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Abstract

Objective: IMpower210  (NCT02813785)  explored  the  efficacy  and  safety  of  single-agent  atezolizumab vs.
docetaxel as second-line treatment for advanced non-small cell lung cancer (NSCLC) in East Asian patients.

Methods: Key  eligibility  criteria  for  this  phase  III,  open-label, randomized  study  included  age  ≥18  years;

histologically  documented  advanced  NSCLC  per  the  Union  for  International  Cancer  Control/American  Joint

Committee on Cancer staging system (7th edition); Eastern Cooperative Oncology Group performance status of 0

or 1; and disease progression following platinum-based chemotherapy for advanced or metastatic NSCLC. Patients

were  randomized  2:1  to  receive  either  atezolizumab  (1,200  mg)  or  docetaxel  (75  mg/m2).  The  primary  study

endpoint  was  overall  survival  (OS)  in  the  intention-to-treat  (ITT)  population  with  wild-type  epidermal  growth

factor receptor expression (ITT EGFR-WT) and in the overall ITT population.

Results: Median  OS in  the  ITT EGFR-WT population  (n=467)  was  12.3  [95% confidence  interval  (95% CI),

10.3−13.8]  months  in  the  atezolizumab  arm  (n=312)  and  9.9  (95%  CI,  7.8−13.9)  months  in  the  docetaxel  arm

[n=155; stratified hazard ratio (HR), 0.82; 95% CI, 0.66−1.03]. Median OS in the overall ITT population was 12.5

(95%  CI,  10.8−13.8)  months  with  atezolizumab  treatment  and  11.1  (95%  CI,  8.4−14.2)  months  (n=377)  with

docetaxel  treatment (n=188; stratified HR, 0.87;  95% CI, 0.71−1.08).  Grade 3/4 treatment-related adverse events

(TRAEs) occurred in 18.4% of patients in the atezolizumab arm and 50.0% of patients in the docetaxel arm.

Conclusions: IMpower210 did not meet its primary efficacy endpoint of OS in the ITT EGFR-WT or overall

ITT populations. Atezolizumab was comparatively more tolerable than docetaxel, with a lower incidence of grade

3/4 TRAEs.
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Introduction

Non-small  cell  lung  cancer  (NSCLC)  accounts  for  more
than 80% of all lung cancers, with most patients presenting
with  advanced  or  metastatic  disease  (1).  Lung  cancer
incidence is particularly high among Asians, who constitute
approximately  50% of  the  global  cases  (2).  In  China,  lung
cancer  incidence  has  increased  primarily  due  to  air
pollution  and  high  rates  of  cigarette  smoking  (3).  Anti-
programmed death-ligand 1 (PD-L1)/programmed death-1
(PD-1)  agents  administered  as  monotherapy  or  in
combination  with  platinum-based  chemotherapy,  with  or
without  bevacizumab  for  non-squamous  NSCLC,  are
standard first-line treatments for advanced NSCLC tumors
with  no  sensitizing  epidermal  growth  factor  receptor
(EGFR)  mutations  or  anaplastic  lymphoma  kinase  (ALK)
rearrangements (4,5).

Prior to the approval of immune checkpoint inhibitors,
disease progression frequently occurred following first-line
treatment with platinum-based chemotherapy for advanced
NSCLC. In recent years, standard second-line treatment
for  metastatic  NSCLC  has  shifted  from  docetaxel  to
monotherapy  with  the  anti-PD-1  agents  nivolumab  or
pembrolizumab, or the anti-PD-L1 atezolizumab (4,5).

Atezolizumab is an engineered, humanized anti-PD-L1
monoclonal  antibody  that  reinvigorates  anticancer
immunity by inhibiting the interactions between PD-1 and
B7-1 with PD-L1 (6). The global, randomized phase III
OAK study evaluated the efficacy and safety of single-agent
atezolizumab vs. docetaxel (N=1,225; atezolizumab, n=613;
docetaxel, n=612) in patients with advanced NSCLC who
experienced  disease  progression  with  platinum-based
chemotherapy (7). Primary analysis (n=850) showed median
overall survival (OS) of 13.8 months in the atezolizumab
arm (n=425) and 9.6 months in the docetaxel arm [n=425;
hazard ratio (HR), 0.73; 95% confidence interval (95% CI),
0.62−0.87] in the intention-to-treat (ITT) population (8).
Median OS in patients  with ≥1% PD-L1 expression on
tumor cells (TC) or tumor-infiltrating immune cells (IC;
TC1/2/3 or IC1/2/3) was 15.7 months and 10.3 months in
the atezolizumab and docetaxel  arms,  respectively  (HR,
0.74; 95% CI, 0.58−0.93) (7,8).  Atezolizumab was more
tolerable  than  docetaxel,  with  fewer  grade  ≥3  adverse
events  (AEs)  and lower treatment  discontinuation rates
reported in both analyses (7,8).

