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Abstract

Background

Omalizumab is an anti-immunoglobulin E monoclongitzody approved for patients with
severe allergic asthma in Japan. With regard tdiaomab dosage in Japanese adults with
severe allergic asthma in clinical practice sesijribis post-marketing surveillance evaluated
safety and efficacy of the dosing table revisiomR) based on a dosing regimen of omalizumab
administration every 4 weeks dosing regimen ane dalsle expansion (DTE) for patients with
baseline IgE levels >700 IU/mL.

Methods

This 52-week, multicenter study, conducted fromt&eyper 2013 to November 2018, evaluated
omalizumab safety outcomes including adverse e\@is), serious AEs (SAESs), adverse drug
reactions (ADRSs), efficacy outcomes including Gldbegaluation of Treatment Effectiveness
(GETE), change in oral corticosteroid dose, andmatexacerbation-related events such as
hospitalization, emergency room visits, and wonsgmf symptoms.

Results

Of the 405 patients registered in the study, safety evaluated in 392 and efficacy in 390. The
mean age of patients was 58.5 years and 58.7%wamren. In total, 41.3% of the patients were
subjected to DTE and 58.7% to DTR. In the safetaskt, 6.6% experienced an ADR, 32.9%
experienced an AE, and 16.1% experienced an SAfGelefficacy dataset, 63.3% of patients at
Week 16 and 63.5% at Week 52 had an ‘effectivéjood’ GETE scoreOmalizumab was
associated with a reduction in worsening of asteymaptoms requiring systemic corticosteroids
and frequency of hospitalization. All outcomes wesenparable among the DTE and DTR

subgroups.



Conclusion
The findings from this study support the safety affitacy of omalizumab administered based

on the revised and expanded dosing table in Japgragents with severe allergic asthma.

Keywords
Omalizumab; post-marketing surveillance; effecte®s) safety; severe allergic asthma; adverse

drug reaction
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1.

Introduction

Asthma is a chronic respiratory disease that is@ated with a significant burden on patients
[1]. A survey conducted in 2014 by the Japanesadifinof Health, Labor, and Welfare
reported that 1,177,000 patients visited hospdatsto asthma [2]. In addition to the disease
burden, asthma has a significant economic impaterims of healthcare resource utilization,
with a recent study based on data from the JapahdsleData Center reporting annual medical
costs of US$434per patient with severe asthma [3].

Omalizumab is an anti-immunoglobulin E (IgE) mormo@! antibody that was approved in
Japan in 2009 as an add-on therapy in adults withre allergic asthma and documented IgE
sensitization to one or more perennial allergen$J4in 2013, the approval was extended to
include pediatric patients age@ years [6, 7]. The efficacy and safety of omalialbnhave been
established through numerous global and Japanedemazed controlled trials (RCTs) and real-
world studies that support its use as a treatmatmmin patients uncontrolled on standard-of-
care therapy with inhaled corticosteroids (ICS) bmdj-actingB, agonists (LABAS) [6-10].
Omalizumab is administered to patients subcutangewsry 2 or 4 weeks with the dose
adjusted based on the body weight of patients lamdotal serum IgE levels at baseline. A
dosing table was developed to guide administratfamalizumab in patients to achieve
neutralization of free serum IgE levels to <25 nigimperipheral blood [11]. The dosing
approved in 2009 was applicable to patients wemghki80 kg and<150 kg with baseline total
serum IgE levels between 30 IU/mL and 700 IU/mle thaximum approved dose was

375 mg every 2 weeks [5]. Although this range wamgrehensive, real-world observations
indicated that there were many patients with astivima were ineligible for omalizumab due to

their IgE levels (>700 IU/mL) and body weigh?0—30 kg) being outside the 2009 posology,



supporting the need for dosing table expansion (DTEis led to an update in the dosing table
in Japan in 2013 to include patients weighing betw20 kg and 150 kg with baseline total
serum IgE levels from 30 IU/mL to 1500 IU/mL; th@ximum dose per administration
increased from 375 mg to 600 mg every 2 weeksd}J, 1

The aim of dosing table revision (DTR) was to irge the time interval from every 2 weeks to
every 4 weeks thereby increasing the dose per astnaition from 225 mg or 300 mg to 450 mg
or 600 mg, respectively without affecting the safatd efficacy of omalizumab [13]. Patients
subjected to DTR are highlighted in green in Figiw&he application DTR in Japan was based
on the findings from an extended clinical studypé@diatric patients from Japan [6], pooled
studies that included patients dosed with omalizur&)0 mg, global
pharmacokinetic/pharmacodynamic and clinical ssithat supported dosing change in the EU,
and post-marketing studies [13]. However, thesdissudid not evaluate the efficacy of
omalizumab based on the revised dosing table iankge adult patients with asthma. In
addition, Japanese and EU patients with severenastiave been reported to differ in terms of
baseline characteristics such as age and bodyinaess[14, 15], which may have an impact on
treatment. Hence, it is essential to evaluate vérdtte revised dosing table has similar safety
and efficacy as in the Western asthma patients.

