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Abstract
The global phase 3 IMpower010 study evaluated adjuvant atezolizumab versus best 
supportive care (BSC) following platinum-based chemotherapy in patients with re-
sected stage IB–IIIA non-small cell lung cancer (NSCLC). Here, we report a subgroup 
analysis in patients enrolled in Japan. Eligible patients had complete resection of 
histologically or cytologically confirmed stage IB (tumors ≥4 cm)–IIIA NSCLC. Upon 
completing 1–4 cycles of adjuvant cisplatin-based chemotherapy, patients were ran-
domized 1:1 to receive atezolizumab (fixed dose of 1200 mg every 21 days; 16 cy-
cles or 1 year) or BSC. The primary endpoint of the global IMpower010 study was 
investigator-assessed disease-free survival, tested hierarchically first in patients with 
stage II–IIIA NSCLC whose tumors expressed programmed death-ligand 1 (PD-L1) on 
≥1% of tumor cells, then in all randomized patients with stage II–IIIA NSCLC, and finally 
in the intention-to-treat (ITT) population (stage IB–IIIA NSCLC). Safety was evaluated 
in all patients who received atezolizumab or BSC. The study comprised 149 enrolled 
patients in three populations: ITT (n  = 117; atezolizumab, n  = 59; BSC, n  = 58), all-
randomized stage II–IIIA (n = 113; atezolizumab, n = 56; BSC, n = 57), and PD-L1 tumor 
cells ≥1% stage II–IIIA (n = 74; atezolizumab, n = 41; BSC, n = 33). At the data cutoff 
date (January 21, 2021), a trend toward disease-free survival improvement with at-
ezolizumab vs BSC was observed in the PD-L1 tumor cells ≥1% stage II–IIIA (unstrati-
fied hazard ratio [HR], 0.52; 95% confidence interval [CI], 0.25–1.08), all-randomized 
stage II–IIIA (unstratified HR, 0.62; 95% CI, 0.35–1.11), and ITT (unstratified HR, 0.61; 
95% CI, 0.34–1.10) populations. Atezolizumab-related grade 3/4 adverse events oc-
curred in 16% of patients; no treatment-related grade 5 events occurred. Adjuvant 
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1  |  INTRODUC TION

Non-small cell lung cancer accounts for the majority of lung cancer 
cases worldwide, with ~50% of these cases being classified as lo-
calized (stages I and II) or locally advanced (stage III) disease.1 The 
preferred treatment for stage I–II and select cases of stage III NSCLC 
is curative-intent surgery.2,3 However, prognosis remains poor, par-
ticularly for patients with stage III disease, who demonstrate lower 
5-year survival rates than patients with stage I disease,4 potentially 
indicating the presence of micrometastases in some patients with 
resected tumors.

In Japan, >85% of NSCLC cases can be categorized as stage I–
IIIA, with surgical resection being the predominant treatment in this 
patient population.5,6 Consistent with the trend observed in global 
populations, the 5-year OS rates following surgical resection range 
from 72% to 84% for stage IA and decrease to between 30% and 
38% for stage IIIA NSCLC.5,6 More recent registry study data, includ-
ing from patients with small cell lung cancer, show 5-year OS rates of 
84% to 89% for patients with stage IA disease and 48% to 49% for 
patients with stage IIIA disease following surgical resection.7

Globally, adjuvant platinum-based chemotherapy is a standard 
of care for patients with completely resected stage IB–IIIA NSCLC.2 
Although cisplatin-based regimens have demonstrated survival 
benefit in several randomized clinical trials, only a modest absolute 
benefit of 5% in 5-year OS is observed.8,9 Cisplatin-based adjuvant 
chemotherapy is also a standard treatment for patients with resected 
early-stage NSCLC in Japan. However, as the Japan Intergroup Trial 
of Pemetrexed Adjuvant Chemotherapy for Completely Resected 
Nonsquamous Non-Small Cell Lung Cancer (JIPANG) has shown, 
there is uncertainty as to which chemotherapy regimen offers the 
most convincing benefit in these settings.10

Immune checkpoint inhibitors such as anti–PD-L1 and anti–
PD-1 agents are standard first-line treatments for metastatic or 
advanced NSCLC without oncogenic driver mutations, either as 
single agents or in combination with chemotherapy.11 The human-
ized anti–PD-L1 monoclonal antibody atezolizumab (Tecentriq®, F. 
Hoffmann-La Roche AG, Switzerland), which inhibits the interaction 
between PD-L1 and its receptors PD-1 and B7.1, reinvigorating an-
titumor immunity,12 is approved for the treatment of metastatic or 
recurrent NSCLC in the first-line as well as in the second-line and 
beyond.11,13,14 In Japan, atezolizumab is approved for the treatment 
of unresectable, advanced, or recurrent NSCLC; untreated unresect-
able, advanced, or recurrent NSCLC; and untreated PD-L1-positive, 
unresectable, advanced, or recurrent NSCLC.15 Based on the results 

of the interim DFS analysis of the phase 3 IMpower010 study, adju-
vant atezolizumab was approved in countries including the USA and 
Japan for use in adult patients who received platinum-based chemo-
therapy following resection of their stage II–IIIA NSCLC with PD-
L1 expression on ≥1% of tumor cells, as determined by an approved 
diagnostic test.15,16