A Japanese subgroup analysis of the OAK study (n=64)
showed OS results consistent with those observed in the
global study (9), with median OS in the ITT population of
21.3  months  in  the  atezolizumab  arm  (n=36)  and  17.0
months in the docetaxel  arm (n=28;  HR, 0.80;  95% CI,
0.41−1.57) (9). However, no Chinese patients were enrolled
in the global OAK study.

The current IMpower210 study (No. NCT02813785)
was  initiated  in  2016 to  provide  data  on the  safety  and
efficacy of atezolizumab for the second-line treatment of
advanced  NSCLC  in  East  Asian  patients.  Although
immunotherapy was the standard of care for second-line
treatment  of  metastatic  NSCLC  in  2016,  checkpoint
inhibitors including atezolizumab were not yet approved in
China  or  most  East  Asian  countries  at  that  time,  and
chemotherapy  remained  the  standard  of  care.  Data
demonstrating  the  efficacy  and  safety  of  checkpoint
inhibitor monotherapy in the Asian population were also
limited, especially in Chinese patients. Therefore, without
access to immune checkpoint inhibitor therapy, an unmet
medical  need  existed  for  the  East  Asian  population,
particularly the Chinese population.

Here  we  report  the  results  from  the  phase  III
IMpower210 study, which compared the efficacy and safety
of atezolizumab monotherapy with those of docetaxel in
East Asian patients with advanced or metastatic NSCLC
who had experienced disease progression with platinum-
based chemotherapy.

Materials and methods

Study design and participants

IMpower210  is  a  multicenter,  randomized,  open-label,
phase  III  trial  comparing  the  efficacy  and  safety  of
atezolizumab  with  those  of  docetaxel  in  patients  with
advanced or metastatic NSCLC who demonstrated disease
progression  with  platinum-based  chemotherapy.  Eligible
patients  were  randomized  2:1  to  receive  either
atezolizumab  1,200  mg  intravenously  (IV)  until  loss  of
clinical  benefit  or  docetaxel  75  mg/m2 IV  until  disease
progression, both on d 1 of a 21-d cycle.

Eligible  participants  were  aged  ≥18  years;  had
histologically documented advanced or metastatic NSCLC,
measurable  per  the  Union  for  International  Cancer
Control/American  Joint  Committee  on  Cancer  staging
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system,  7th  edition;  and  had  an  Eastern  Cooperative
Oncology Group performance status (ECOG PS) of 0 or 1.
Patients  were  required  to  have  experienced  disease
progression  during  or  following  platinum-based
chemotherapy  for  locally  advanced,  unresectable,
inoperable  or  metastatic  NSCLC or disease  recurrence
within  ≤6  months  of  platinum-based  adjuvant  and/or
neoadjuvant treatment with curative intent. Patients with
NSCLC harboring a sensitizing EGFR mutation or an ALK
fusion oncogene must have received prior tyrosine kinase
inhibitor treatment. Representative tumor specimens for
prospective central testing of tumor PD-L1 expression and
EGFR mutation status were required prior to enrollment.
PD-L1  expression  was  assessed  using  the  VENTANA
SP142  immunohistochemical  assay  (Ventana  Medical
Systems, Inc, Tucson, AZ, USA) as the percentage of PD-
L1-expressing  TC or  IC (as  a  percentage  of  the  tumor
area).  TC3 or IC3 was defined as PD-L1 expression on
≥50% of TC or ≥10% of IC; TC2/3 or IC2/3 was defined
as PD-L1 expression on ≥5% of TC or IC; TC1/2/3 or
IC1/2/3 was defined as PD-L1 expression on ≥1% of TC
or IC; and TC0 or IC0 was defined as PD-L1 expression
on ≤1% of TC or IC.