This post-marketing surveillance (PMS) study inigeged the safety and efficacy of
omalizumab in adult patients with severe allergithea who were treated in clinical practice

settings based on DTE/DTR.



2. Material and methods
This 52-week, multicenter PMS was conducted frompt&aber 2013 to November 2018 in
accordance with good post-marketing study pra¢®®SP), and the data presented here are
based on the study report submitted to the Japattesenaceutical and Medical Devices
Agency (PMDA) [16]; as such, informed consent wasmandated nor obtained. The
surveillance was conducted in 203 sites with areénggistration using an electronic data
capture system (PostMaNet, Fujitsu FIP Corporaflakyo, Japan [17]). Patients were
registered by the investigator, and patient detedlse recorded using case report forms (CRFs).
The inclusion criteria for the surveillance werdul patients (aged15 years) with severe
asthma, defined by poorly controlled refractoryhas symptoms despite conventional therapies,
who had initiated omalizumab; patients who werstfime users of omalizumab; and patients
who had initiated omalizumab as per the expandsthddable.
2.1 Study endpoints
2.1.1 Safety
The primary endpoint for safety was incidence ofeaide drug reactions (ADRS) during the 52-
week study period. The secondary safety endpoiats mcidence of ADRs by patient
characteristics, incidence of adverse events (ARsijence of serious adverse events (SAES),
ADRs of special interest, and concomitant allediseases. AEs and ADRs of special interest
included ‘anaphylaxis’, ‘malignant tumor’, ‘bleedjnendency’, ‘autoimmune disease’,
‘infection parasitic’, and ‘eosinophilic syndrome’.

2.1.2 Efficacy



The primary efficacy endpoint was physician-repsdi@obal Evaluation of Treatment
Effectiveness (GETE) which was found to be the mosaningful measure of omalizumab
response [18]. ‘Excellent’ or ‘good’ GETE scoresr&veonsidered as effective, while
‘moderate’, ‘poor’, ‘worsening’, or ‘not evaluablstores were considered as not effective. The
secondary efficacy endpoints included assessmentesfts related to asthma exacerbations.
Asthma exacerbation events were assessed in ténpesiods of event observation, worsening
of asthma symptoms that required systemic sterbmspitalization, emergency room (ER)
visits, and absence from school/work due to asti@hange in oral corticosteroid (OCS) dose
and use were also evaluated.

2.2 Subgroup analysis

Safety and efficacy were also assessed in subgafyptients categorized based on the
following characteristics: gender, age (<65 yeas6b years) at first omalizumab
administration, patients with concomitant renabditer, percent predicted forced expiratory
volume in 1 second at baseline, short-acfinggonist [SABA] and OCS use, patients with
concomitant liver disorder, patients with concomitallergic diseases (atopic dermatitis, allergic
rhinitis, eosinophilic syndrome, and other allerdiseases), patients subjected to DTE/DTR,
patients with baseline serum IgE levels >700 IUMBksus those with serum IgE levelR0
IU/mL and<700 IU/mL, and patients receiving omalizumab <6apvarsus>600 mg (dose per
administration) as per revised dosing table. Pttisubject to DTE and DTR had different
backgrounds; DTE patients could not be administeradlizumab prior to the expansion of
dosing table, while DTR patients could only be austered omalizumab once every 2 weeks
before the dose conversion table was revised. Thwas considered necessary to determine

whether the safety and efficacy of omalizumab walitter between patients who were subject



to DTE, and those subject to DTR. Patients who walgect to either DTE or DTR were
determined by their total serum IgE levels at hasednd body weight.

