic despite
antihistamine treatment (H1)
 Study Dates: March 10, 2011 to June 27, 2012
 Study Sites: 55 centers in 8 countries: United States (34 centers), Germany (5),
Poland (5), Spain (1), Turkey (4), Denmark (2), Italy (2), and France (2).
 Study Report Date: June 2013
Protocol Summary:
The original proposed protocol design for trial Q4882g was a partial cross over design.
However, per the Division’s advice during the phase 3 protocol review, this design was
altered to match the design of Q4881g but included a shorter double blind treatment
phase (12 week as opposed to 24 week). Otherwise, the trial included the same 16
week extended follow-up period off study drug, used the same inclusion/exclusion
criteria, evaluated the same three doses and evaluated the same primary endpoint.
Trial Q4882g also evaluated the same secondary endpoints with the exception of a final
endpoint of proportion of complete responders (defined as UAS7 = 0) at week 12. This
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latter analysis was performed post hoc for the sBLA submission at the Division’s
request.
Q4883g
Administrative Information:
 Study Title: A Phase III, Multicenter, Randomized, Double-Blind, PlaceboControlled Safety Study of Xolair (Omalizumab) in Patients with Chronic
Idiopathic Urticaria (CIU) Who Remain Symptomatic Despite Treatment With H1
Antihistamines, H2 Blockers, and/or Leukotriene Receptor Antagonists
 Study Dates: February 21, 2011 to November 22, 2012
 Study Sites: 65 centers in 7 countries: United States (39 centers), Germany (9),
Australia (5), Great Britain (4), Poland (3), New Zealand (3), and Singapore (2)
 Study Report Date: June 2013
Protocol Summary:
Trial Q4883g was primarily designed to provide supplemental 24-week safety data for
the highest evaluated dose of omalizumab (300 mg) in the CIU program. However, trial
Q4883g is of adequately design and was appropriately controlled (placebo-controlled) to
provide supplemental efficacy data as well. The trial was a randomized, double-blind,
placebo-controlled, parallel-group, trial with a 24-week double blind treatment period
followed by a 16 week follow-up period off study drug. While efficacy was not the
primary objective, the same efficacy parameters as the pivotal efficacy trials were
assessed as secondary endpoints in Trial Q4883g. Beyond the differences in the
primary objective for the trial (safety versus efficacy), the patient population and
treatment arms differed from the pivotal efficacy trials. Trial Q4883g evaluated patients
with more severe disease as defined by their baseline therapy requirement. Patients
were required to be symptomatic despite treatment with H1 antihistamines (up to 4x
approved doses, as opposed to standard antihistamine doses in the pivotal trials) or
required additional treatment with either an H2 blocker therapy or LTRA. In addition,
only the highest omalizumab dose (300 mg) was evaluated in this trial.

6 Review of Efficacy
Efficacy Summary
The clinical development program and the individual trial designs are adequate to
assess the efficacy of omalizumab as a treatment for CIU in patients who remain
symptomatic on antihistamine therapy.
Replicate, statistically significant, dose dependent treatment differences are seen for the
primary endpoint, the change from baseline in itch severity, for the 300 mg and 150 mg
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treatment arms in both pivotal phase 3 efficacy trials. In addition, all of the secondary
endpoints in both efficacy trials demonstrate a statistically significant difference from
placebo for the omalizumab 300 mg dose group, while the majority of secondary
endpoints demonstrate a significant effect for the 150 mg dose group. The data for the
complete responder endpoint is particularly compelling and provides a more
straightforward assessment of the clinical relevance of omalizumab’s treatment effect. A
total of 36%-44% of patients on standard antihistamine therapy achieve full symptom
resolution with the 300 mg dose and 15%-20% achieve resolution with the 150 mg dose
compared to 5-8% in the placebo arm.
Overall, the efficacy data support labeling both the 300 mg and 150 mg doses of
omalizumab for the treatment of CIU.

6.1 Indication
Section 6.1 discusses the efficacy data submitted by the sponsor in support of the
treatment of CIU in patients who remain symptomatic on standard doses of
antihistamine therapy. No additional indications are sought in this sBLA application.
Overall the development program supports the indication statement as written.
Omalizumab was evaluated as add-on therapy in this development program as all
patients enrolled in the phase 3 trials were on background antihistamine therapy. In
addition, the risk benefit of omalizumab supports limiting use to patients who are not
adequately controlled by antihistamines which has a more benign safety profile.
6.1.1

Methods

This efficacy review presents data from two pivotal efficacy trials: Q4881g and Q4882g
with supplemental efficacy information obtained from the safety trial Q4883g. While
efficacy was not the primary objective of trial Q4883g, the trial was appropriately
controlled, assessed the same efficacy parameters and was adequately designed to
provide additional efficacy data.
6.1.2

