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ABSTRACT

Objective: To assess the long-term safety of tezepelumab in Japanese patients with severe
uncontrolled asthma.

Methods: This phase lll, 52-week, open-label, single-arm study (NOZOMI, NCT04048343)
evaluated the safety/tolerability of subcutaneous (SC) tezepelumab 210mg every 4weeks
(Q4W) in Japanese patients aged 12-80years with severe uncontrolled asthma using medium-
to high-dose inhaled corticosteroids and at least one additional asthma controller medication,
with/without oral corticosteroids. Exploratory outcomes included efficacy (asthma
exacerbations, lung function, and asthma control), pharmacokinetic parameters, and
immunogenicity.

Results: Among 65 patients (median age 52years), 39 (60%) experienced 94 adverse events
(AEs; predominantly nasopharyngitis [13/65]) of mild (49.2%), moderate (7.7%), or severe
(3.1%) intensity. Two patients had transient injection site erythema related to tezepelumab.
Four patients reported serious AEs unrelated to tezepelumab and one AE led to treatment
discontinuation. AEs of special interest were infrequent and generally mild/moderate. Apart
from a decrease in blood eosinophils (an expected pharmacodynamic effect), no notable
trends/clinically relevant changes in hematology, clinical chemistry, or urinalysis parameters
were observed. Among exploratory outcomes, tezepelumab was associated with a low
annualized asthma exacerbation rate over the study period (0.11/patient-year), improved
lung function (mean [standard deviation] change from baseline of 0.075 [0.226] L in pre-dose/
pre-bronchodilator forced expiratory volume in 1s), and better asthma control versus baseline
(responder rate: 71.4% at Week 52).

Conclusion: Tezepelumab 210mg SC Q4W in Japanese patients with severe uncontrolled
asthma showed safety/tolerability profiles similar to international data, with low exacerbation
rates and improvements in lung function and asthma control.
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Introduction “severe” asthma (6-9). Asthma is considered severe

. L . if patients remain “uncontrolled” on treatment with
Asthma is a common chronic airway disease charac-

terized by airway inflammation that manifests as high-dose inhaled corticosteroids (ICS) plus a second

wheezing, dyspnea, and cough (1). According to the
World Health Organization, approximately 262 million
people globally were affected by asthma in 2019 (2).
In Japan, the prevalence of asthma is roughly 7% (3).

There are both Japanese guidelines (4,5) and inter-
nationally recognized criteria for the classification of

controller (and/or systemic corticosteroids), or if they
need this treatment to prevent progression to “uncon-
trolled” asthma. Of the worldwide asthma population,
5-10% of patients are thought to have severe asthma
(10), and in Japan, an estimated 7-10% of asthma
patients have severe asthma and 2.5% have severe
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uncontrolled asthma (11). Patients with severe asthma
are at the greatest risk of exacerbations, representing
the greatest unmet medical need and economic cost
among the asthmatic population today (12,13).

Recently, the Global Initiative for Asthma
Guidelines recommended the use of biologic thera-
pies for treatment of severe asthma (1). Approved
biologics in Japan include omalizumab (for severe
atopic asthma), and mepolizumab, benralizumab, and
dupilumab (for severe eosinophilic asthma) (1).
However, not all patients with severe uncontrolled
asthma are eligible for treatment with currently
approved biologics (1), and some undergoing treat-
ment with these agents still experience exacerbations,
suggesting that they could benefit from biologics
targeting different pathways.

Thymic stromal lymphopoietin (TSLP) is an epi-
thelial cell-derived cytokine that plays a role in the
pathogenesis of asthma through multiple pathways
(14,15). Tezepelumab is a high-affinity human
anti-TSLP monoclonal antibody that prevents the
interaction of TSLP with its heterodimeric receptor
(16,17), thereby decreasing levels of inflammatory
biomarkers and cytokines (18).

Tezepelumab has previously demonstrated efficacy
with a manageable safety profile in phase II (16)
and IIT (19) studies. The phase IIb PATHWAY trial
(16), which included both non-Japanese and Japanese
patients, showed clinically meaningful reductions in
exacerbations, and improved lung function and
asthma control parameters with a favorable safety
profile in patients with severe uncontrolled asthma
treated with tezepelumab for 52weeks. A global,
phase III pivotal trial (NAVIGATOR) (19) investi-
gated the safety and efficacy of tezepelumab versus
placebo in adults and adolescents with asthma and
included a Japanese subpopulation. Although efficacy
and safety results have been made available for the
overall population in this study (20), detailed data
for the Japanese population have not yet been
published.