2.3 Statistical analysis

A target safety dataset with a sample size of Ai@pts was estimated based on a 20% cutoff,
extrapolated on the discontinuation/withdrawal sdtem prior post-marketing surveillances.
Summary statistics (mean, standard deviation [§2kimum, minimum, median) were
evaluated for all safety endpoints at baseline, k\i€e and Week 52. Frequencies of asthma
exacerbations were assessed pre-treatment antr@atsthent. Efficacy rate was defined based
on proportion of patients with effective or notezffive GETE scores in the overall population.
GETE scores were evaluated at specific time peifdtseks 8, 16, 26, 34, 42, and 52, or at
discontinuation) and final assessment in the efficataset. GETE scores were also evaluated in
the long-term administration group comprising pasevho continued omalizumab after the 16-
week assessment. Change in OCS dose was evaltdégeks 16 and 52 in terms of: ‘no dose
reduction, or dose increase’, percent reductior@to <50’, >50 to <75’, =75 to <90’, or

‘>75 to <90'. Patients with known dose of OCS at liasend each assessment period were
included in the efficacy analysis. Fisher’s exast tvas used for comparison between two
groups with unpaired nominal data, and Mann—-Whitesywas used for three or more groups
with unpaired ordinal data (when the tabulatioruttesl in 2 x 2 contingency table, Fisher’s
exact test was used). The level of significance %%sn two-tailed hypothesis tests. Data results
that were ‘unknown’ or ‘not reported’ were not inded in the tests. This study was designed to
identify safety signals in patients treated withatimumab. Due to its nature, the authors do not
claim statistical significance between pre- and{peatment for efficacy parameters such as

exacerbation reduction and OCS sparing effect.



3. Results
3.1 Study population
A total of 405 patients from 203 sites were regedefor this surveillance; among these, 401
patients from 200 sites had fixed CRFs. Of the gé&tlents included in the safety dataset, nine
patients were excluded from the analysis: one piatias deemed ineligible for registration,
eight patients were deemed to have dosage and ethaiiion outside the scope of the
surveillance. Discontinuation/withdrawal occurreddb.15% of patients (177/392). The reason
for discontinuation/withdrawal were “Inadequatep@sse” (13.0% [51/392]), “Onset of AE”
(7.1% [28/392]), “Symptoms improved” (5.6% [22/3B24nd “Other reasons” (12.8% [50/392]).
Other reasons were patient’s convenience (19 pgajiand cost (12 patients, too expensive to

continue). In total, safety endpoints were evald&te392 patientsHigure 1)
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Figure 1.

Patient disposition

203 Registration sites

405 Patients were registered

4 Excluded due to failure to
collect CRFs

200 Sites with fixed CRFs

401 Patients had fixed CRFs

9 Patients were excluded from
safety dataset

v

A 4

1 Excluded due to ineligibility
for registration

8 Excluded due to dosage
and administration outside
scope of survey

392 Patients included in the
safety dataset

2 Patients were excluded from
efficacy dataset

2 Excluded due to no visit
after first dose

390 Patients included in the
efficacy dataset

CRF, case report form
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Demographics and baseline characteristics of pgatiarthe safety set are presentedamle 1

Table 1. Patient demographics and baseline charactstics (safety dataset)

Characteristic N =392
Age, years, mean + SD 58.5+16.7
<20 8 (2.0)

>20 and <65 218 (55.6)
>65 166 (42.4)
Gender
Men 162 (41.3)
Women 230 (58.7)
Body weight, kg, mean + SD 61.2+14.9
Total serum IgE level, IU/mL, mean + SD 599.3 531
Duration of asthma, years, mean + SD 18.4 +13.9
<5 28 (7.1)
>5 and <10 42 (10.7)
>10 132 (33.7)
Unknown/not reported 190 (48.5)
Smoking history
Non-smokers 225 (57.4)
Smokers 133 (33.9)
Unknown/not reported 34 (8.7)
Positive antigen
House dust (including mites) 243 (62.0)
Pollen 196 (50.0)
Fungi 155 (39.5)
Animals 87 (22.2)
Insects 76 (19.4)
Food 47 (12.0)
Other 18 (4.6)
Number of positive antigens
0 9(2.3)
1 89 (22.7)
2 98 (25.0)
>3 143 (36.5)
Unknown/not tested 53 (13.5)
Total dosing period of omalizumab, days, mean = SD 258.6 £ 127.7
<16 weeks 84 (21.4)
>16 weeks and <52 weeks 180 (45.9)
>52 weeks 128 (32.6)
FEV1 % predicted, mean + SD 71.0+£24.6
Comorbidities 293 (74.7)
Atopic dermatitis 23 (5.9)
Allergic rhinitis 127 (32.4)
Other allergic diseases 4 (1.0)