The global, randomized, open-label IMpower010 study (Clini​
calTr​ials.gov: NCT02486718) is investigating the efficacy and 
safety of adjuvant atezolizumab versus BSC in patients with stage 
IB–IIIA NSCLC who received platinum-based chemotherapy after 
resection.16 Atezolizumab (n  =  507) demonstrated a statistically 
significant improvement in the primary efficacy endpoint of DFS 
versus BSC (n = 498) in patients with stage II–IIIA NSCLC who had 
PD-L1 expression on TC covering ≥1% of tumor area (HR, 0.66; 
95% CI, 0.50–0.88), and in all randomized patients with stage II–
IIIA NSCLC (HR, 0.79; 95% CI, 0.64–0.96). The statistical signif-
icance boundary was not crossed for DFS in the ITT population 
comprising all randomized patients (stage IB–IIIA; HR, 0.81; 95% 
CI, 0.67–0.99). The toxicity profile of atezolizumab evaluated in 
all randomized patients who received atezolizumab or BSC was 
consistent with that observed for atezolizumab in previous stud-
ies of patients with NSCLC, with no new safety signals being 
identified.13,14,17

Clinical response and tolerability to systemic anticancer ther-
apy, including immunotherapy, may differ between Asian and non-
Asian patients, as demonstrated by several studies, across cancer 
types.18,19 Some studies comparing the efficacy of PD-L1/PD-1 
inhibitors in Asian and non-Asian patients have shown enhanced 
benefit in Japanese patients in particular.19 However, an increased 
risk of treatment-related pneumonitis or hepatotoxicities has also 
been observed among Japanese patients receiving systemic an-
ticancer therapy.19 PD-L1/PD-1 inhibitors, which present a risk 
of immune-related pneumonitis, may cause increased toxicity in 
Japanese patients, as was observed in the Japanese subgroup anal-
ysis of second-line atezolizumab in patients with metastatic NSCLC 
in the phase 3 OAK study.20 Therefore, it is important to explore 
the efficacy and safety of immunotherapies, such as atezolizumab, 
in specific ethnic populations, including Japanese patients, to deter-
mine the benefits in clinical response as well as identify ethnicity-
dependent toxic effects.

Here, we describe the efficacy and safety of adjuvant atezoli-
zumab in Japanese patients (defined as patients enrolled at sites in 
Japan) with resected stage IB–IIIA NSCLC from the IMpower010 
study.

atezolizumab showed disease-free survival improvement and a tolerable toxicity pro-
file in Japanese patients in IMpower010, consistent with the global study results.

K E Y W O R D S
atezolizumab, Japanese, non-small cell lung cancer, PD-L1 inhibitor, PD-L1 protein
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2  |  MATERIAL S AND METHODS

2.1  |  Study design

The study design for the global IMpower010 study has been previ-
ously described.16 Briefly, the study was conducted in two phases: 
enrollment and randomization. In the enrollment phase, eligible pa-
tients received one of four cisplatin-based chemotherapy regimens 
for up to four 21-day cycles, based on investigator choice: cisplatin 
75 mg/m2 IV on day 1, plus either vinorelbine 30 mg/m2 IV on days 1 
and 8, docetaxel 75 mg/m2 on day 1, gemcitabine 1250 mg/m2 IV on 
days 1 and 8, or, for patients with nonsquamous NSCLC, pemetrexed 
500 mg/m2 on day 1.

Patients who completed their cisplatin-based chemotherapy 
regimen without disease recurrence, and who were considered el-
igible for the randomization phase, were randomly assigned, 1:1, to 
treatment by a permuted-block method. Patients received either 
atezolizumab at a fixed dose of 1200 mg IV on day 1 of a 21-day cycle 
for up to 16 cycles (or 1 year) or BSC, which included observation 
and regular scans to detect disease recurrence. Stratification fac-
tors for randomization were sex (female vs male), tumor histology 
(squamous vs nonsquamous), extent of disease (stage IB vs stage II 
vs stage IIIA), and PD-L1 tumor expression status (TC2/3 and any 
IC vs TC0/1 and IC2/3 vs TC0/1 and IC0/1) as determined by the 
SP142 immunohistochemistry assay (Ventana Medical Systems Inc, 
Tucson, AZ, USA).21 No crossover was allowed from the BSC arm to 
the atezolizumab arm.