Demographics

Overall the baseline demographics are balanced across treatment arms in the phase 3
program and the baseline disease characteristics identify a population of patients who
are likely to receive omalizumab clinically.
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Figure 2: Mean change from baseline in weekly itch severity score by study week: Study Q4881g,
mITT population, BOCF method

Source: Module 2.7.3 SCE Figure 1 from sBLA submission dated July 25, 2013; eCTD #0348

6.1.5

Analysis of Secondary Endpoints(s)

The sponsor evaluated multiple secondary efficacy endpoints in each of the pivotal
efficacy trials and employed a hierarchical testing procedure to account for multiplicity.
Overall, the secondary endpoint data provide further efficacy support for the treatment
benefit provided by omalizumab in CIU.
The secondary endpoints evaluated in the pivotal efficacy trials are listed below and the
results summarized in Table 10. They are presented in the order of statistical hierarchal
testing.










Change from baseline in UAS7 at Week 12
Change from baseline in weekly number of hives at week 12
Time to MID in weekly itch severity score by week 12
Proportion of patients with UAS7 ≤ 6 at week 12
Proportion of weekly itch severity score MID responders at week 12
Change from baseline in weekly size of largest hive score at week 12
Change from baseline DLQI at week 12
Proportion of angioedema free days from week 4 to week 12
Week 12 proportion of complete responders (UAS7 = 0)
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As described in Section 5, the first secondary endpoint, the UAS7, is a composite score
comprised of the primary endpoint, the change from baseline in weekly itch score and
the second secondary endpoint, the change from baseline in weekly number of hives.
The weekly number hives is a clinically relevant score, however the analysis of these is
complicated by the subjective nature and limited by the difficulty in obtaining an
accurate hive count. The sponsor’s time to onset is based on the minimally important
difference (MID) it has designated; however it should be noted that there is no validated
or widely accepted MID for the UAS score. The proportion of angioedema free days is
also an important component of CIU; however the majority of patients with CIU do not
suffer from angioedema, limiting the applicability of this endpoint to all patients. While
ultimately still a subjective assessment, as noted earlier, the complete responder
endpoint, is a clinically compelling and straightforward assessment of omalizumab’s
treatment effect as it indicates the percentage of patient with complete symptom
resolution.
The first 8 secondary endpoints were pre-specified in trial Q4881g and Q4882g. The
complete responder endpoint (defined as an UAS7 score = 0 at Week 12) was
prespecified for Q4881g. While the complete responder endpoint was not prespecified
for Q4882g, given the importance of this endpoint, the Division requested that this score
be post-hoc analysis be performed for trial Q4882g and presented in the sponsor’s
sBLA application as well.
All of the secondary endpoints from both efficacy trials demonstrate a statistically
significant difference from placebo for the omalizumab 300 mg dose group. In addition,
a statistically significant difference from placebo for the 150 mg dose group is
demonstrated for the majority of the secondary endpoints as well. In study Q4881g, the
first six of nine endpoints demonstrate a significant difference and the first seven of
eight reach significance in trial Q4882g. The 75 mg omalizumab dose consistently
demonstrates a smaller treatment effect and fails to demonstrate a statistically
significant difference from placebo for the many of the secondary endpoints in the two
pivotal studies.
As noted earlier, the complete responder endpoint provides a particularly meaningful
assessment of omalizumab’s treatment effect. In both trials, a substantial percentage of
patients demonstrate complete resolution of their symptoms in the 300 mg dose group
(36%-44%) compared to placebo (5%-8%). Patients in trial Q4883g demonstrate a
similar proportion of complete responders (omalizumab 34%; placebo 5%) for the 300
mg dose despite the requirement for and use of more extensive background therapy
(Table 11). A total of 15%-22% of patients exhibited improvement with the 150 mg dose
group. While a smaller percentage of patients demonstrate complete symptoms
resolution with the 150 mg dose, the 15%-22% complete responder rate is still larger
than the placebo comparator arms and not an insubstantial number, particularly given
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Change from baseline in overall DLQI at Week 12
(b) (4)
Mean (SD)
−6.56 (4.56)
−7.70 (7.51)
−8.88 (3.68)
LS mean Δ from placebo
3.29
1.29
Proportion of angioedema free days from Week 4 to Week 12
(b) (4)
Mean (SD)
96.3% (5.9%)
96.4% (9.3%)
91.1% (16.5%)
Proportion of Complete Responders (UAS7 = 0) at Week
12
(b) (4)
Mean (SD)
3 (27.3%)
2 (20.0%)
2 (22.2%)
Source: Tables 1, 63, 64,65, 66, 69, 70 from Response to Information Request dated December 9, 2013; eCTD # 0366
1 presented per hierarchical testing