12



Previous treatment

OCSs 192 (49.0)
SABA 105 (26.8)
Concomitant medications

ICS + LTRA 9(2.3)
ICS + LABA 23 (5.9)
ICS + LABA + LTRA 78 (19.9)
ICS + LABA + LAMA 7 (1.8)
ICS + LABA + extended-release theophylline 12 (3.1)
ICS + LABA + two or more other drugs 219 (55.9)
Others 23 (5.9)
OCSs 115 (29.3)
SABA 50 (12.8)

Data are n (%) unless stated otherwise

TSABAs administered for treating asthma attack a@d®as not included

FEV,, forced expiratory volume in 1 second; ICS, inbaterticosteroid; IgE, immunoglobulin E; LABA, loragrting,
agonist; LAMA, long-acting muscarinic antagonistT,RA, leukotriene receptor antagonist; OCS, oraticosteroid; SABA,
shor-actingB, agonit; SD, standard deviatic

The mean age of patients in the safety datasets&fine was 58.5 years, with 42.4% agé8
years. In total, 41.3% were men and 58.7% were woranajority of patients tested positive to
an antigen, with sensitivity to house dust (inchgdmites) being the most common. The most
common comorbid condition was allergic rhinitisgyalent in almost one-third of patients. The
mean duration of omalizumab treatment was 258.6 daty nearly one-third of patients
receiving 600 mg omalizumab at the first dose (#8). More than half of patients were on a 4-
week dosing interval at first dose (n = 231). Thealinterval or dose was adjusted due to
changes in body weight in 1.8% of patients. Mayooit patients were treated with ICS/LABA as
a concomitant medication. Nearly 50% of patient$ &grior treatment with OCS, while 29.3%
were concomitant users at baseline. The patiemacteistics in the efficacy dataset were
comparable to the safety dataset.

Overall, 41.3% (n = 162) were subjected to DTE 88d% (n = 230) to DTRHigure 2). The
mean body weight (£ SD) at baseline for dose detetion was 61.2 (£ 14.9) kg, with a mean

total serum IgE level (+ SD) at baseline of 59%315.7) IU/mL.
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Figure 2. Patient disposition as per the dose com&on table (safety dataset)

Body weight (kg}
Total IgE level Unknown!
(UmL) <20 220-25 | >25-30 >30-40 | >40-50 | >50-60 | >60-70  >70-B0 >80-90 | >80-125|>125-150| >150 not
reported
<30
230 -100 1
DTEY (n = 162)

>100 - 200

200 - 300 B o7r (n=230

5300 - 400  Dosing every 4 weeks

= = == Dosing every 2 weeks

>400 - 500 5 9 every

>500 - 600 5 3 4

>600 -700 " 5 2

>700 - 800 a 15 8 5 3

r
>800 - 900 1 1 10 4 5
T
>900 — 1000 1 7 8 9 ]
e

>1000 - 1100 9
>1100 - 1200 1 2 12
>1200 - 1300 1 8

>1300 - 1500 3 1"

>1500
Unknown/
not reported

The cells represent the number of patients in eatégory 'Patients subjected to DTERatients subjected to DTR

DTE, dosing table expansion; DTR, dosing tablegiew; IgE, immunoglobulin E

3.2 Safety outcomes

3.2.1 Incidence of ADRs

Of 392 patients, 6.6% experienced ADRs (n =TAhle 2). The most common ADRs by System
Organ Class (SOC) [19] were general disorders dndrastration site conditions (2.6%); and
skin and subcutaneous tissue disorders (1.3%)nids common ADRs by Preferred Term (PT)
were urticaria, asthma, arthralgia, injection sitgthema, and pyrexia. The incidence of ADRs

was highest within 4 weeks after start of omalizbriraatment (3.6%, n = 14).

3.2.2 Incidence of AEs

In total, 32.9% (n = 129) of patients experiencétsATable 2). The most common AEs by SOC

[19] were respiratory, thoracic, and mediastinabdilers (17.4%); infections and infestations
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(13.0%); and general disorders and administratiiencenditions (6.4%). The most common
AEs by PT—occurring in >1% of patients—were asthnasopharyngitis, bronchitis,
pneumonia, aggravated concomitant disease, andigyre

3.2.3 Incidence of SAEs

Overall, 16.1% of patients (n = 63) experiencedAl (Table 2). The most common SAEs by
SOC were respiratory, thoracic, and mediastinairdiers (11.5%); and infections and
infestations (3.6%). The most common SAEs by PTevesthma, pneumonia, pyrexia,
eosinophilic granulomatosis with polyangiitis, dadfailure, hemoptysis, status asthmaticus,
and aggravated concomitant disease.