The trial was conducted in accordance with the Good Clinical 
Practice guidelines and the principles of the Declaration of Helsinki. 
The study protocol was approved by the Institutional Review Board 
or Ethics Committee of each participating site. The safety data were 
periodically reviewed by an independent data monitoring commit-
tee. All patients provided written informed consent. Exploratory 
analysis of the Japanese subpopulation was predetermined and ap-
proved by the Institutional Review Boards in Japan.

2.2  |  Patients

All patients enrolled at the 24 study sites in Japan were included 
in this subgroup analysis. Eligible patients were aged ≥18 years, had 
an Eastern Cooperative Oncology Group performance status of 0 
or 1, had histologically or cytologically diagnosed stage IB (tumors 
≥4 cm)-IIIA (T2–3 N0, T1–3 N1, T1–3 N2, T4 N0–1) NSCLC per the 
Union Internationale Contre le Cancer/American Joint Committee 
on Cancer staging system, 7th edition,22 and were eligible to receive 
cisplatin-based chemotherapy. As IMpower010 was based on patho-
logical staging, all mentions of disease stage in the study refer to 
pathological stage. Patients with EGFR+ or ALK+ NSCLC tumors were 
also enrolled. Representative formalin-fixed paraffin-embedded re-
sected tumor specimens were required to test PD-L1 tumor expres-
sion using the SP142 immunohistochemistry assay (Ventana). The 
protocol was later amended to assess the primary efficacy endpoint 

in patients with PD-L1 expression on TC covering ≥1% of tumor 
area, as determined by the SP263 IH immunohistochemistry C assay 
(Ventana).16,23

2.3  |  Assessments and endpoints

The primary efficacy objective was to evaluate the efficacy of at-
ezolizumab monotherapy compared with that of BSC, based on the 
investigator-assessed DFS in the PD-L1 TC ≥1% (SP263) stage II–
IIIA, all-randomized stage II–IIIA NSCLC, and the ITT populations, 
defined as all randomized patients with stage IB–IIIA NSCLC. Key 
secondary efficacy objectives were OS in the ITT population, 3-
year and 5-year DFS rates in the PD-L1 TC ≥1% (SP263) stage II–
IIIA, all-randomized stage II–IIIA NSCLC, and ITT populations. All 
randomized patients underwent tumor assessments by computed 
tomography (CT) at baseline, and every 4 months from cycle 1, day 
1 in the first year and every 6 months in the second year. In patients 
experiencing no disease recurrence, tumor assessments were per-
formed every 6 months by CT and X-ray during years 3–5, and by 
X-ray every year thereafter.

Safety was evaluated in patients randomized to the atezolizumab 
arm who received at least one dose of study drug and patients ran-
domized to the BSC arm who had at least one post-baseline safety 
assessment. All AE, serious AEs and AESI were recorded during the 
study and for 30 days after the last dose of study treatment for all 
AEs and 90 days after the last study treatment for serious AEs and 
AESIs.

2.4  |  Statistical analysis

Details of the statistical methods used in the IMpower010 study 
have been previously described,16 and the same methods were fol-
lowed in this exploratory analysis of the Japanese population (de-
fined as patients enrolled at sites in Japan). The primary efficacy 
endpoint of DFS and the secondary efficacy endpoint of OS were hi-
erarchically tested: first DFS in the PD-L1 TC ≥1% (SP263) stage II–
IIIA population, then DFS in the all-randomized stage II–IIIA NSCLC 
population, then DFS in the ITT population, and then OS in the ITT 
population. The unstratified HR for DFS and OS were determined by 
a Cox regression model, including two-sided 95% CIs. Kaplan–Meier 
methodology was used to estimate DFS and OS in both study arms, 
with two-sided 95% CIs for each median survival time being de-
termined using the Brookmeyer–Crowley method. In the Japanese 
subgroup analysis, demographic characteristics, such as age, sex, 
race/ethnicity, baseline disease characteristics, and cisplatin-based 
regimen, were summarized by treatment arm. Descriptive statistics 
(mean, median, standard deviation, and range) are presented for 
continuous data; frequencies and percentages are presented for 
categorical data. Safety was evaluated according to the National 
Cancer Institute Common Terminology Criteria for Adverse Events 
(NCI CTCAE version 4.0). Reported data included all-grade AEs, 
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F I G U R E  1  IMpower010 patient profile in the Japanese subpopulation. Screening, enrollment, and randomization of patients enrolled at 
Japanese sites of the global IMpower010 study. BSC, best supportive care; ITT, intention-to-treat; NSCLC, non-small cell lung cancer; PD-L1, 
programmed death-ligand 1; TC, tumor cells
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grade 3–5 AEs, serious AEs, AESIs, and AEs leading to study drug 
discontinuation or interruption. Statistical analysis was performed 
using SAS (version 9.4).