6.1.8

Analysis of Clinical Information Relevant to Dosing Recommendations

Similar to the preliminary dose ranging information seen in Q4577g and as discussed in
Sections 6.1.4 and 6.1.5 above, the pivotal efficacy trials demonstrate a consistent dose
dependent treatment effect for the evaluated endpoints. The clearest example of the clinical
benefit provided by omalizumab can be seen through review of the complete response data.
These data are particularly meaningful as they represent complete symptom remission in a
patient population including patients refractory to standard antihistamine doses (Trials Q4881g
and Q4882g) as well those receiving extensive therapy (Trials Q4883g). For the 300 mg dose
groups, 36% to 44% of patients demonstrate a complete treatment response to omalizumab
compared to 5 to 9% of placebo patients in all three phase 3 trials. A total of 15% to 22% of
patients demonstrate a complete treatment response for the 150 mg dose group.

6.1.9

Discussion of Persistence of Efficacy and/or Tolerance Effects

Review of the time curves for the efficacy data reveals no loss of efficacy over the
treatment periods. Figure 2 provides a representative time curve for the primary efficacy
data.

7 Review of Safety
Safety Summary
The size and duration of the safety database for this supplemental BLA are sufficient for
review. A total of 733 patients received omalizumab in three phase 3 trials, with 427
receiving omalizumab for 6 months.
The safety profile for omalizumab is well established and described in the current
prescription label. Of note, a 5-year observational safety study and a meta-analysis of
completed clinical asthma studies are currently under review by the Division to further
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evaluate the malignancy risk as well as the potential for an increased risk of
thromboembolic events. This latter risk is not currently a labeled event.
Overall, the safety data are favorable for approval for both the 150 mg and 300 mg
doses. A dose dependent increase in injection site reactions and cytopenias are seen
from a review of the data. Thrombocyopenia is already a labeled event and drops in
neutrophil counts were modest without any clinical sequelae. As such, neither finding
limits the approvability of omalizumab as a treatment for CIU. In addition, while the
product is associated with a number of Warnings and Precautions including a boxed
warning for anaphylaxis, a disproportionate increase in risk for the CIU population is not
seen from the data. Overall, the risk benefit profile for omalizumab is still favorable for
approval of use in patients who remain symptomatic on antihistamine therapy.

7.1 Methods

7.1.1

Studies/Clinical Trials Used to Evaluate Safety

The CIU safety database is primarily comprised of data from three Phase 3 trials:
Q4881g, Q4882g, and Q4883g (Table 4). Supplemental safety data are provided from
the single-dose phase 2 trial (Q4577g) as well as from trial DE05 which evaluated the
efficacy and safety of omalizumab in chronic urticaria patients with thyroperoxidase
specific IgE.
Updated safety information from two ongoing trials (CIGE25E2201 and CIGE25EDE16)
was provided in the 4-month safety update with a cut-off date of March 31, 2013, on
October 21, 2013. As both of these trials were ongoing at the time of the database lock,
the safety data remains blinded, limiting the interpretability of the findings. Overall, no
major increase in risk is identified from this unblinded data. A detailed presentation of
these data is presented in Section 7.7.
7.1.2

Categorization of Adverse Events

Typical definitions for Adverse Events (AE)4, AE severity5, and the regulatory definition
for serious adverse events (SAE)6 were used in this development program. All adverse
4

AE: as any unfavorable and unintended sign, symptom or disease temporally associated with the use of
the investigational product or protocol-imposed intervention, regardless of attribution
5
Mild: symptoms causing no or minimal interference with usual social or functional activities, moderate:
symptoms causing greater than minimal interference with usual social and functional activities, severe:
symptoms causing inability to perform usual social land functional activities.
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Review of the SAE data during the follow-up period is not indicative of any new safety
concerns7. The most common SAE during the follow-up period classified by SOC is the
skin and subcutaneous tissue disorders SOC with a total of 7 events occurring across
all treatment groups (< 1%). Individual PTs include angioedema, urticaria, and idiopathic
urticaria. Again, this is not unexpected given the underlying disease condition. The
potential for a rebound effect or worsening severity after removal of therapy evidenced
through the safety data is discussed in Section 7.6.4.
No on-treatment SAEs in omalizumab treated patients occurred in the shorter studies
supplying supplemental safety data (Q4577g and DE05).