Key exclusion criteria included the known absence of
PD-L1 expression (e.g., patients whose PD-L1 expression
status was determined for enrollment in a study involving
anti-PD-1/PD-L1 agents), previous docetaxel treatment,
active or untreated central nervous system metastases, and
treatment with systemic immunomodulators within 4 weeks
or 5 drug half-lives, whichever is shorter, or with systemic
corticosteroids  2  weeks  prior  to  randomization.
Stratification factors  were  the  number  of  prior  chemo-
therapy  regimens  received  (1  vs.  2),  histology  in
combination with EGFR  mutation status (non-squamous
with  EGFR  mutations  vs.  non-squamous  without  EGFR
mutations  vs.  squamous),  and  PD-L1 expression  status
(TC1/2/3 or IC1/2/3 vs. TC0 and IC0).

The  trial  was  conducted  in  accordance  with  Good
Clinical  Practice  guidelines  and  the  principles  of  the
Declaration  of  Helsinki.  The  major  quality  control
measurements  being  taken  in  study  include  standard
operating procedures (SOPs), training and certification, site
monitoring,  data  val idat ion  and  cleaning,  data
management, regular communication and collaboration, as
well as an independent data monitoring committee. Ethics
approval was obtained from the Institutional Review Board
or  Ethics  Committee  of  participating  institutions
(Supplementary Table S1). Informed consent was required

from all patients.

Randomization

After written informed consent was obtained and eligibility
was  established  (including  determination  of  tumor  PD-L1
status  and EGFR mutation  status),  the  study  site  entered
demographic  and baseline characteristics  in  the interactive
voice/web response system (IxRS) and obtained the patient’s
randomization  number  and  treatment  assignment.
Permuted  block  randomization  was  applied  to  ensure  an
approximately 2:1 randomization ratio within each stratum.
Randomization was stratified by PD-L1 expression on TCs
and ICs by immunohistochemistry (TC1/2/3 or IC1/2/3 vs.
TC0 and IC0); number of prior chemotherapy regimens (1
vs. 2);  and histology and EGFR status (non-squamous with
EGFR mutation vs. non-squamous without EGFR mutation
vs. squamous).  An  IxRS  vendor  was  responsible  for  the
conduct  of  randomization,  including  randomization
specification  preparation,  randomization  code  generation,
and  overall  system  implementation.  The  sponsor  had  no
access to the randomization list until unblinding after study
completion.

Assessments and endpoints

The primary study endpoint was OS in the ITT population
with  wild-type EGFR expression  (ITT EGFR-WT)  and  in
the  overall  ITT  population.  Secondary  efficacy  endpoints
included  investigator-assessed  progression-free  survival
(PFS),  objective  response  rate  (ORR),  and  duration  of
response (DOR) per Response Evaluation Criteria in Solid
Tumors  1.1  in  the ITT EGFR-WT and ITT populations.
Tumor assessments were performed at baseline and every 6
weeks  for  36  weeks  and  every  9  weeks  thereafter,  until
radiographic  disease  progression,  withdrawal  of  consent,
death, or study termination by sponsor, whichever occurred
first.  Follow-up  data  capture,  including  subsequent  anti-
cancer  therapies,  continued  for  each  patient  until  death,
loss  of  follow-up,  withdrawal  of  consent,  or  study
termination by sponsor, whichever occurred first.

Safety was evaluated for all  patients who received any
amount of study drug by monitoring the incidence, nature,
and  severity  of  AEs,  graded  according  to  the  National
Cancer  Institute  Common  Terminology  Criteria  for
Adverse Events (NCICTCAE) version 4.0. All AEs were
reported until 30 d after the last dose of study drug or start
of  a  new anticancer  therapy after  the last  dose of  study
drug. Serious AEs and AEs of special interest (AESIs) were

Chinese Journal of Cancer Research, Vol 36, No 2 April 2024 105

© Chinese Journal of Cancer Research. All rights reserved. www.cjcrcn.org Chin J Cancer Res 2024;36(2):103-113



recorded from the study start until 90 d after the last dose
of study drug or initiation of non-protocol therapy. No
crossover from the docetaxel arm to the atezolizumab arm
was allowed. All AEs were followed up by the investigator
until  the event resolved to baseline grade or better, was
assessed as stable by the investigator, loss of follow-up, or
withdrawal  of  consent.  For  serious  AEs,  AESIs,  and
pregnancies, the sponsor or a designee was followed up by
telephone, fax, electronic mail, and/or a monitoring visit to
obtain  additional  case  details  and outcome information
(e.g.,  from  hospital  discharge  summaries,  consultant
reports,  autopsy  reports)  in  order  to  perform  an
independent medical assessment of the reported case.