3  |  RESULTS

3.1  |  Patients

In total, 149 patients were recruited from 24 sites in Japan between 
October 2015 and September 2018 (Figure  1). Of these patients, 
147 received adjuvant cisplatin-based chemotherapy. In total, 77 
patients received cisplatin plus vinorelbine, 61 patients received cis-
platin plus pemetrexed, four received cisplatin plus gemcitabine, and 
five received cisplatin plus docetaxel. Patients received a median of 
4.0, 4.0, 3.5, and 4.0 cycles of cisplatin as a part of each regimen, 
respectively. Patients also received a median of eight doses of vi-
norelbine, four cycles of pemetrexed, 6.5 doses of gemcitabine and 
four cycles of docetaxel, respectively. Of the patients who received 
cisplatin plus vinorelbine, 58 (75%) received four cycles of cisplatin 
and 56 (73%) received four  cycles of vinorelbine. Among patients 
who received cisplatin plus pemetrexed, 47 (77%) received four cy-
cles each of cisplatin and pemetrexed. Two patients (50%) in the cis-
platin plus gemcitabine group received four cycles each of cisplatin 
and gemcitabine, and three patients (60%) in the cisplatin plus doc-
etaxel group received four cycles each of cisplatin and docetaxel.

The ITT population comprised all randomized patients (stage 
IB–IIIA; n = 117) who received either atezolizumab (n = 59) or BSC 
(n = 58). In total, 113 patients (atezolizumab, n = 56; BSC, n = 57) 
had stage II–IIIA disease, of whom 74 patients (atezolizumab, n = 41; 
BSC, n = 33) had PD-L1 expression on TC covering ≥1% of the tumor 
area, as defined by the SP263 immunohistochemistry assay, and 
comprised the PD-L1 TC ≥1% stage II–IIIA population.

Baseline characteristics were generally similar between study 
arms across the three populations (Table 1; Table S1). In the PD-L1 
TC ≥1% stage II–IIIA population, the atezolizumab arm had fewer 
patients aged ≥65 years than the BSC arm (46% vs 67%), while the 
percentage of patients with PD-L1 expression on TC covering ≥50% 
of tumor area was higher in the atezolizumab arm than the BSC arm 
(59% vs 49%). Similar trends in demographics and baseline charac-
teristics were observed in the all-randomized stage II–IIIA and ITT 
populations. Across populations, all patients were of Asian race.

3.2  |  Efficacy

At the data cutoff date (January 21, 2021), the median survival 
follow-up duration was 38.3 months (range, 0.2–52.8) in the PD-L1 
TC ≥1% stage II–IIIA population, 38.3  months (range, 0.2–52.8) in 
the all-randomized stage II–IIIA population, and 38.2 months (range, 
0.2–52.8) in the ITT population. Median DFS in the PD-L1 TC ≥1% 
stage II–IIIA population was not reached (NR; 95% CI, 36.0-NR) 

TA B L E  1  Demographics and baseline characteristics of the 
Japanese PD-L1 TC ≥1% stage II–IIIA population

Atezolizumab 
(n = 41)

BSC 
(n = 33)

Median age (range), years 64.0 (40–75) 68.0 (37–74)

Age group, n (%)

<65 years 22 (53.7) 11 (33.3)

≥65 years 19 (46.3) 22 (66.7)

Age group, n (%)

<65 years 22 (53.7) 11 (33.3)

65–74 years 18 (43.9) 22 (66.7)

75–84 years 1 (2.4) 0

Sex, n (%)

Male 31 (75.6) 27 (81.8)

Female 10 (24.4) 6 (18.2)

Race, n (%)

Asian 41 (100) 33 (100)

Ethnicity, n (%)

Not Hispanic or Latino 40 (98) 33 (100)

Not stated 1 (2) 0

Baseline ECOG PS, n (%)

0 30 (73.2) 26 (78.8)

1 11 (26.8) 7 (21.2)

Tobacco use history, n (%)

Never 5 (12.2) 4 (12.1)

Previous 35 (85.4) 28 (84.8)

Current 1 (2.4) 1 (3.0)

Stage, n (%)

IIA 14 (34.1) 10 (30.3)

IIB 6 (14.6) 5 (15.2)

IIIA 21 (51.2) 18 (54.5)

Histology, n (%)

Squamous 12 (29.3) 9 (27.3)

Nonsquamous 29 (70.7) 24 (72.7)

EGFR mutation status, n (%)

Yes 6 (14.6) 6 (18.2)

No 26 (63.4) 20 (60.6)

Unknown 9 (22.0) 7 (21.2)

ALK mutation status, n (%)

Yes 2 (4.9) 2 (6.1)

No 31 (75.6) 23 (69.7)

Unknown 8 (19.5) 8 (24.2)

PD-L1 status by SP263, n (%)

<50% TC 17 (41.5) 17 (51.5)

≥50% TC 24 (58.5) 16 (48.5)