7.3.3

Dropouts and/or Discontinuations

No new safety concerns are seen from a review of the data for study or drug
discontinuations due to adverse events.
The overall rates of adverse events leading to trial withdrawal are low (11 patients) with
no imbalance seen between placebo and omalizumab treatment arms (placebo: 2%
omalizumab: 0 - 2%). Urticaria and angioedema are the most common reasons for trial
withdrawal, but no imbalance is seen between the placebo and active treatment arms
(1% across all treatment arms).
A total of 42 patients had an AE leading to treatment withdrawal (as opposed to trial
withdrawal). The highest incidence is seen in the placebo group (5%) compared to 3%
in each of the omalizumab treatment groups. Again, the most common PTs for drug
discontinuation are urticaria- and angioedema-related with no imbalance seen between
placebo (3%) and active treatment (2% to 3%).
The overall trial disposition data are reviewed in Section 6.1.3 (Table 8).
7.3.4

Significant Adverse Events

Adverse events classified as severe are discussed in this section of the review. Adverse
events leading to treatment discontinuation or trial withdrawal are discussed in Section
7.3.3. Clinically significant severe adverse events related to the AESI are discussed in
each relevant subsection of Section 7.3.5.

7

Appendix 4 Table 42.1 from sBLA amendment dated December 10, 2013, eCTD #0367
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scientists. Any potential cases identified by the sponsor were sent to an independent
anaphylaxis review committee (ARC) for adjudication. The committee was composed of
three allergists who independently reviewed each case. The committee used the
NIAID/FAAN anaphylaxis criteria9 to evaluate potential cases. These criteria are
similarly used by DPARP when evaluating potential cases of anaphylaxis. A case was
adjudicated as anaphylaxis based the majority opinion (2 out of 3). Drug relatedness
was subsequently determined for any case adjudicated. In instances where committee
members were unable to determine causality, the committee discussed the case and
subsequently re-voted.
A total of 5 cases were flagged by the Sponsor for review by the ARC from the phase 3
trials. A subsequent case was identified from trial DE05 just prior to submission of the
sBLA. This case was not sent for adjudication as the sponsor felt it did not meet
anaphylaxis criteria. Details of the 6 cases are provided below.
 Case 1 (patient 13601; 300 mg omalizumab; Q4881g): Patient experienced an
acute rash and drop in blood pressure 30 minutes after a dose of dipyrone and
142 days after the last dose of omalizumab during the study’s follow-up period.
Adjudication Result: The event was adjudicated as anaphylaxis by the ARC, but
as related to dipyrone exposure and not omalizumab.
 Case 2 (patient 23901; omalizumab 75 mg; Q4882g): The patient had moderate
edema of left eye and mouth on Day 31 which resolved without treatment on
Day 35. The first dose of omalizumab was given on Day 30.
Adjudication Result: The ARC adjudicated this event as not anaphylaxis.
 Case 3 (patient 25301; 75 mg omalizumab, Q4882g). The patient had
angioedema of lips and eyes and severe urticaria on Day 1 followed by severe
pruritus on Day 2, and severe angioedema of the lips on Day 3 which lead to an
ER visit. The event resolved with prednisone treatment. There was no
recurrence with subsequent doses of omalizumab.
Adjudication Result: This case was adjudicated as not anaphylaxis by the ARC.
 Case 4 (patient 10807; 150 mg omalizumab; Q4881g). The patient had mild
abdominal pain and mild lip angioedema on Day 31 and severe hives on Day 32.
Omalizumab exposure occurred on Day 30. On Day 36, patient was treated with
9