The purpose of the NOZOMI study was to provide
additional long-term safety data of tezepelumab to
meet the regulatory requirement of 1year of exposure
to tezepelumab in at least 100 Japanese patients (21).
In NOZOMI, the safety of subcutaneous (SC) teze-
pelumab 210mg every 4weeks (Q4W) in Japanese
patients with severe, uncontrolled asthma was evalu-
ated. Additionally, we explored the effects of tezepe-
lumab on asthma exacerbations, lung function, and
asthma control, and evaluated its pharmacokinetics
(PK) and immunogenicity.

Methods
Study design

This phase III, 52-week, open-label, single-arm study
was conducted at five centers in Japan between June
2019 and June 2021 (database lock June 2021). The
NOZOMI study included a screening period of 2 weeks,
a treatment period of 52weeks (on-treatment period,
from baseline to Week 52), and a post-treatment
follow-up period of 12weeks (on-study period, from
baseline to Week 64 or withdrawal date) (Supplementary
Figure 1).

From screening and throughout the 52-week treat-
ment period, in addition to the study drug (tezepelumab
210mg Q4W SC), patients maintained their prescribed
ICS and at least one additional asthma controller med-
ication at the same doses as those used at screening.

This study was performed in accordance with the
ethical principles of the Declaration of Helsinki,
International Conference on Harmonisation Good
Clinical Practice (GCP) guidelines, and other appli-
cable local regulatory requirements relating to the
conduct of clinical studies. The clinical study protocol
and amendments were approved by the required
Institutional Review Boards or Independent Ethics
Committees, and all patients provided written
informed consent prior to enrollment. The trial was
registered at ClinicalTrials.gov (NCT04048343).

Owing to the COVID-19 pandemic, changes were
made to the clinical study protocol to ensure the
safety of participants, maintain compliance with GCP,
and minimize potential risks to trial integrity. Where
permitted by local health authorities, ethics commit-
tees, and health care provider guidelines, these changes
included the option of home administration of teze-
pelumab by a qualified health care professional, and
telephone and/or virtual visits to replace on-site visits.

Patients

The study population comprised patients aged between
12 and 80years with physician-diagnosed asthma for
at least 12months and at least 3 months’ background
asthma therapy of medium- or high-dose ICS (=500 ug
fluticasone propionate dry powder formulation-
equivalent total daily dose; as defined in Supplementary
Table 1) plus at least one additional asthma controller
medication (long-acting P2-agonists [LABA], leukot-
riene receptor antagonists [LTRA], long-acting mus-
carinic antagonists [LAMA], cromones, or
theophylline), with or without maintenance oral cor-
ticosteroids (OCS), which was maintained from
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screening and throughout the study, including the
follow-up period. Additional key inclusion criteria
were a history of at least one physician-diagnosed
exacerbation in the year prior to screening and an
Asthma Control Questionnaire-6 (ACQ-6) score =1.5
at screening or registration.

Key exclusion criteria were pulmonary disease other
than asthma; recent history of cancer (i.e. curative
therapy completed <5years prior to screening or
<lyear for basal cell carcinoma, localized squamous
cell carcinoma of the skin, or in situ carcinoma of
the cervix); recent history of a clinically significant
infection (i.e. requiring antibiotic/antiviral treatment
completed <2weeks prior to screening); current smok-
ing or smoking history of 210 pack-years; history of
chronic alcohol/drug abuse within the last year; hep-
atitis B, C or HIV infection; pregnancy or lactation;
history of anaphylaxis following any biologic therapy;
and prior participation in the current study or pre-
vious tezepelumab studies.

Study outcomes and assessments

The primary outcome was the safety and tolerability
of tezepelumab based on the frequency of adverse
events (AEs)/serious AEs (SAEs), and AEs of special
interest (AESIs) as defined in the study protocol
(opportunistic infections, helminth infections, anaphy-
lactic or serious allergic reactions, hypersensitivity
reactions, malignancy, injection site reactions, and
Guillain-Barré syndrome) coded using the Medical
Dictionary for Regulatory Activities v23.1, assessment
of vital signs, weight, body mass index, electrocardi-
ography, and laboratory examinations including clin-
ical chemistry, hematology, and urinalysis parameters.