Statistical analysis

The  study  was  designed  to  randomize  approximately  563
patients from East Asian countries, aiming to enroll at least
507 EGFR-WT  patients  and  at  least  450  patients  from
mainland  China.  OS  was  tested  hierarchically  in  the  ITT
EGFR-WT  population,  followed  by  analysis  in  the  ITT
population,  with  a  one-sided  significance  level  of  0.025.
The  overall  type  I  error  rate  for  co-primary  statistical
testing of  OS in the EGFR-WT and ITT populations was
controlled  (10)  at  the  one-sided  0.025  level.  OS  in  the
EGFR-WT population was first tested at a one-sided α level
of  0.025.  Further  statistical  testing  was  performed  for  OS
in the ITT population only if the hypothesis testing of OS
in  the EGFR-WT  population  was  statistically  significant.
The  sample  size  considerations  for  the  co-primary  testing
of OS in EGFR-WT and ITT populations were: 1) 86.5%
power  to  detect  an  HR  of  0.69,  corresponding  to  an
improvement  in  median  OS  from  12  months  in  the
docetaxel  arm  to  17.4  months  in  the  atezolizumab  arm  in
the EGFR-WT  population  (11-14);  2)  78.5%  power  to
detect an HR of 0.73, corresponding to an improvement in
median  OS  from  12  months  in  the  docetaxel  arm  to  16.4
months  in  the  atezolizumab  arm,  in  the  ITT  population
(11-14); 3) One interim analysis after 82% of the total OS
events  required  for  the  final  analysis  have  occurred,  with
use  of  the  Lan-DeMets  approximation  to  the  Pocock
boundary;  and  4)  Randomization  ratio  2:1  (atezolizumab
arm vs. docetaxel arm).

With these assumptions, final OS analysis was planned at
approximately 335 and 376 OS events in the ITT EGFR-
WT and ITT populations, respectively. Sample size was
estimated using EAST version 6.0.

HRs for the OS analysis were estimated by the stratified

Cox regression model method, including 95% CIs, with
treatment arms compared based on a stratified log-rank
test.  Median  OS  was  estimated  by  the  Kaplan-Meier
method,  with  the  95%  CIs  being  estimated  by  the
Brookmeyer-Crowley method. All AEs, including serious
AEs, AESIs, and AEs leading to study drug discontinuation
or interruption occurring during or after the first  study
drug  dose,  were  summarized  by  treatment  arm  and
according to the NCICTCAE version 4.0 grade.

Results

A  total  of  565  patients  (Supplementary  Figure  S1)  were
enrolled  from  40  sites  in  5  East  Asian  countries  (China,
n=469; Republic of Korea, n=45; Thailand, n=29; Malaysia,
n=16; and Singapore,  n=6) between July 1,  2016, and May
31,  2017.  The  ITT  population  comprised  377  patients
randomized  to  the  atezolizumab  arm  and  188  to  the
docetaxel arm. The ITT EGFR-WT population comprised
312  patients  in  the  atezolizumab  arm  and  155  patients  in
the docetaxel arm.

Baseline characteristics  were similar  between the two
treatment arms (Table 1) in the ITT EGFR-WT and ITT
populations. Baseline characteristics were generally similar
between Chinese patients and patients from other countries
in  the  ITT  EGFR-WT  populations,  except  for  the
percentage of patients in the PD-L1 TC1/2/3 or IC1/2/3
subgroup and the percentage of patients who had previous
tobacco use history (Supplementary Table S2).