Sampson et al. “Second Symposium on the definition and management of anaphylaxis: Summary report
– Second National Institute of Allergy and Infectious Disease/Food Allergy and Anaphylaxis Network
Symposium” JACI (2006) 117:391-7.
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methylprednisolone for CIU and developed joint swelling, pain in extremity and
arthralgia. The patient permanently discontinued study treatment.
Adjudication Result: The event was adjudicated as not anaphylaxis by the ARC.
 Case 5 (patient 12601; 75 mg omalizumab; Q4881g). The patient developed
abdominal cramps, sweating, diarrhea, acute hives, rash on face and arms,
itching, swollen face and difficulty swallowing leading to an ER visit (1 am) 15
hours after the last dose of omalizumab (10 am on preceding day). In the ER the
patient was diagnosed with severe acute exacerbation of urticaria without
respiratory symptoms, with normal blood pressure and without angioedema,
abdominal pain or difficulty swallowing. The event resolved with treatment of
epinephrine, methylprednisone, and prednisone.
This case was initially adjudicated as anaphylaxis with two of the three members
adjudicating the case as anaphylaxis and one member adjudicating the case as
not related to study drug. Of those adjudicating the case as anaphylaxis, there
was lack of agreement on drug relatedness, with one member assessing the
event as related to study drug and the unable to determine if the event was
related to study drug. Per the adjudication process, the members discussed the
case. After discussion, the ARC concluded that the event was anaphylaxis
related to study drug. In response to the committee’s assessment, additional
information was incorporated into the case narrative by the sponsor (timing of
omalizumab administration provided). The ARC committee subsequently readjudicated the case, with two of the three members adjudicating the case as
anaphylaxis with an inability to determine drug relatedness. Upon further
discussion the final assessment was changed from anaphylaxis related to study
drug to unrelated to study drug.
Adjudication Result: Initial: anaphylaxis related to study drug; Final: anaphylaxis
not related to study drug
 Case 6 (omalizumab; Trial DE05). The patient experienced an allergic reaction
approximately 2 hours after omalizumab dosing. The reaction was characterized
by worsening hives and feeling cold and elevated blood pressure and pulse. The
patient self-administered a dose of clemastine (antihistamine) and the symptoms
resolved. The patient remained in the study and received 5 subsequent doses of
omalizumab with no untoward effects. The sponsor determined that this case
was not anaphylaxis and the case was not sent for further review by the ARC.
Adjudication Result: Case not sent for adjudication
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Identifying cases of anaphylaxis is difficult under normal circumstances, and for this
program, the difficulty is increased by the underlying urticarial disease condition.
Acknowledging these difficulties, this reviewer would maintain the initial adjudication of
case 5 as anaphylaxis related to study drug. Anaphylactic reactions may occur hours
after drug exposure; thus, the additional information provided by the sponsor should not
have altered the initial adjudication of the event in this reviewer’s opinion.
While case 4 is less certain than case 5, this case also has the potential to represent a
case of anaphylaxis. The NIAID/FAAN criteria include a provision for skin symptoms
with persistent abdominal pain. Unfortunately, the case lacks specific detail regarding
the persistence of the abdominal pain. The conservative approach would be to
adjudicate this latter case as anaphylaxis, although this reviewer acknowledges that this
case is much less likely to be an event of anaphylaxis given the underlying disease
condition and lack of detailed information regarding the persistence of the GI symptoms.
Case 6 was not adjudicated by the ARC. This reviewer concurs with the Applicant that
that the circumstances of the case are not consistent with anaphylaxis.
Thus, for the CIU trial database, the ARC adjudication results provides for an
anaphylaxis frequency of 0.0% (0/733), adjudicating case 5 as anaphylaxis related to
study drug provides for a frequency of 0.14% (1/733) and adjudicating cases 4 and 5 as
anaphylaxis provides for a frequency of 0.27% (2/733).
The risk of anaphylaxis is a labeled event for omalizumab with the estimated frequency
of 0.2% included in the current warning. Overall, the frequency in the CIU population
appears does not appear to represent an increased risk for this patient population. The
language in the proposed label will need to be updated to reflect the additional data
obtained from the CIU database.
Eosinophilic Granulomatosis with Poloyangiitis (EGPA; Churg Strauss Syndrome)
No cases of EGPA were identified in the phase 3 trial database (Table 19).
Hypersensitivity
Potential hypersensitivity reactions were identified using the high level MedDRA term
“angioedema” and a list preferred terms related to hypersensitivity conditions. While
evaluation of hypersensitivity events is important in the safety review of any drug
product, evaluation in this program is difficult given the underlying disease condition.
Review of the hypersensitivity data does not reveal any major differences between
placebo and active treatment, nor is a dose related increase seen from a review of the
exposure adjusted data (Table 19). The most common preferred terms were
angioedema followed by asthma which is not unexpected given the patient population.
A total of 8 of these patients had hypersensitivity events classified as SAEs; 1% of the
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placebo group (2 patients: angioedema and hypersensitivity); 1% of omalizumab 150
mg (2 patients both with angioedema) and 1% of patients in the 300 mg dose group (4
patients, all angioedema).
It is important to note that the sponsor’s analysis excluded urticaria-related terms. While
this makes sense given the underlying disease condition, exclusion of this term is a
major limitation of the data, as urticaria is a common presenting symptom of
hypersensitivity events. Of note, angioedema-related terms were included in this
hypersensitivity analysis; however, the co-existence of angioedema with CIU presents
its own limitations to the data.
Overall, inclusion of angioedema-related terms limits the underestimation of the risk and
exclusion of urticaria-related terms limits the overestimation of the risk. Ultimately, the
usefulness of this analysis is questionable given these major limitations. Regardless,
omalizumab already contains a box warning for the risk of anaphylaxis which represents
a worst case scenario for hypersensitivity events. The anaphylaxis data are reviewed
separately (see above).
Injection site reactions
Current product labeling for the use of omalizumab in asthma, notes that injection site
reactions occurred in 45% of omalizumab treated patients compared with 43% of
placebo treated patients. The types of reactions included bruising, redness, warmth,
burning, stinging, itching, hive formation, pain, induration, mass, and inflammation. In
addition the current product label notes that severe injection site reactions occurred
more frequently in omalizumab treated patients compared to placebo (12% versus 9%).
An increased rate of injection site reactions would not be unexpected in the CIU
population given the association of CIU with physical hypersensitivity disorders such as
dermatographism10. A dose dependent increase in events however overall rates are
low. The injection site reaction data for the CIU population is summarized in Table 20.
Of note, there are distinct differences in how the injection site reaction data were
collected in the CIU trial database compared to the asthma program. The injection site
reaction rates in the asthma population required clinician assessment of every injection
site in some of the trials which likely led to over reporting of minor events. This was not
a requirement in the CIU trials. The self-reported nature of the injection site reaction
may have resulted in the decrease in reported rates compared to the asthma
population. In addition, baseline use of antihistamines may have reduced injection site
reactions in the CIU patients.