Exploratory efficacy outcome measures included:
asthma exacerbations, assessed by the annualized
asthma exacerbation rate (AAER) over 52 weeks; lung
function, assessed by absolute change from baseline
in pre-dose/pre-bronchodilator (pre-BD) forced
expiratory volume in 1s (FEV,) at 52weeks; and
asthma control, assessed by change from baseline in
ACQ-6 at 52weeks. Spirometry variables included
pre-BD FEV, forced vital capacity (FVC), and FEV,/
FVC. The ACQ-6 was assessed on a 7-point scale,
where 0=totally controlled and 6=severely uncon-
trolled. Mean scores of <0.75 indicated well-controlled
asthma, scores >0.75 and <1.5 indicated partly con-
trolled asthma, and scores >1.5 indicated uncontrolled
asthma. Individual changes of at least 0.5 were con-
sidered clinically meaningful (22). An ACQ-6
responder was defined as a patient with a decrease
of at least 0.5 in the ACQ-6 score (23,24).
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PK parameters (based on serum tezepelumab
trough concentrations) and immunogenicity (incidence
rate of anti-drug antibodies [ADA]) were also ana-
lyzed. ADA status (positive versus negative) at each
visit was summarized for the on-study period.
Descriptive statistics including the number of patients,
median, range, and first and third quartiles of the
actual ADA titers by visit, where possible, were pro-
vided. Samples confirmed positive for ADA were
archived for possible testing for neutralizing antibod-
ies (nAb).

Statistical analysis

Based on the number of Japanese patients randomized
in PATHWAY (16) and the expected number to be
randomized in NAVIGATOR (19), we planned to reg-
ister approximately 66 Japanese patients so that 59
patients would complete the study. This was to ensure
that approximately 100 Japanese patients in total
would receive tezepelumab for 52 weeks across all
studies.

Analyses of safety, efficacy, and ADA were per-
formed on the safety analysis set, which comprised all
patients who received at least one dose of tezepelumab.
The PK analysis set comprised all patients who received
tezepelumab and had at least one detectable serum
concentration from a PK blood sample collected
post-first dose that was assumed not to have been
affected by factors such as protocol deviations.

Categorical variables were summarized using num-
ber and percent (n [%]), and continuous variables
were summarized using appropriate descriptive statis-
tics such as minimum, first quartile, median, third
quartile, maximum, mean, and standard deviation
(SD). AAERs were summarized along with the total
number of exacerbations and the total time at risk,
which was defined as the total number of patient-years
minus the time during an exacerbation plus 7 days.
No statistical hypothesis testing was performed. All
statistical analyses were performed using SAS version
9.4 (SAS Institute, Inc., Cary, NC, USA).

Results
Patients

A total of 71 patients were recruited; of these, 65
patients from five centers in Japan were enrolled
(Figure 1), all prior to potential COVID-19 pandemic
disruptions (i.e. from 11 March 2020). Five patients
failed screening, and one patient and their legally
authorized representative withdrew consent to
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Recruited?
N=T71

Excluded: n =6
« Screening failure:n=5
« Other’: n=1

Discontinued treatment: n = 4

« Withdrawal (patient request): n = 2
* Adverse event: n=1

* Due to COVID-19 pandemic: n =1

Safety analysis setcd
N =65

Figure 1. Patient disposition. 2Informed consent received. ®For
one patient, the legally authorized representative decided to
withdraw the patient from participation because the study site
could not obtain sufficient information from the patient’s pri-
mary care physician. ‘Includes patients who completed treat-
ment and the study, and those who discontinued treatment
but completed study assessments. One patient who did not
complete the follow-up visits was considered not to have com-
pleted the study (but to have completed treatment). 9All effi-
cacy variables were summarized using the safety analysis set.

participate. All 65 enrolled patients received at least
one dose of tezepelumab and were included in the
safety analysis set; 61 (93.8%) patients completed
treatment, and all 65 patients completed the study.
Four patients (6.2%) discontinued tezepelumab during
the study, two (3.1%) by their own request, one (1.5%)
due to an AE, and one (1.5%) who declined site visits
due to the COVID-19 pandemic.

Several patients were affected by study disruptions
because of the COVID-19 pandemic (Supplementary
Table 2). Important protocol deviations occurred in
8/65 patients (12.3%) during the study (Supplementary
Table 3); however, none raised any concerns regarding
the overall conduct or quality of the study, the safety
profile observed, or the interpretation of the study
results.