Efficacy

At  the  data  cutoff  of  August  1,  2019,  the  median  survival
follow-up duration in the ITT EGFR-WT population was
30.2 (95% CI, 29.1−31.0) months in atezolizumab arm and
27.7 (95% CI, 26.9−29.9) months in docetaxel arm. In the
ITT  population,  the  median  survival  follow-up  duration
was  30.4  (95%  CI,  29.4−31.6)  months  and  27.8  (95%  CI,
26.9−29.9)  months  in  atezolizumab  and  docetaxel  arms,
respectively.

Median OS in the ITT EGFR-WT population was 12.3
(95% CI, 10.3−13.8) months in the atezolizumab arm and
9.9  (95%  CI,  7.8−13.9)  months  in  the  docetaxel  arm
(stratified  HR,  0.82;  95%  CI,  0.66−1.03)  (Figure  1A).
Median  OS  in  the  ITT  population  was  12.5  (95%  CI,
10.8−13.8) months and 11.1 (95% CI, 8.4−14.2) months in
the  atezolizumab  and  docetaxel  arms,  respectively
(stratified HR, 0.87; 95% CI, 0.71−1.08) (Figure 1B).
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Median OS in the PD-L1 TC1/2/3 or IC1/2/3 subgroup
of  the  ITT  EGFR-WT  population  was  15.8  (95%  CI,
10.8−20.4) months in the atezolizumab arm vs. 8.3 (95%
CI, 5.7−12.8) months in the docetaxel  arm (unstratified
HR, 0.68; 95% CI, 0.47−0.97) (Figure 1C). In the PD-L1
TC0 and IC0 subgroup of the ITT EGFR-WT population,
median OS was 11.5 (95% CI,  8.1−13.2)  months in the
atezolizumab arm and 12.4 (95% CI, 8.4−15.8) months in
the  docetaxel  arm  (unstratified  HR,  0.95;  95%  CI,
0.71−1.27) (Supplementary Figure S2).

In the ITT EGFR-WT population, median OS among
patients recruited in China was 12.6 (95% CI, 10.8−15.1)
months  in  the  atezolizumab  arm  and  8.9  (95%  CI,
7.2−13.1) months in the docetaxel arm (unstratified HR,
0.74; 95% CI, 0.58−0.95) (Figure 1D, Supplementary Figure

S3). In the ITT EGFR-WT population, median OS among
patients  recruited from countries  other than China was
10.4  (95%  CI,  8.0−16.2)  months  and  19.6  (95%  CI,
8.3−31.9) months in the atezolizumab and docetaxel arms,
respectively (unstratified HR, 1.43; 95% CI, 0.79−2.56)
(Supplementary Figure S4).

Investigator-assessed  ORR  in  ITT  EGFR-WT
population  was  15.1%  and  6.5%  in  atezolizumab  and
docetaxel  arms,  respectively  (Table  2),  and  12.8%  and
10.1%  in  ITT  population.  The  median  DOR  with
atezolizumab in ITT EGFR-WT population was 19.8 [95%
CI,  11.7−not  estimable  (NE)]  months  vs.  4.4  (4.0−6.9)
months with docetaxel and 18.4 (11.7−NE) months and 4.6
(4.1−8.8) months in ITT population (Table 2).

Median PFS in the ITT EGFR-WT population was 2.9

 

Table 1 Demographics and baseline characteristics of study populations

Variables

n (%)

ITT ITT EGFR-WT

Atezolizumab
(N=377)

Docetaxel
(N=188)

Atezolizumab
(N=312)

Docetaxel
(N=155)

Age<65 years 257 (68.2) 131 (69.7) 215 (68.9) 108 (69.7)

Male 273 (72.4) 135 (71.8) 239 (76.6) 116 (74.8)

Baseline ECOG

　0 71 (18.8)† 44 (23.4) 63 (20.2)‡ 36 (23.2)

　1 304 (80.6) 144 (76.6) 248 (79.5) 119 (76.8)

Tobacco use history

　Never 147 (39.0) 78 (41.5) 105 (33.7) 57 (36.8)

　Previous 187 (49.6) 86 (45.7) 169 (54.2) 75 (48.4)

　Current 43 (11.4) 24 (12.8) 38 (12.2) 23 (14.8)

Metastatic disease 329 (87.3) 164 (87.2) 311 (99.7) 155 (100)

Prior chemotherapy regimens

　1 308 (81.7) 153 (81.4) 258 (82.7) 129 (83.2)