10

Wanderer et al; Annals of Allergy, Asthma and Immunology (2000) 85(6):532-544.
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Acknowledging the limitations of assessing an increased malignancy risk with short
exposure and short trial duration, no increased risk of malignancy is seen for the CIU
population from these data.
Serum Sickness Syndrome
The sponsor identified no cases of serum sickness syndrome during its analysis of the
CIU clinical trial data (Table 19). This analysis included an evaluation for PTs or
verbatim terms (VTs) of serum sickness syndrome as well as through a combination of
terms related to components of serum sickness. These components were categorized
into Category A which was defined by the high level terms for epidermal and dermal
conditions and urticaria and Category B which was defined by the PTs of influenza,
arthralgia, pyrexia and influenza like syndrome and the high level term of skin
vasculitides. To be identified as serum sickness, a patient had to fulfill both categories
with events occurring within 7 days of each other and the leading symptom occurring
within 7 days of receiving study drug.
A major caveat of the sponsor’s application of this analysis to the CIU data is that any
category A event that was CIU related was not tabulated as a potential case of serum
sickness syndrome. Using this analysis, the sponsor identified no events of serum
sickness. This is not an unreasonable approach given the underlying disease condition
being evaluated, but may result in underestimation of risk.
A review of the case narratives and line listings suggests that patient 10807 in trial
Q4881g fulfills the sponsor’s initial criteria for serum sickness with events of urticaria,
joint swelling, arthralgia and muscle pain occurring 1 day and 6 days after dosing
respectively. It is assumed that this case was not flagged by the sponsor as serum
sickness because the Category A criteria was CIU-related. A review of the line listings
of treatment-emergent AEs identified a few additional potential cases when CIU
relatedness was ignored. It is more likely that the skin events are CIU related than skin
findings associated with serum sickness and even when ignoring CIU relatedness, the
number of potential cases does not appear to represent an increased risk over that
which is already labeled. Ultimately, even with this potential risk, the risk benefit profile
for the use of omalizumab in CIU is favorable.
Skin Rash
Skin rashes were identified using the high level terms erythemas, pruritus NEC, rashes,
eruptions, and exanthems NEC. Review of the exposure adjusted events reveals no
consistent differences between active treatment and placebo and no dose related
increase in events (Table 19). None of the events were SAEs and the most common
preferred terms were pruritus (14 events), erythema (7 events) and rash (7 events). A
total of 2 of the pruritus events were categorized as severe with one event occurring in a
placebo patient and the other in omalizumab 150 mg dose group.
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As both antihistamine use and omalizumab carry a potential for increased cardiotoxicity
it is reasonable to evaluate the risk associated with concomitant use of omalizumab and
high dose antihistamines.
While no formal drug drug interaction studies were performed, all of the phase 3 trial
safety data are derived from patients using both omalizumab and antihistamines, with
trial Q4883g providing data on concomitant use of omalizumab with high dose
antihistamine use. Both antihistamines and omalizumab carry a potential concern for
cardiotoxic effects, albeit from different presumed pathophysiologic mechanisms. As
noted above, a 5 year epidemiologic study and a meta-analysis of asthma studies are
currently under review by the Division for further evaluation of omalizumab
cardiovascular safety with an emphasis on arterial thrombotic events in particular. The
presence of low affinity IgE receptors on platelets provides a potential biologic reason
for this increased risk. Early second generation antihistamines (now off the market) and
high dose first generation antihistamines (primarily through anticholinergic effects) also
carry the potential for increased cardiac toxicity, although these are primarily
arrhythmogenic effects and not thromboembolic.
Acknowledging the difficulties of cross study comparisons, a comparison of AE rates for
the omalizumab groups between Q4883g (co-administration with up to 4x approved
antihistamine doses) to Q4881g (co-administration with approved doses of
antihistamines) allows for an estimation of any differential risk related to high dose
antihistamine use. The data from the Extended Safety Analysis Set by Co-medication
are presented below.
The total frequency of non-fatal SAEs in active treatment groups for Q4883g and
Q4881g are similar (Q4881g: 0-3%; Q4883g: 3%; Table 22). No conclusions regarding
the risk for individual SAEs can be made due to the low event rate (data not shown, see
Module 5.3.5.3 ISS Appendix 1 Table 10-4 for additional details). Review of these data
for cardiac toxicity (including arrhythmias) only reveals the same two events identified
by the sponsor’s AESI for thromboembolic events (unstable angina, see section 7.3.5).
Similarly, review of the treatment-emergent adverse events rates between Q4881g and
Q4883g are not indicative of any additive effect between omalizumab and high dose
antihistamine use (Table 22). Imbalances between the active treatments for Q4883g
and Q4881g are seen for the following SOCs: gastrointestinal disorders; general
administration site disorders, hepatobiliary disorders; and injury, poisoning, and
complications. However, the rates between placebo and active treatment for these
events within each study are comparable which speaks against an additive drug effect
for use of omalizumab with antihistamines. No imbalance is seen when the cardiac
disorders data are reviewed (Q4881g: 0-2%; Q4883g: 1%).
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7.4.3