Baseline demographic and clinical patient charac-
teristics are shown in Table 1. The proportions of
men and women were well balanced (32/65 [49.2%]
and 33/65 [50.8%] patients, respectively). Most patients
in the study were aged 18 to <65years (52/65 [80.0%]).
One (1.5%) adolescent patient (aged 12 to <18 years)
and 12 (18.5%) patients aged 265 years were also reg-
istered in the study. Other baseline asthma character-
istics, including median time since diagnosis (11.00
[1.0-58.0] years), median age at diagnosis (36.0 [1-65]
years), and number of exacerbations/patient in the
last year (one exacerbation, n=47 [72.3%]; two exac-
erbations, n=16 [24.6%]; three exacerbations, n=2
[3.1%]), were consistent with the eligibility criteria

Table 1. Baseline demographic and clinical characteristics
(safety analysis set).

Tezepelumab

210mg Q4W
(N=65)
Age (years), mean (SD) 51.3 (12.7)
Female sex 33 (50.8)
Smoking status
Never 48 (73.8)
Former 17 (26.2)
Nicotine consumption (pack-years)?, mean (SD) 5.1 (2.8)
Body mass index (kg/m?), mean (SD) 24.23 (4.53)

Pre-bronchodilator forced expiratory volume in 1s (%  78.616 (18.389)
predicted normal value), mean (SD)
Asthma Control Questionnaire-6 score, mean (SD)

Eosinophils (cells/uL), mean (SD)

1.96 (0.72)
339.72 (325.82)

<150 21 (32.3)
150-<300 18 (27.7)
300-<450 8 (12.3)
>450 18 (27.7)
Medical history
Nasal polyps 1(1.5)
Rhinitis 47 (72.3)
Chronic sinusitis 9 (13.8)
Chronic rhinosinusitis with nasal polyps 1(1.5)
Asthma characteristics
Time since diagnosis (years), mean (SD) 17.4 (16.2)
Time since symptoms started (years), mean (SD) 24.5 (15.8)
Age at diagnosis (years), mean (SD) 33.5(18.7)
Number of exacerbations/patient in the last year, 1.3 (0.5)
mean (SD)
1 47 (72.3)
2 16 (24.6)
3 2 (3.1)

Q4W, every 4weeks; SD, standard deviation.

Data are n (%), unless otherwise indicated.

Baseline=last non-missing measurement recorded on/prior to the study
treatment start date. The denominator for percentages was the number
of patients with non-missing data.

3Pack-year = 20 cigarettes/day for 1year, or equivalent. Nicotine consump-
tion (pack-years) was rounded down to zero for former smokers with
<% pack-years.

for the study population. The most common concom-
itant medical conditions at baseline were allergic rhi-
nitis (37/65 [56.9%]), seasonal allergy (23/65 [35.4%]),
and dyslipidemia (19/65 [29.2%]). Overall, 55/65
(84.6%) patients had a history of allergies.

Per the eligibility criteria, at baseline, all patients
were receiving treatment with medium- or high-dose
ICS (39/65 [60.0%] and 26/65 [40.0%], respectively)
and at least one additional maintenance asthma con-
troller medication (Table 2). In total, 64/65 (98.5%)
patients were on LABA as additional maintenance
treatment, including 36/65 (55.4%) on LABA alone
and 24/65 (36.9%) on LABA +LTRA.

Exposure

The mean (SD) and median (range) treatment com-
pliances with tezepelumab were 99.4% (2.47) and
100% (84.6-100.0), respectively. The median (range)
duration of exposure was 370.0 (251-375) days, with
a total of 64.8 patient-years of exposure to tezepelumab.
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Table 2. Baseline asthma treatments.
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Table 3. Summary of adverse events®®,