　2 69 (18.3) 35 (18.6) 54 (17.3) 26 (16.8)
Histology combined with EGFR mutation status
(central laboratory testing)

　Squamous 129 (34.2) 62 (33.0) 120 (38.5) 56 (36.1)

　Nonsquamous with EGFR mutation 52 (13.8) 26 (13.8) – –

　Nonsquamous without EGFR mutation 196 (52.0) 100 (53.2) 192 (61.5) 99 (63.9)

PD-L1 subgroups

　TC3 or IC3 40 (10.6) 20 (10.6) 36 (11.5) 17 (11.0)

　TC2/3 or IC2/3 94 (24.9) 40 (21.3) 85 (27.2) 36 (23.2)

　TC1/2/3 or IC1/2/3 146 (38.7) 71 (37.8) 131 (42.0) 61 (39.4)

　TC0 and IC0 231 (61.3) 117 (62.2) 181 (58.0) 94 (60.6)

ECOG, Eastern Cooperative Oncology Group; EGFR, epidermal growth factor receptor; PD-L1, programmed death-ligand 1; TC,
tumor cell; IC, tumor-infiltrating immune cell; ITT, intention to treat; WT, wild type. †, Number of evaluable patients is 375; ‡, Number
of evaluable patients is 311.
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(95% CI, 2.8−4.1) months with atezolizumab and 2.9 (95%
CI, 2.7−4.1) months with docetaxel (unstratified HR, 0.83;
95% CI, 0.68−1.03) (Figure 2A). In the ITT population,
median  PFS  was  2.8  (95%  CI,  2.8−3.4)  months  with
atezolizumab  and  2.8  (95%  CI,  2.7−4.1)  months  with
docetaxel  (unstratified  HR,  0.89;  95%  CI,  0.74−1.08)
(Figure 2B). Among Chinese patients in the ITT EGFR-

WT population, median PFS was 2.8 (95% CI, 2.8−4.1)
months in the atezolizumab arm and 2.8 (95% CI, 1.7−3.2)
months in the docetaxel arm (unstratified HR, 0.74; 95%
CI, 0.59−0.93) (Supplementary Figure S5).

The  OS  trend  was  consistent  across  most  patient
subgroups  in  the  overall  ITT  EGFR-WT  population
(Supplementary Figure S6) and in the Chinese ITT EGFR-

 

Figure  1 OS  in  ITT EGFR-WT  population  (A),  ITT  population  (B),  PD-L1  TC1/2/3  or  IC1/2/3  subgroup  of  the  ITT EGFR-WT
population (C),  and among Chinese patients in the ITT EGFR-WT population (D).  OS, overall  survival;  ITT, intention to treat; EGFR,
epidermal growth factor receptor; WT, wild type; PD-L1, programmed death-ligand 1; TC, tumor cell; IC, tumor-infiltrating immune cell;
HR, hazard ratio; 95% CI, 95% confidence interval.

 

Table 2 Investigator-assessed treatment response in ITT and ITT EGFR-WT populations†

Response

n (%)

ITT ITT EGFR-WT

Atezolizumab (N=375) Docetaxel (N=188) Atezolizumab (N=311) Docetaxel (N=155)

Responders 48 (12.8) 19 (10.1) 47 (15.1) 10 (6.5)

Complete response 1 (0.3) 0 (0) 1 (0.3) 0 (0)

Partial response 47 (12.5) 19 (10.1) 46 (14.8) 10 (6.5)

Stable disease 162 (43.2) 66 (35.1) 131 (42.1) 61 (39.4)

Progressive disease 133 (35.5) 59 (31.4) 105 (33.8) 48 (31.0)

DOR (month) 48 19 47 10

　Median 18.4 4.6 19.8 4.4

ITT, intention to treat; EGFR, epidermal growth factor receptor; WT, wild type; DOR, duration of response. †, Patients with
measurable diseases at baseline.
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WT  population  (Supplementary  Figure  S7).  A  more
favorable improvement in OS was observed in patients in
the atezolizumab arm who had an ECOG PS of 0 and with
tumors expressing PD-L1 vs. patients in the docetaxel arm
in  both  the  overall  and  the  Chinese  ITT  EGFR-WT
populations.