Vital Signs

Vital sign assessments pulse were performed at each clinic visit throughout the trial
duration. These assessments included pulse, systolic blood pressure and diastolic
blood pressure.
Overall, the median changes from baseline values for each parameter were similar
across treatment groups11. The sponsor highlights one exception in patients who
discontinued the treatment from the omalizumab 75 mg treatment group (N = 10) where
a median change in systolic blood pressure of 10.5 mmHg from baseline is seen. While
an increase of 10.5 in systolic blood pressure is potentially clinically meaningful, it is
difficult to draw any firm conclusions given the small sample size (N = 10). Overall,
these data are unlikely to represent a new safety concern given the lack of effect seen
in other treatment arms for patients who terminated early (omalizumab150 mg: 4.5;
early termination 300 mg: 1.0). Reassuringly, no treatment effect is seen in those who
continued with treatment.
7.4.4

Electrocardiograms (ECGs)

No routine ECG assessments were performed for this supplemental BLA application.
7.4.5

Special Safety Studies/Clinical Trials

There were no special safety studies or clinical trials for this supplemental BLA
application.
7.4.6

Immunogenicity

Anti-therapeutic antibodies (ATAs) were measured on Day 1 (pre-dose) and at the end
of the follow-up period. A single patient in the 300 mg omalizumab group tested positive
on Day 1 (pre-dose) but subsequently tested negative at Week 40. Given the
subsequent negative testing, this patient is not considered to be ATA positive. No
additional cases of positive ATA evaluations were seen in any of the trials in the
development program.

11

See Module 5.3.5.3 ISS Table 19.1 from sBLA submission dated July 25, 2013; eCTD #0348 for
change from baseline values.
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7.5 Other Safety Explorations

7.5.1

Dose Dependency for Adverse Events

A review of dose dependency for adverse events is presented throughout the safety
review.
7.5.2

Time Dependency for Adverse Events

A review for time dependency for adverse events is presented throughout the safety
review where relevant.
7.5.3

Drug-Demographic Interactions

This section of the review includes a discussion of the treatment-emergent AEs by age,
race, gender, and region (US and non-US). In addition to the subgroup analysis of SAE
data submitted in the initial sBLA application, tabulations by subgroups for all treatment
emergent AEs were provided in a response to information request dated September 30,
2013 (eCTD # 359) with a re-categorization using the Division’s definition of ontreatment AEs submitted in an sBLA amendment dated December 10, 2013 (eCTD #
0367). Most of the subgroup analyses are limited by the low number of individual
events, but no new safety concerns are identified.
Details of the subgroup analysis for the adolescent population are presented in Section
7.6.3. In summary, no new safety concerns are raised when looking at the AE data by
age (breakdown 12 to 17 years of age, 18 to 64 years of age and, ≥ 65 years of age).
Similarly, no new safety concerns are identified from a review of the data by gender or
race.
An increased percentage in the total frequency of reported treatment-emergent AEs
across is seen across all treatment arms in the non-US population (51-65%) compared
to the US population (39% – 53%)12. The reason behind this disparity is unclear, but
differential AE reporting may be a contributing factor. Reassuringly, no treatment
imbalances between active treatment and placebo are seen in either dataset (non-US:
placebo 64%, active treatment 51-65%; US: placebo 39%, active treatment 40-53%)
making a differential safety concern by region unlikely.