Table 2.Incidence of AEs, SAEs, and ADRs (safety dataset)

Number of patients Number of events

(%)
Patients with ADRs 26 (6.6) 34
Patients with any AEs 129 (32.9) 230
Patients with SAEs 63 (16.1) 89
Number of patients
(%)
Most frequent ADRs'
Urticaria 3(0.8)
Asthma 2 (0.5)
Arthralgia 2 (0.5)
Injection site erythema 2 (0.5)
Pyrexia 2 (0.5)
Most frequent AEs'
Asthma 55 (14.0)
Nasopharyngitis 14 (3.6)
Pneumonia 11 (2.8)
Aggravated concomitant disease 8 (2.0)
Pyrexia 6 (1.5)
Bronchitis 6 (1.5)
Influenza 4 (1.0)
Pharyngitis 4 (1.0)
Sinusitis 3(0.8)
Headache 3(0.8)

15



Pruritus 3(0.8)
Urticaria 3(0.8)
Arthralgia 3(0.8)
Otitis media 2 (0.5)
Respiratory tract infection 2 (0.5)
Eosmop_hl_llc granulomatosis with 2 (0.5)
polyangiitis
Cardiac failure 2 (0.5)
dC_hronlc obstructive pulmonary 2 (0.5)
isease
Dyspnea 2 (0.5)
Hemoptysis 2 (0.5)
Allergic rhinitis 2 (0.5)
Status asthmaticus 2 (0.5)
Wheezing 2 (0.5)
Upper respiratory tract inflammation 2 (0.5)
Chronic eosinophilic rhinosinusitis 2 (0.5)
Abdominal pain 2 (0.5)
Vomiting 2 (0.5)
Chest pain 2 (0.5)
Injection site erythema 2 (0.5)
Injection site pain 2 (0.5)
Edema peripheral 2 (0.5)
Most frequent SAES
Asthma 38 (9.7)
Pneumonia 7 (1.8)
Pyrexia 3(0.8)
Eosmop_hl_llc granulomatosis with 2 (0.5)
polyangiitis
Cardiac failure 2 (0.5)
Hemoptysis 2 (0.5)
Status asthmaticus 2 (0.5)
Aggravated concomitant disease 2 (0.5)

"Data represent AEs, SAEs, and ADRs by PreferrethTercurring in more than one patient. Percentagecakulated per
applicable patient in each item/category
ADR, adverse drug reaction; Aadverse event; SAE, serious adverse ¢

3.2.4 Fatality

Of 392 patients in the safety dataset, four diate @as aged <65 years and the AE leading to
death was asthma. Two were aged between 65 yehi&layears, with AEs leading to death

being ‘gastrointestinal hemorrhage with aggravatttomitant disease’ or ‘gastrointestinal

16



hemorrhage and anemia with aggravated concomits@ask’ in one patient, and ‘acute cardiac
failure’ in the other patient. The fourth patierdsvage@75 years, with the AEs leading to
mortality being asthma, cardiac failure, and restpity failure. None of the fatalities was deemed

to be related to omalizumab.

3.3 Efficacy outcomes

3.3.1 Physicians’ GETE

Among the 390 patients in the efficacy datasetsseskbusing GETE, omalizumab treatment was
found to be effective across all time periods. Ornuahab was effective in 63.3% of patients

(n = 209) at Week 16 and 63.5% (n = 134) at Weeknih an overall effectiveness at final
assessment of 50.0% (n = 195) throughout the gfeidyre 3). Among the 308 patients in the
long-term administration group, omalizumab wasa@ie in 53.2% of patients at final

assessment.

17



Figure 3. Physicians’ GETE evaluation in patients wh omalizumab (efficacy dataset)
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3.3.2 Asthma exacerbation

The proportion of patients with asthma exacerbatatated events, including worsening of
asthma symptoms requiring systemic steroids, haiggtion, emergency room visits and
absence from school/work, was lower post-omalizutredtment compared with pre-treatment
(Figure 4). The annual ratio of asthma exacerbation relatedtsweas also decreased post-
treatment vs pre-treatmemtprsening of asthma symptoms requiring systemiticasteroids
(pre-treatment vs post-treatment, mean + SD, 81 times/year vs 2.3 £ 5.6 times/year),
hospitalization (0.4 £ 1.0 times/year vs 0.2 +tinZes/year), visits to the ER (0.9 + 2.8
times/year vs 0.4 £ 1.5 times/year), and absermoe fichool/work (including housework; 1.9 +
9.4 times/year vs 0.5 + 2.0 times/year). Similaluetions in frequency of exacerbation-related

events were observed in patients in the long-tetmimistration group.
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Figure 4. Effect of omalizumab on asthma exacerbain-related events
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3.3.3 Change in OCS dose