Subsequent non-protocol treatment was administered to
54.0% of the patients (atezolizumab arm, 50.0%; docetaxel
arm,  61.9%)  in  the  ITT  EGFR-WT  population
(Supplementary Table S3); these non-protocol treatments
included chemotherapy (36.8%), targeted therapy (25.3%),
and  immunotherapy  (3.6%).  Six  (1.9%)  patients  in  the
atezolizumab arm and 11 patients (7.1%) in the docetaxel
arm received subsequent immunotherapy. Among Chinese
patients in the ITT EGFR-WT population, 55.3% received
subsequent  anticancer  treatment  (atezolizumab,  50.8%;
docetaxel,  64.3%),  including  chemotherapy  (35.7%),

targeted therapy (28.4%), and immunotherapy (3.6%). Six
(2.3%)  patients  in  the  atezolizumab  arm  received
subsequent  immunotherapy  compared  with  8  (6.2%)
patients in the docetaxel arm (Supplementary Table S3).

Safety

The  median  treatment  duration  was  3.5  months  in  the
atezolizumab  arm  and  1.5  months  in  the  docetaxel  arm
(Supplementary  Table  S4).  In  the  safety-evaluable
population, 96.0% of patients in the atezolizumab arm and
95.9%  of  patients  in  the  docetaxel  arm  experienced  all-
cause AEs, with 75.1% and 87.8% of patients, respectively,
experiencing  treatment-related  AEs  (Table  3).  Grade  3/4
AEs  were  experienced  by  37.2% and  58.1% of  patients  in
the atezolizumab and docetaxel arms, respectively (Table 3).
Grade≥3 AEs reported in ≥5% of evaluable patients in the
atezolizumab  and  docetaxel  arms  were  lung  infection,

 

Figure 2 PFS in ITT EGFR-WT (A) and ITT populations (B). PFS, progression-free survival; ITT, intention to treat; EGFR, epidermal
growth factor receptor; WT, wild type; HR, hazard ratio; 95% CI, 95% confidence interval.

 

Table 3 Summary of AEs in safety-evaluable group

AEs
n (%)

Atezolizumab (N=374) Docetaxel (N=172)

All-cause any grade AEs 359 (96.0) 165 (95.9)

Treatment-related AEs 281 (75.1) 151 (87.8)

All-cause grade 3/4 AEs 139 (37.2) 100 (58.1)

Treatment-related grade 3/4 AEs 69 (18.4) 86 (50.0)

Grade 5 AEs 19 (5.1) 11 (6.4)

Treatment-related grade 5 AEs 11 (2.9) 9 (5.2)

Serious AEs 119 (31.8) 57 (33.1)

Any grade AESIs 154 (41.2) 55 (32.0)

AEs leading to withdrawal from any treatment 18 (4.8) 20 (11.6)

AEs leading to dose modification or interruption 75 (20.1) 55 (32.0)

AE, adverse event; AESI, AE of special interest.
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anemia,  neutropenia,  decreased  neutrophil  count,  and
decreased white blood cell count. Treatment-related grade
3/4  AEs  were  experienced  by  18.4%  of  patients  in  the
atezolizumab  arm  and  50.0%  of  patients  in  the  docetaxel
arm (Table  3).  The most  frequent  all-grade  AEs that  were
observed at  a  difference  of  ≥5%  between  the  treatment
arms  were  pyrexia,  cough,  anemia,  decreased  weight,  and
increased alanine aminotransferase (Table 4).

All-grade AESIs were reported in 154 (41.2%) patients
in the atezolizumab arm and 55 (32.0%) patients in the
docetaxel  arm.  The  most  frequent  AESIs  were  hepatic
laboratory  abnormalities,  rash,  and  pneumonitis
(Supplementary Table S5). Two patients in the atezolizumab
arm reported grade 5 pneumonitis. The most commonly
reported  grade  3/4  AESI  was  hepatic  laboratory
abnormality.

Discussion

The  IMpower210  study  is  one  of  the  few  cancer

immunotherapy  trials  to  have  enrolled  patients  only  from
Asia  and  explored  the  clinical  benefit  of  PD-1/PD-L1
inhibitors  in  patients  with  NSCLC  in  this  ethnic
demographic.  The  study  did  not  meet  its  primary  efficacy
endpoint  of  OS  in  the  ITT EGFR-WT  population,
although  the  longer  median  OS  observed  in  the
atezolizumab  arm  compared  with  the  docetaxel  arm  (12.3
vs. 9.9 months) and an estimated HR of 0.82 are suggestive
of clinical benefit in this population.