12

Appendix 4 Table 47.1.7 from sBLA amendment dated December 10, 2013; eCTD # 0367
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concerns are identified form a review of these data. Of note, a pregnancy registry study
is currently ongoing for the omalizumab asthma program.
7.6.3

Pediatrics and Assessment of Effects on Growth

A subgroup analysis of the treatment-emergent AE, AESI and SAE data for adolescent
patients 12-17 years of age was performed by the sponsor. Overall, no new safety
concerns are identified from a review of these data. Of note, regulatory precedent exists
for use of the product in the adolescent population, as the asthma indication includes
use in patients ≥ 12 years of age. While each indication carries its own risk benefit
assessment, the data are supportive for inclusion of the adolescent population in this
CIU indication.
A total of 39 adolescents completed the phase 3 trials, of which 20 had a treatmentemergent adverse event from Day 1 to Week 12. A dose dependent increase for the
total number of AE is seen from a review of the cumulative AE data (placebo: 4/10
(40%), omalizumab 75 mg: 3/8 [38%], omalizumab 150 mg: 5/10 (50%), omalizumab
300 mg: 8/11 (73%)14. However, the overall event rate is low with individual events
occurring infrequently and across all treatment groups. Again, while the analysis is
limited by the small number events, the most frequent AEs seen in adolescents are
similar to those seen in the overall trial population (nasopharyngitis, sinusitis, and
headache).
Two SAEs were reported in adolescents, one case of hyperglycemia in a placebo
patient and a second case of appendicitis in a patient in the 150 mg omalizumab dose
group15. As appendicitis is not uncommon, causality to study drug based on this single
SAE cannot be made. Similarly, a review of the specific AESI in adolescents does not
reveal any new safety concerns16. It is unclear if these AESI data reflect the Division’s
categorization of on-treatment events; however the overall adolescent AE event rate is
the same between the two documents and any such changes are likely to be of such
small magnitude to have negligible impact on the conclusions.
The sponsor submitted a partial PREA waiver request for studies in the younger
pediatric population (≤ 12 years of age). Using a claims-based database, the sponsor’s
argues that studies are impossible or highly impractical to conduct given the limited
number of pediatric patients ≤ 12 years of age with CIU. While this reviewer concurs
that CIU is largely an adult disease, there is regulatory precedent for approval of H1
antihistamines for the treatment of CIU in the younger age group. Whether there are a
14

Appendix 5 Table 47.1.1 from sBLA amendment dated December 10, 2013; eCTD #0367
Appendix 4 Table 44.3.1, from sBLA amendment dated December 10, 2013; eCTD #0367
16
Module 5.3.5.2 Appendix 1 Table 21.1.1 from sBLA submission dated July 25, 2013; eCTD# 0348
15
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Patient 1003 (site 6111; trial 2201): urticaria exacerbation. No additional
symptoms suggestive of anaphylaxis were included in the case report.
Patient 004 (site 013; trial DE016): suicide attempt in a patient with a history of
depression.

A total of 50 AEs were reported in trial 2201 and 92 in trial DE16. Of the 50 AEs from
trial 2201 events of nasopharyngitis, influenza, headache, oropharyngeal pain and
urticaria were reported in more than one patient. For trial DE16, diarrhea, fatigue,
pyrexia, nasopharyngitis, gastroenteritis, gastroenteritis infection, urinary tract infection,
back pain, muscle spasms, pain in extremity, headache, urticaria, and hypertension
were reported in more than one patient.
Of the 50 AEs from trial 2201, events of nasopharyngitis, influenza, headache,
oropharyngeal pain and urticaria were reported in more than one patient. For trial DE16,
diarrhea, fatigue, pyrexia, nasopharyngitis, gastroenteritis, gastroenteritis infection,
urinary tract infection, back pain, muscle spasms, pain in extremity, headache, urticaria,
and hypertension were reported in more than one patient.

8 Postmarket Experience
Omalizumab is not currently indicated for the treatment of CIU in any country. Relevant
safety concerns from the asthma program were identified as prespecified adverse
events of interest for this development program and are discussed in Section 7.3.5.
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