Abbreviations: ALK, anaplastic lymphoma kinase; BSC, best supportive 
care; ECOG PS, Eastern Cooperative Oncology Group performance 
status; EGFR, epidermal growth factor receptor; PD-L1, programmed 
death-ligand 1; TC, tumor cells.
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in the atezolizumab arm and 31.4  months (95% CI, 12.3  months-
NR) in the BSC arm (unstratified HR, 0.52; 95% CI, 0.25–1.08) 
(Figure  2). In the all-randomized stage II–IIIA population, median 
DFS was 42.3  months (95% CI, 36.0-NR) in the atezolizumab arm 
and 31.6  months (95% CI, 18.3-NR) in the BSC arm (unstratified 
HR, 0.62; 95% CI, 0.35–1.11) (Figure  S1A). Median DFS in the at-
ezolizumab arm of the ITT population was NR (95% CI, 36.0-NR) 
and 37.2 months (95% CI, 19.0-NR) in the BSC arm (unstratified HR, 
0.61; 95% CI, 0.34–1.10) (Figure S1B). DFS outcomes in key patient 
subgroups of the PD-L1 TC ≥1% stage II–IIIA population are shown 
in Figure 3.

Overall survival was not mature as of the data cutoff date, with 
death events in the ITT population having occurred in 8.5% (n = 5) 
and 10.3% (n  =  6) of patients in the atezolizumab and BSC arms, 
respectively. In the all-randomized stage II–IIIA population, death 
events occurred in 8.9% of patients (n = 5) in the atezolizumab arm 
and 10.5% of patients (n = 6) in the BSC arm. In the PD-L1 TC ≥1% 
stage II–IIIA population, death events occurred in 7.3% (n = 3) and 
18.2% (n = 6) of patients, respectively. Median OS in all three study 
populations was NR in both arms, with an HR of 0.86 (95% CI, 0.26–
2.81), 0.88 (95% CI, 0.27–2.89), and 0.41 (95% CI, 0.10–1.64) in the 
respective populations (Figure S2). In the PD-L1 TC ≥1% stage II–
IIIA population, 24.4% of patients (n = 10) in the atezolizumab arm 
and 39.4% of patients (n = 13) in the BSC arm received subsequent 
non-protocol anticancer treatment (Table S2). The proportion of pa-
tients who subsequently received an antineoplastic agent was 24.4% 
(n = 10) in the atezolizumab arm and 39.4% of patients (n = 13) in 
the BSC arm.

3.3  |  Safety

The safety-evaluable population included 56 patients in the atezoli-
zumab arm and 58 patients in the BSC arm. The median duration of 
atezolizumab treatment was 10.4 months (range, 0–14 months), with 
a median of 16.0 (range, 1–16) atezolizumab doses received. Overall, 

62.5% of patients (n = 35) completed 16 cycles of atezolizumab treat-
ment, with 8.9% (n = 5) completing 8–15 cycles and 28.6% (n = 16) 
completing 0–7 cycles.

AEs of any grade occurred in 94.6% of patients (n = 53) in the 
atezolizumab arm and 77.6% of patients (n  =  45) in the BSC arm; 
events were of grade 3/4 severity in 26.8% (n = 15) and 12.1% of 
patients (n  =  7), respectively (Table  2). The most frequently oc-
curring AEs of any grade in either study arm were pyrexia (atezoli-
zumab arm, 33.9% [n = 19]; BSC arm, 1.7% [n = 1]), nasopharyngitis 
(atezolizumab arm, 16.1% [n = 9]; BSC arm, 25.9% [n = 15]), and rash 
(atezolizumab arm, 16.1% [n = 9]; BSC arm, 1.7% [n = 1]) (Table 3). 
The most frequently occurring grade 3/4 AEs in either arm were 
abnormal hepatic function and increased blood creatine phosphoki-
nase, with each occurring in 3.6% of patients (n = 2) in the atezoli-
zumab arm and no patients in the BSC arm. Death due to any cause 
was reported in 8.9% of patients (n  =  5) in the atezolizumab arm 
and 10.3% of patients (n = 6) in the BSC arm, with no deaths due to 
AEs (Table S3). All reported deaths in the atezolizumab arm and five 
deaths in the BSC arm were due to disease relapse. One death in 
the BSC arm was a treatment-emergent medical event that occurred 
beyond the AE-reporting period.

Serious AEs occurred in 17.9% (n = 10) and 6.9% (n = 4) of pa-
tients in the atezolizumab and BSC arms, respectively, with the most 
frequently occurring serious AE in the atezolizumab arm being py-
rexia, occurring in 3.6% of patients (n = 2) (Table S4).