Tezepelumab

Tezepelumab

210mg Q4W 210mg Q4W
(N=65) (N=65)
ICS 65 (100) Any AE 39 (60.0)
Medium-dose? 39 (60.0) Any AE with an outcome of death 0
High-dose? 26 (40.0) Any SAE (including events with an outcome of death) 4 (6.2)
Oral corticosteroids 1(1.5) Any AE leading to discontinuation of study drug 1(1.5)
Maintenance treatment in addition to ICSP Events occurring in>3% of patients who received tezepelumab®
LABA 36 (55.4) Nasopharyngitis 13 (20.0)
Fixed-dose combination with ICS 36 (55.4) Pharyngitis 4 (6.2)
LABA +LTRA 24 (36.9) Back pain 3 (4.6)
LABA in fixed-dose combination with ICS 23 (35.4) Herpes zoster 3 (4.6)
Xanthine derivatives 7 (10.8) Upper respiratory tract inflammation 3 (4.6)
LABA + LAMA 2 (3.1) Bronchitis 2 (3.1)
LABA in fixed-dose combination with ICS 2 (3.1) Gastroenteritis 2 (3.1)
LABA + LAMA + LTRA 2 (3.1) Injection site erythema 2 (3.1)
LABA in fixed-dose combination with ICS 2 (3.1) Insomnia 2 (3.1)
LTRA 1(1.5) Muscle spasms 2 (3.1
ICS, inhaled corticosteroids; LABA, long-acting B,-agonist; LAMA, long-acting Oral. herpes 239
muscarinic antagonist; LTRA, leukotriene receptor antagonist; Q4W, every P“f”,t‘,‘s 23
Aweeks. Rhlnltls 2 (3.1)
Rib fracture 2 (3.1)

Data are n (%).

Treatment at baseline =treatment starting on/prior to the first day of study
treatment. Percentages were calculated using the number of patients in
the treatment group as the denominator.

aSupplementary Table 1 describes ICS dose estimations.

PLABA, LABA+LAMA, LTRA, LABA+LTRA, and LABA+LAMA+LTRA rows
are mutually exclusive; a patient was counted in only one of these rows.

Primary outcome—safety

Treatment interruptions were reported for six (9.2%)
patients due to AEs; two (3.1%) patients missed one
dose each due to AEs of somnolence and viral
gastroenteritis, and four (6.2%) patients declined site
visits due to COVID-19 pandemic concerns, missing
one, two, two, and four consecutive doses, respectively.

Overall, 39/65 (60.0%) patients experienced a total
of 94 AEs during the on-treatment period, the most
common AE being nasopharyngitis (13/65 [20.0%])
(Table 3). The maximum reported intensity of any
AE was mild in 32/65 (49.2%) patients, moderate in
5/65 (7.7%), and severe in 2/65 (3.1%) during the
on-treatment period.

Two (3.1%) patients had AEs that were assessed as
causally related to the study drug by the investigator
(mild AEs of injection site erythema that resolved
without treatment). Four (6.2%) patients reported one
SAE each during the on-treatment period, and all
were assessed as unrelated to the study drug by the
investigator; these were atrial fibrillation (severe), viral
gastroenteritis (moderate), lung abscess (severe), and
tonsillitis (moderate), which were reported in one
(1.5%) patient each. The SAE of lung abscess led to
tezepelumab discontinuation, and the SAE of atrial
fibrillation remained unresolved at the end of the
follow-up period. There were no AEs with a fatal
outcome.

AESIs reported during the on-treatment period are
described in Supplementary Table 4. Severe infections

AEs of special interest
Severe infections 9
Injection site reactions 2

AE, adverse event; Q4W, every 4 weeks; SAE, serious AE.

Data are n (%).

?Patients with multiple events in the same category/preferred term were
counted only once in that category; patients with events in>one cate-
gory/preferred term were counted once in each of those categories/
preferred terms.

PIncludes AEs occurring between the first administered dose of tezepelumab
and within 33days of the last dose, or study withdrawal.

‘Medical Dictionary for Regulatory Activities, v23.1.

9Not causally related to tezepelumab.

eCausally related to tezepelumab.

were reported in nine (13.8%) patients during the
on-treatment period and included herpes zoster and
oral herpes (two [3.1%] patients each), and viral
gastroenteritis, genital herpes simplex, influenza, lung
abscess, and tonsillitis (one [1.5%] patient each). None
of these events were assessed by the investigator as
causally related to tezepelumab. Injection site reactions
occurred in two patients (3.1%) and were classed as
mild, non-serious AEs of injection site erythema on
the abdominal wall, which were assessed by the inves-
tigator to be causally related to tezepelumab admin-
istration. During the study, no AESIs of opportunistic
infection, helminth infection, anaphylactic reaction,
hypersensitivity, malignancy, or Guillain-Barré syn-
drome were reported, and no patient had confirmed
immune complex disease. The male patient had a
mild, non-serious AE of drug-induced liver injury on
Day 171, but this was attributed to bepridil hydro-
chloride monohydrate that was used to treat an AE
of atrial fibrillation and was assessed by the investi-
gator to be unrelated to tezepelumab.