Of the 392 patients in the safety dataset, 92 wemeiving OCS at baseline. Treatment with
omalizumab was associated with an overall reduetiddCS dose of 10.4% at Week 16
(mean £ SD, -1.1 £ 4.1 mg/day, n = 92) and 50.3%We¢k 52 (-7.3 + 8.4 mg/day, n = 60)
compared with baselinédditional file 1: Table S1,Figure S1g. At Week 52, more than 80%
of patients had50% OCS dose reduction and 13.3% (n = 8)3&@Pb6 reductionAdditional

file 1: Figure S1b.

3.3.4 Safety and efficacy outcomes by subgroup

Among patients subjected to DTE (n = 162), incideatLADRSs was low (4.9%), with the most
common ADR by PT being arthralgidgble 3). Of the 230 patients subjected to DTR, only
7.8% experienced ADRs, with the most common ADR®Bbybeing asthma, urticaria, and
injection site erythemar@able 3).

Of the 126 patients with baseline total serum kgels >700 IU/mL ang1500 IU/mL, 4.8%
reported ADRSs, with the most common ADR by PT bairfralgia. Among the 266 patients
with baseline total serum IgE levels between 30rUAnd 700 IU/mL, 7.5% reported ADRSs.
The most common ADRs were asthma, urticaria, ilgadite erythema, and pyrexigable 3).
Among the 148 patients receiving omalizura@®0 mg, 7.4% reported ADRs, with urticaria
being the most common ADR by PT (n = 3; 2.0%). dtignts receiving omalizumab <600 mg
(n = 244), 6.2% experienced ADRs, with arthralgigction site erythema, and pyrexia being
the most common ADRSs by PT (n = 2; 0.8% each).

The incidence of ADRs in patients agegb years (n = 166) was comparable to patients aged

<65 years (n = 226; 6.6% vs 6.6%, respectivelyh arthralgia, eosinophilic granulomatosis
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with polyangiitis, hyperglycemia, tinnitus, dyspneauritus, pain in extremity, chills, injection
site irritation, peripheral edema, inflammationgdaveight increase occurring specifically in the
elderly patientsX65 years; alk1.2%). The proportion of patients with ADRs was pamable in
the subgroups based on other baseline charaatersstch as comorbiditieddditional file 1:
Figure S2.

Efficacy rates were comparable between patients baseline total serum IgE levels >700
IU/mL and those with serum IgE levels between 30riUand 700 IU/mL P = 0.8283). There
were no differences in efficacy of omalizumab betweatients subjected to DTE and DTR

(P = 0.6808:Table 3.

Table 3. Safety and efficacy analysis by baselinetal serum IgE level and DTE/DTR

Total Number of
number of  patients with P value'
patients, N ADR (%)

3a. Safety dataset

Total IgE levels, IU/mL

>30 and<700 266 20 (7.5) 0.3874
>700 andk1500 126 6 (4.8)

Patients subjected to update in dosing table
DTE 162 8 (4.9) 0.3064
DTR 230 18 (7.8)

Number of patients (%)

Most frequent ADRs in patients with serum
IgE levels>30 IU/mL and<700 IU/mL*

Asthma 2 (0.8)
Urticaria 2 (0.8)
Injection site erythema 2 (0.8)
Pyrexia 2 (0.8)

Most frequent ADRs in patients with serum
IgE levels >700 IU/mL ang1500 IU/mL

Arthralgia 2 (1.6)
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Most frequent ADRs in patients with DTE

Arthralgia 2(1.2)
Most frequent ADRSs in patients with DTR
Asthma 2 (0.9)
Urticaria 2 (0.9)
Injection site erythema 2 (0.9)
Total Omalizumab
number of  effectiveness, P value'
patients, N n (%)

3b. Efficacy dataset

Total serum IgE levels, IU/mL

>30 and<700 265 134 (50.6) 0.8283
>700 and1500 125 61 (48.8)

Patients subject to update in dosing table
DTE 161 78 (48.4) 0.6808
DTR 229 117 (51.1)

Percentage was calculated per applicable patiezddh item/category

P values estimated based on Fisher's exact test

*Data represent ADRs occurring in more than oneepéti

“Assessed based on ‘excellent’ and ‘good’ GETE score

ADR, adverse drug reaction; DTE, dosing table esman DTR, dosing table revision; IgE, immunogldhu