Treatment-related AEs of any grade were experienced by 71.4% 
of patients (n  =  40) in the atezolizumab arm, with 16.1% (n  =  9) 
experiencing events of grade 3/4 severity (Table 2). The most fre-
quently occurring atezolizumab-related AEs of any grade were py-
rexia, peripheral sensory neuropathy, rash, and pruritus (Table S5). 
The most common atezolizumab-related grade 3/4 AEs were abnor-
mal hepatic function, occurring in 3.6% of patients (n = 2), and in-
creased γ-glutamyl transferase, neutropenia, decreased neutrophil 
count, inappropriate antidiuretic hormone secretion, hyponatremia, 
hypotension, leukopenia, rash, pyrexia, adrenal insufficiency, and 
drug-induced liver injury, each occurring in 1.8% of patients (n = 1). 

F I G U R E  2  Disease-free survival in 
the Japanese PD-L1 TC ≥ 1% stage II–IIIA 
population. Kaplan–Meier estimates of 
disease-free survival in the atezolizumab 
and best supportive care arms are shown 
for Japanese patients in the stage II–IIIA 
population whose tumors expressed 
PD-L1 on ≥1% of tumor cells (TC). DFS, 
disease-free survival; NR, not reached; 
NSCLC, non-small cell lung cancer; PD-L1, 
programmed death-ligand 1; TC, tumor 
cells
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F I G U R E  3  Disease-free survival in key patient subgroups of the Japanese PD-L1 TC ≥1% stage II–IIIA population. Forest plots of disease-
free survival in patient subgroups of the Japanese stage II–IIIA population with PD-L1 expression on ≥1% of TC. ALK, anaplastic lymphoma 
kinase; BSC, best supportive care; CI, confidence interval; ECOG PS, Eastern Cooperative Oncology Group performance status; EGFR, 
epidermal growth factor receptor; NR, not reached; OS, overall survival; PD-L1, programmed death-ligand 1; TC, tumor cells. aPer electronic 
case report form
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Serious AEs deemed related to atezolizumab treatment occurred in 
12.5% of patients (n = 7) (Table S4). No treatment-related grade 5 
AEs were reported. Long-lasting AEs with a duration of ≥1 year oc-
curred in 66% (n  =  37) of patients treated with atezolizumab and 
31% (n  =  18) of patients treated with BSC in the Japanese popu-
lation (Table S6). In the non-Japanese population, long-lasting AEs 
occurred in 58% (n = 255) of patients in the atezolizumab arm and 
38% (n = 164) of patients in the BSC arm.

All-grade immune-mediated AEs were reported in 55.4% of pa-
tients (n = 31) in the atezolizumab arm and 6.9% of patients (n = 4) in 
the BSC arm, with grade 3 immune-mediated AEs occurring in 10.7% 

(n = 6) and 3.4% (n = 2) of patients in the respective arms (Table 2). 
No grade 4 or 5 immune-mediated AEs were reported in either the 
atezolizumab or BSC arm. The most common immune-mediated AE 
was rash, occurring in 33.9% of patients (n = 19) receiving atezoli-
zumab and 1.7% of patients (n = 1) receiving BSC (Table 4).

Atezolizumab was discontinued in 23.2% of patients (n = 13) due 
to AEs. The most common AEs leading to atezolizumab discontinu-
ation were pneumonitis, occurring in 5.4% of patients (n = 3), and 
abnormal hepatic function and peripheral sensory neuropathy, each 
occurring in 3.6% of patients (n = 2). All AEs that led to atezolizumab 
discontinuation were considered treatment related.

Japanese (N = 114) Non-Japanese (N = 876)

Atezolizumab 
(n = 56)

BSC 
(n = 58)

Atezolizumab 
(n = 439)

BSC 
(n = 437)

Patients with ≥1 AE, n (%) 53 (94.6) 45 (77.6) 406 (92.5) 305 (69.8)

All events, n 293 110 2449 1143

Grade 3/4 15 (26.8) 7 (12.1) 93 (21.2) 50 (11.4)

Grade 5 0 0 8 (1.8) 3 (0.7)

Treatment-related AE, n (%) 40 (71.4) 0 295 (67.2) 0

Grade 3/4 9 (16.1) 0 44 (10.0) 0

Grade 5 0 0 4 (0.9) 0

Deaths, n (%) 5 (8.9) 6 (10.3) 90 (20.5) 84 (19.2)

Serious AE, n (%) 10 (17.9) 4 (6.9) 77 (17.5) 38 (8.7)

Treatment related 7 (12.5) 0 30 (6.8) 0

AE leading to dose 
interruption of 
atezolizumab, n (%)

19 (33.9) — 123 (28.0) —

AE leading to 
discontinuation of 
atezolizumab, n (%)

13 (23.2) — 77 (17.5) —

Immune-mediated AE, 
n (%)

31 (55.4) 4 (6.9) 225 (51.3) 43 (9.8)

Grade 3/4 6 (10.7)a 2 (3.4) 33 (7.5) 1 (0.2)

Grade 5 0 0 2 (<1) 0

Abbreviations: AE, adverse event.
aNo grade 4 immune-mediated AEs were reported in the Japanese safety-evaluable population.