The change in blood eosinophils over time is
shown in Figure 2. The mean (SD) decrease from
baseline (340 [326] cells/uL) to Week 52 (162 [121]
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Figure 2. Blood eosinophil levels over time for patients receiving tezepelumab (safety analysis set, on-study). Data are shown

as mean (standard deviation).

cells/uL) was 181 (291) cells/pL, in line with the
expected pharmacodynamic effect of tezepelumab. No
notable trends or clinically meaningful shifts in the
values of other hematology parameters or clinical
chemistry parameters were observed over time.

A few shifts from negative or trace urinalysis param-
eters to positive values were observed; however, no
clinically important abnormalities or clinically signifi-
cant trends were identified during the study. No nota-
ble trends in changes to vital signs, electrocardiography;,
weight, or body mass index were observed over time.

Exploratory outcomes—efficacy,
pharmacokinetics, and immunogenicity

The estimated AAER was 0.11/patient-year; 3/65
(4.6%) patients had one exacerbation each, and 2/65
(3.1%) patients had two exacerbations each during
the planned treatment period. All five patients with
exacerbations were treated with systemic corticosteroids,
and one patient required an emergency room visit.
No exacerbations led to hospitalization.

A numerical increase in mean (SD) pre-BD FEV,
from baseline (2.257 [0.744] L) to Week 52 (2.329
[0.711] L) was observed, with a mean (SD) change from
baseline of 0.075 (0.226) L. Of the 63 patients included
in the summary analysis of ACQ-6 at Week 52, most
(45/63 [71.4%]) were responders, i.e. they had decreases
of 20.5 in ACQ-6 scores (Supplementary Table 5).
Higher proportions of patients had well-controlled
asthma (ACQ-6 score <0.75) and partly controlled

asthma (ACQ-6 score >0.75 to <1.5) at Week 52 than
at baseline: 23/63 (36.5%) and 23/63 (36.5%) versus
1/65 (1.5%) and 9/65 (13.8%) patients, respectively.

All 65 patients received tezepelumab and had at
least one detectable tezepelumab serum concentration
from a sample collected post-first dose. The arithmetic
mean (SD) serum concentrations of tezepelumab
210mg administered SC Q4W were similar at Week
24 (25.5 [8.61] pg/mL) and Week 52 (27.0 [8.11] pg/
mL), demonstrating that steady state was achieved by
Week 24, the first PK sampling time point
(Supplementary Table 6).

Based on the immunogenicity analysis, 3/65 (4.6%)
patients were ADA-positive: 2/65 (3.1%) patients were
positive at baseline only, and 1/65 (1.5%) was
ADA-positive at baseline and at follow-up Week 64
(Supplementary Table 7). None of these ADA-positive
cases were considered treatment-emergent, and no
patient was nAb-positive at any time during the study.

Discussion

This study demonstrated the safety of tezepelumab
over 52weeks in Japanese patients with inadequately
controlled severe asthma. No new safety concerns
were identified with the administration of tezepelumab
210mg Q4W in a study population considered to be
representative of the intended target population.
Importantly, approximately 60% of patients in our
study had baseline blood eosinophil counts <300 cells/
uL, so our results confirm that tezepelumab is
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generally safe and well-tolerated in patients with the
non-eosinophilic/non-type 2 asthma phenotype.

Human TSLP is involved in a wide range of
inflammatory reactions (25), and its blockage by
tezepelumab did not result in any new safety findings
(19) in the present study. The most commonly
reported AEs with an incidence >3% were nasophar-
yngitis, pharyngitis, back pain, herpes zoster, and
upper respiratory tract inflammation, and most AEs
were classified as mild or moderate. AESIs were
reported in 11/65 patients, of which three events were
considered serious (lung abscess, which led to dis-
continuation of tezepelumab; viral gastroenteritis; and
tonsillitis), but were not judged to be treatment-related.
No immune complex disease, anaphylactic reactions,
or hypersensitivity occurred during the study. The
decreases in mean blood eosinophil counts are an
expected pharmacodynamic effect of tezepelumab
(16,19,26) and not a safety concern. No other notable
trends or clinically meaningful shifts in the values
of hematology, clinical chemistry, or urinalysis param-
eters were observed. No patients had alanine amino-
transferase, aspartate aminotransferase, or total
bilirubin elevations that fulfilled Hy’s Law criteria for
potential drug-induced liver injury.