Analysis of omalizumab efficacy rate by patientrelaéeristics indicated that patients without
prior treatment with OCS showed a greater resptmeenalizumab compared with those with
prior OCS treatmen®(= 0.0084 Additional file 1: Figure SJ. Efficacy analysis
(‘excellent’/'good’ GETE score) by comorbidity shed that omalizumab was highly effective
in all patients regardless of the comorbidity, wti efficacy being marginally more significant
in asthmatic patients with comorbid allergic rhimitompared with those without allergic rhinitis
(Additional file 1: Figure S3)

Omalizumab showed comparable efficacy in patiemdduated based on the other baseline

characteristics and comorbid conditioAsiditional file 1: Figure S3).
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4. Discussion
Omalizumab has been successfully adopted intocelipractice with an estimated exposure of
more than 500,000 patient-years in adults repant@®16 [20]. Numerous observational studies
and clinical trials have shown the safety and afficof omalizumab in patients with asthma [21,
22].
To the best of our knowledge, this is the firstgtinvestigating the safety and efficacy of
omalizumab in patients with asthma who were subgetd DTE/DTR in a real-life setting. The
findings from this PMS study support the safety affitacy of omalizumab in Japanese patients
with severe allergic asthma who were subjectetieadvised dosing table. Approximately 40%
of patients in the study received omalizumab baseDBTE and 60% based on DTR.
Omalizumab was well tolerated with no clinicallyeneant ADRs reported in the safety dataset
and was effective in reducing OCS dose and incielef@asthma-related exacerbation events,
and improving asthma symptoms. These results wesereed both in the overall safety and
efficacy datasets and in the subgroups assessed bagatient characteristics.
Overall, no new safety signals were reported itepé administered omalizumab based on the
revised dosing table. The AEs, SAEs, and ADRs tiepts subject to DTE/DTR were
comparable to reports from the numerous real-tiidiss and clinical trials [7, 23]. Only two
patients in the study had ADRs of special interesé reported anaphylaxis and the other
reported eosinophilic granulomatosis with polyatigiiFurthermore, ADRs in subgroups based
on baseline characteristics such as age, body tyeigtation of disease, and serum IgE level did
not differ markedly from the overall safety datagdte incidence of ADRs was relatively higher
in women compared with men (8.7% vs 3.7%, respelgfivalthough the reasons for this

difference are not yet known, reports suggestAli#Rs are generally high in female patients
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and may be due to differences in manifestationsgatse and variation in the distribution and
clearance of drugs [24, 25]. Nevertheless, theqntam of ADRs among genders was
comparable to reports from a previous real-wonldigtin Japanese patients with severe asthma
[7], well within the overall ADR incidence report@dother PMS studies [7, 26], and was as per
the events described previously and listed as ptieces in the package insert [5]. These data
suggest that omalizumab can be administered bas#teaevised dosing without any need for a
change in the safety labeling. The safety profileayved in this study is similar to the known
safety profile listed in the product label [5].

In terms of efficacy, patients administered omatab based on the revised dosing table had a
treatment benefit that was comparable to other BNtbreal-world studies and RCTSs.
Omalizumab was effective (‘excellent’ and ‘good’ TF) at 16 weeks in more than 60% of
patients subjected to the revised dosing tabldy similar proportions also reported in other
studies [7, 22]. Omalizumab was associated witragkad reduction in the frequency of events
related to asthma exacerbations, including hospatabn and ER visit, and absenteeism,
compared with the pre-treatment period. Theseriigglsupport the efficacy of omalizumab in
maintaining asthma control and reducing the disbasgen in patients with severe asthma. After
treatment with omalizumab, there was a nearly 46@action in the proportion of patients who
experienced worsening symptoms (requiring systemiticosteroidsy4 times/year compared
with pre-treatment (post-treatment: n = 64 vs peatiment: n = 105). These reductions were also
sustained in the long-term administration group sungport the efficacy of omalizumab
demonstrated in other PMS [7] and real-world stsidied RCTs [22, 27].

The Global Initiative for Asthma (GINA) 2020 guidets recommend the use of omalizumab as

an add-on therapy in patients who remain inadetuetatrolled with Step 5 treatment of high-
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dose ICS/LABA and other controllers [1, 28, 29]eT2017 Japanese guidelines recommend the
use of omalizumab as an add-on therapy in Stepidnpgiwith severe persistent asthma who
remain symptomatic despite treatment with high-d@&and two or more controller agents [2].
In the present study, approximately half of thegrdas were receiving ICS plus LABA with two
or more controllers such as leukotriene recepttagomists and theophylline prior to initiating
omalizumab. The use of multiple controller therapieflects that these patients were
uncontrolled to a large extent, and indicates therden of asthma, highlighting the need for
initiating omalizumab as an add-on therapy in thpeteents.