TA B L E  2  Summary of adverse events 
in the safety-evaluable population

n (%)

Atezolizumab (n = 56) BSC (n = 58)

Any grade Grade 3/4 Any grade Grade 3/4

Pyrexia 19 (33.9) 1 (1.8) 1 (1.7) 0

Nasopharyngitis 9 (16.1) 0 15 (25.9) 0

Rash 9 (16.1) 1 (1.8) 1 (1.7) 0

Peripheral sensory neuropathy 9 (16.1) 0 1 (1.7) 0

Pruritus 8 (14.3) 0 1 (1.7) 0

Blood creatinine increased 6 (10.7) 0 0 0

Blood creatine phosphokinase increased 4 (7.1) 2 (3.6) 0 0

Hepatic function abnormal 3 (5.4) 2 (3.6) 0 0

Abbreviation: BSC, best supportive care.

TA B L E  3  Adverse events of any grade 
occurring in ≥10% and grade 3/4 adverse 
events occurring in ≥2% of the Japanese 
safety-evaluable population
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4  |  DISCUSSION

Several PD-L1/PD-1 inhibitors are approved in Japan for first- or 
second-line treatment of advanced or metastatic NSCLC15,24,25 as 
part of clinical practice. However, treatment options for Japanese 
patients with completely resected early-stage NSCLC remain limited 
to platinum-based adjuvant chemotherapy. Immune checkpoint in-
hibition has now emerged as a treatment strategy for early-stage 
NSCLC following surgery and adjuvant chemotherapy, as demon-
strated by the pivotal global IMpower010 study. Although previous 
studies have shown that immunotherapies may have an enhanced 
benefit in Japanese patients, these agents have also been associ-
ated with a relatively higher risk of toxicity in Asian populations.19,26 

Here, we performed a subgroup analysis of Japanese patients from 
IMpower010 to assess the benefit–risk profile of atezolizumab in the 
Japanese population and found that the results were consistent with 
those seen in the primary analysis of the global IMpower010 study 
population.16 Atezolizumab demonstrated a trend toward improve-
ment in DFS vs BSC in the Japanese PD-L1 TC ≥1% stage II–IIIA 
population and an acceptable overall safety profile in the Japanese 
population, with no new safety signals identified. Unstratified DFS 
HRs in the stage II–IIIA population and the ITT population favored 
atezolizumab vs BSC in the Japanese subpopulation.

Analysis of DFS in key patient subgroups of the Japanese PD-L1 
TC ≥1% stage II–IIIA population demonstrated a trend toward im-
provement with atezolizumab vs BSC in most groups. Interestingly, 

TA B L E  4  Immune-mediated adverse events occurring in the safety-evaluable population

n (%)

Japanese (N = 114) Non-Japanese (N = 876)

Atezolizumab (n = 56) BSC (n = 58)
Atezolizumab 
(n = 439) BSC (n = 437)

Any grade
Grade 
3/4

Any 
grade Grade 3/4 Any grade

Grade 
3/4

Any 
grade Grade 3/4

Rash 19 (33.9) 1 (1.8) 1 (1.7) 0 72 (16.4) 6 (1.4) 10 (2.3) 0

Hepatitis (diagnosis and laboratory 
abnormalities)

10 (17.9) 4 (7.1) 1 (1.7) 0 76 (17.3) 16 (3.6) 21 (4.8) 1 (<1)

Hepatitis (laboratory abnormalities) 9 (16.1) 3 (5.4) 1 (1.7) 0 72 (16.4) 13 (3.0) 20 (4.6) 1 (<1)

Pneumonitis 6 (10.7) 0 0 0 13a (3.0) 4 (<1) 3 (<1) 0

Hyperthyroidism 2 (3.6) 0 1 (1.7) 0 30 (6.8) 2 (<1) 3 (<1) 0

Hypothyroidism 3 (5.4) 0 0 0 83 (18.9) 0 3 (<1) 0

Ocular inflammatory toxicity 1 (1.8) 0 1 (1.7) 1 (1.7) 0 0 0 0

Adrenal insufficiency 1 (1.8) 1 (1.8) 0 0 5 (1.1) 1 (<1) 0 0

Hepatitis (diagnosis) 1 (1.8) 1 (1.8) 0 0 6 (1.4) 3 (<1) 1 (<1) 0

Meningitis 1 (1.8) 0 0 0 1 (<1) 1 (<1) 0 0

Meningoencephalitis 1 (1.8) 0 0 0 3 (<1) 3 (<1) 0 0

Myositis 1 (1.8) 0 0 0 3 (<1) 0 1 (<1) 0

Myositis (myositis and 
rhabdomyolysis)