The overall safety profile of tezepelumab in the
present study was similar to that of the international
NAVIGATOR trial: 60.0% of patients in NOZOMI
experienced an AE versus 77.1% of those in the teze-
pelumab arm of NAVIGATOR (19). The rates of com-
mon AEs were also comparable between NOZOMI
and NAVIGATOR (tezepelumab arm): nasopharyngi-
tis, 20.0% and 21.4%; pharyngitis, 6.2% and 3.2%;
back pain, 4.6% and 4.0%; and herpes zoster, 4.6%
and 2.5%, respectively (19, AstraZeneca data on file).

Although all patients in the present study had pre-
sented at least one exacerbation in the past year, the
estimated AAER in NOZOMI was 0.11/patient-year,
and 5/65 (7.7%) patients had a total of seven asthma
exacerbations during the planned treatment period,
reflecting a considerable reduction in exacerbations
during 52 weeks of treatment. All exacerbations were
managed with systemic corticosteroids; one patient
required an emergency room visit but recovered with-
out the need for hospitalization. Numerical improve-
ments were observed in pre-BD FEV, (mean change
from baseline of 0.075L at Week 52), although the
change was smaller than that observed in the previous
phase III NAVIGATOR trial (19). Baseline FEV, was
higher in our study population than in the
NAVIGATOR population, which may have contributed
to this discrepancy, as there was less room for
improvement in patients in our study. Overall, 71.4%
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of patients (45/63) had decreases of >0.5 in their
ACQ-6 scores and were classified as responders at
Week 52, and the mean change in the ACQ-6 score
from baseline was —0.98. The change in ACQ-6 score
was also smaller than that of the NAVIGATOR trial,
and similar to the pre-BD FEV, results; this could be
because patients in our study had lower baseline
ACQ-6 scores. Finally, in the present study, more
patients had well-controlled or partly controlled
asthma at Week 52 compared with baseline.

Serum concentrations of tezepelumab were similar
at Weeks 24 and 52, suggesting that steady state was
achieved by Week 24 (first post-baseline PK sampling
time point). This is consistent with results from the
subset of Japanese patients in the NAVIGATOR study
(AstraZeneca, data on file).

The results of this study in Japanese patients with
inadequately controlled severe asthma are consistent
with findings in other populations. The multinational,
52-week phase IIb PATHWAY study showed that com-
pared with placebo, tezepelumab 210mg Q4W sig-
nificantly reduced exacerbations by up to 71%, and
had a similar safety profile (16). In the NAVIGATOR
study, which evaluated the effect of tezepelumab in
1059 patients with a range of severe uncontrolled
asthma phenotypes, including those with low blood
eosinophil counts, the frequency and types of AEs
reported with tezepelumab did not differ significantly
from those seen with placebo (19). Additionally, com-
pared with placebo, patients with severe uncontrolled
asthma who received tezepelumab had fewer asthma
exacerbations and better lung function, asthma con-
trol, and health-related quality of life.

This study has several limitations. As only Japanese
patients were recruited, the findings may not be gen-
eralizable to other populations. Furthermore, we were
only able to recruit a single adolescent and a small
number of patients aged 265years, so results in these
age groups should be interpreted with caution. There
was no blinding in this open-label study, and no com-
parator was assessed. Nevertheless, the study met the
aim of accruing additional long-term safety data fol-
lowing tezepelumab treatment, and also provided
additional information regarding the impact of teze-
pelumab on exacerbations and other asthma-related
symptoms.

Conclusions

No new safety concerns were detected during 52-week
treatment with tezepelumab 210mg SC Q4W in
Japanese patients with severe uncontrolled asthma;
thus, tezepelumab was considered safe and tolerable.
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Additionally, AESIs were infrequent and generally
mild or moderate. Japanese patients with severe
uncontrolled asthma in our cohort appeared to have
low immunogenicity to tezepelumab. Exploratory effi-
cacy findings suggest that Japanese patients benefited
from tezepelumab, based on the reduced number of
exacerbations and improvement in pre-BD FEV, and
ACQ-6 scores.
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