Although patients without prior OCS use showed tsebeesponse to omalizumab versus those
with prior OCS use in this study, which may be terior OCS users having more uncontrolled
asthma, a majority of the treated patientsa@P6 reduction in OCS dose. These findings add
to the evidence from other studies that suppor@&-sparing effect of omalizumab [7, 29-33].
The GINA guidelines recommend the administratio®&fS only in patients who remain
uncontrolled despite treatment with biologics [[hese recommendations have also been
proposed by the Japanese asthma guidelines [2§)-tesm use of OCS has been associated with
many side effects such as osteoporosis and hygetenndicating the need for prudent use of
OCS [34, 35]. The reduction in the OCS dose postiaidtration of omalizumab in this study is
consistent with our previous PMS study report [7].

The findings from the overall population were dis@ely replicated in patient subgroups
assessed based on baseline characteristics, dacédp difference in efficacy in patients with
and without prior OCS use, as discussed earlieal@Qomab was equally effective among
patients in the DTE and DTR subgroups, and tho#ie iyE greater than and less than 700

IU/mL subgroups. Of note, omalizumab was effectivaearly 60% of patients with comorbid
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allergic rhinitis. Allergic rhinitis occurs as amorbidity in nearly 80% of patients with asthma
and increases the risk of asthma-related hospitadiz and ER visits [37, 38]. The effectiveness
of omalizumab in asthmatics with allergic rhiniblsserved in our study supports its potential use
in patients with this comorbidity.

The study has a few potential limitations. As a P8fily, the surveillance was dependent on the
participating medical institutions for collectioh©RFs from patients; some of the CRFs could
not be obtained due to a non-collection by theigpgting institution. The data collected from

the different institutions may have slight variasodue to the difference in the instruments and
institutional environment among the participatingdital centers. As a non-interventional
observational study, no comparators were incluchedr® statistical assessments were conducted
to compare the degree of effectiveness post-tredtmi¢h baseline. Another potential limitation
could be an underestimation of the proportion ehedoid allergic rhinitis (safety dataset,
32.4%), which is much lower than other studiem dapanese population (~ >60%) [39, 40].
Despite these limitations, the findings from thedstsupport the safety and effectiveness of
omalizumab in patients receiving treatment basethemevised dosing table. Early initiation of
omalizumab prior to OCS may have a beneficial ¢ffepatients. Omalizumab tends to be
efficacious in patients with severe allergic asttand comorbid allergic rhinitis. Many patients

in routine clinical practice tend to have high sengE levels >700 IU/mL especially those with
allergic comorbidities such as food allergy, ataggematitis or fungal sensitization. The revision
in the posology of omalizumab has expanded thetspe®f patients who would benefit from
omalizumab, and is supported by the efficacy ametygéindings from this PMS study. Further,
the expanded dosing table would aid clinicians witproved management of asthma symptoms

and ensure better disease control in patientsalliéihgen-sensitized high serum IgE levels.
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5. Conclusions

In conclusion, the data from this real-world st@tiggest that omalizumab is effective and well
tolerated with no new safety signals in severeraatit adults from Japan who received
treatment based on the revised/expanded dosing el treatment effectiveness was observed
regardless of the baseline characteristics suelg@sserum IgE level, and comorbidity. These
findings support the administration of omalizumasdxd on the revised dosing table in patients

with severe asthma in routine medical practice.
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Highlights

This post-marketing surveillance evaluated safety and efficacy of the revised dosing table
(DTR) and expanded dosing table (DTE) with regard to omalizumab dosage in Japanese
adults with severe dlergic asthmain clinica practice settings

This 52-week, multicenter study evaluated omalizumab safety outcomes including
adverse events (AEs), serious AEs (SAES), adverse drug reactions (ADRS), efficacy
outcomes including Global Evaluation of Treatment Effectiveness (GETE), changein
oral corticosteroid dose, and asthma exacerbation-related events such as hospitalization,
emergency room visits, and worsening of symptoms

Omalizumab was associated with a reduction in worsening of asthma symptoms requiring
systemic corticosteroids and frequency of hospitalization. All outcomes were comparable
among the DTE and DTR subgroups.

The findings from this study support the safety and efficacy of omalizumab administered
based on the revised and expanded dosing table in Japanese patients with severe dlergic
asthma