1 (1.8) 0 0 0 3 (<1) 0 1 (<1) 0

Pancreatitis 0 0 1 (1.7) 1 (1.7) 2 (<1) 1 (<1) 0 0

Severe cutaneous reactions 1 (1.8) 0 0 0 1 (<1) 0 0 0

Infusion-related reactions 0 0 0 0 7 (1.6) 1 (<1) 0 0

Colitis 0 0 0 0 4 (<1) 2 (<1) 1 (<1) 0

Diabetes mellitus 0 0 0 0 4 (<1) 0 1 (<1) 0

Autoimmune hemolytic anemia 0 0 0 0 2 (<1) 0 0 0

Encephalitis 0 0 0 0 2 (<1) 2 (<1) 0 0

Myocarditis 0 0 0 0 2b (<1) 0 0 0

Guillain–Barré syndrome 0 0 0 0 1 (<1) 1 (<1) 0 0

Hypophysitis 0 0 0 0 1 (<1) 0 0 0

Nephritis 0 0 0 0 1 (<1) 0 0 0

Vasculitis 0 0 0 0 0 0 1 (<1) 0

Abbreviation: BSC, best supportive care.
aOne patient had grade 5 pneumonitis.
bOne patient had grade 5 myocarditis.
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results in patients whose tumor harbored EGFR or ALK mutations 
were similar to those whose tumors did not have these alterations. 
However, these results must be interpreted with caution given the 
small number of EGFR- or ALK-positive patients (n = 15) and that the 
mechanism driving results in this population is unclear. Treatment 
decisions should be made with due consideration of available alter-
native targeted treatment options in this population.

Among Japanese (n = 56) and non-Japanese (n = 439) patients 
in the atezolizumab arm, similar incidences of any-grade AEs (95% 
vs 93%) and any-grade treatment-related AEs (71% vs 67%) were 
observed. Slightly higher incidences of any-cause grade 3/4 AEs 
(27% vs 21%), grade 3/4 treatment-related AEs (16% vs 10%) and 
any-grade long-lasting AEs (66% vs 58%) were seen in Japanese pa-
tients compared with non-Japanese patients. However, these data 
should be interpreted with caution due to the smaller sample size 
of the Japanese population. No AEs led to death in the Japanese 
safety-evaluable population. The incidence of immune-mediated 
AEs was similar between the Japanese (55%) and non-Japanese 
(51%) patients; grade 3/4 immune-mediated AEs occurred at compa-
rable rates in the two groups (11% vs 8%), with no grade 4 immune-
mediated AEs reported in the Japanese population. Atezolizumab 
treatment discontinuations due to AEs were reported in 23% of 
Japanese patients compared with 18% of non-Japanese patients. 
The most frequent AE leading to atezolizumab discontinuation was 
pneumonitis, occurring in 5.4% of patients. While Japanese pa-
tients receiving anticancer therapy typically present a higher risk of 
pneumonitis than non-Japanese populations,19,20 pneumonitis was 
reported as one of the most frequent reasons for atezolizumab dis-
continuation in the global IMpower010 population as well.16 No new 
long-lasting risks with atezolizumab monotherapy were identified.

Atezolizumab treatment regimens, including monotherapy and 
combinations with chemotherapy, have been specifically investi-
gated in Asian populations, including Japanese patients in several 
studies, and have shown consistent clinical benefit and safety in 
global study populations and Japanese subpopulations.20,27–29 
The results of this subgroup analysis of Japanese patients from 
IMpower010 expand upon these findings and suggest a positive 
benefit–risk profile of atezolizumab for this group of patients with 
resected stage II–IIIA NSCLC. Limitations of this subgroup analysis 
include the open-label nature of the trial, small sample size, lack of 
power for efficacy comparisons, and assessment of DFS by investi-
gator rather than a central review committee. The use of DFS, rather 
than OS, as the primary endpoint may be considered a limitation of 
this study, given that OS is widely accepted as the most clinically 
relevant endpoint in NSCLC trials.30 However, DFS is increasingly 
gaining acceptance as a primary endpoint in the adjuvant setting,31 
with multiple phase 3 trials of adjuvant therapies for NSCLC eval-
uating DFS or progression-free survival as a primary endpoint, in-
cluding the ADUARA32 and PEARLS/KEYNOTE-09133 trials. Given 
the extended follow-up times required to measure OS, the use of 
DFS as a surrogate endpoint can allow for the timely approval of 
new agents.30

In conclusion, consistent with findings in the global IMpower010 
study, there was a trend toward DFS improvement with adjuvant 
atezolizumab following cisplatin-based chemotherapy compared 
with BSC in Japanese patients with completely resected stage II–IIIA 
NSCLC, including those with PD-L1 TC ≥1% tumors. Longer median 
DFS in the atezolizumab arm versus the BSC arm was observed in the 
stage IB–IIIA ITT population. Adjuvant atezolizumab was tolerable in 
this Japanese patient population, and the observed toxicity profile was 
similar to that reported in the safety-evaluable population of the global 
IMpower010 study. No new safety signals were identified.
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