The clinically meaningful OS improvement observed in
the Chinese patients in the atezolizumab arm of the ITT
EGFR-WT population (3.7 months;  HR, 0.74;  95% CI,
0.58−0.95) was consistent with that observed in the global
OAK study (4.2 months; HR, 0.73; 95% CI, 0.62−0.87).
Longer median OS with docetaxel treatment was observed
in  patients  enrolled  from  countries  other  than  China
(docetaxel,  19.6  months;  atezolizumab,  10.4  months),
which  is  inconsistent  with  the  results  observed  among
Chinese  patients  in  this  study  and  in  previous  pivotal
studies conducted in a global population (7,8,15). Median

 

Table 4 AEs occurring with a difference of ≥5% of patients between treatment arms in safety-evaluable subgroup

AEs
n (%)

Atezolizumab (N=374) Docetaxel (N=172)

Pyrexia 83 (22.2) 20 (11.6)

Cough 76 (20.3) 18 (10.5)

Anemia 72 (19.3) 45 (26.2)

Decreased weight 55 (14.7) 11 (6.4)

Increased alanine aminotransferase 54 (14.4) 14 (8.1)

Increased aspartate aminotransferase 49 (13.1) 13 (7.6)

Fatigue 35 (9.4) 28 (16.3)

Musculoskeletal pain 34 (9.1) 7 (4.1)

Increased γ-glutamyl transferase 31 (8.3) 3 (1.7)

Asthenia 29 (7.8) 23 (13.4)

Diarrhea 21 (5.6) 23 (13.4)

Increased white blood cell count 21 (5.6) 48 (27.9)

Myalgia 17 (4.5) 17 (9.9)

Peripheral oedema 14 (3.7) 18 (10.5)

Decreased neutrophil count 10 (2.7) 41 (23.8)

Alopecia 8 (2.1) 60 (34.9)

Neutropenia 4 (1.1) 23 (13.4)

Leukopenia 4 (1.1) 17 (9.9)

Stomatitis 3 (0.8) 10 (5.8)

Bone marrow failure 0 (0) 10 (5.8)

Peripheral neuropathy 0 (0) 9 (5.2)

AE, adverse event.
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OS observed with docetaxel for the second-line treatment
of advanced NSCLC is typically 5.7 to 10.0 months (7,16-
19). This anomalous result in this patient subgroup could
not be explained with the currently available data but may
have  had  an  impact  on  the  absence  of  a  clinically
meaningful  OS benefit  in  the  atezolizumab  arm in  the
overall ITT EGFR-WT population in this study.

Most patients enrolled in this study were Chinese (83%),
and the study population was similar to that of the phase III
CheckMate 078 trial exploring the efficacy and safety of
nivolumab in patients with advanced NSCLC who were
previously treated with platinum-based chemotherapy (20).
The CheckMate 078 trial demonstrated a similar OS trend
in the nivolumab and docetaxel treatment arms (12.0 vs. 9.6
months; HR, 0.68; 97.7% CI, 0.52−0.90). However, the
phase  III  KEYNOTE-033  study,  which  compared
pembrolizumab  and  docetaxel  for  the  second-line
treatment of advanced NSCLC in PD-L1-positive Chinese
patients, also did not reach its primary OS endpoint (21).

Longer median OS was reported in the atezolizumab
arm than in the docetaxel  arm in the PD-L1 subgroups
(TC3 or IC3, TC2/3 or IC2/3, and TC1/2/3 or IC1/2/3)
of  the  ITT EGFR-WT population,  consistent  with  the
global study and the OAK Japanese subgroup analysis (7,9).
The  proportion  of  PD-L1-positive  patients  in  the
atezolizumab arm of the ITT EGFR-WT population in this
study  (42%)  was  lower  than  that  in  the  global  OAK
population (54%) (8) or in other comparable studies, such
as  the nivolumab arm of  CheckMate 078 (50%) (19)  in
which PD-L1 expression was assessed by the Dako PD-L1
immunohistochemical  28-8  pharmDx  assay  (Agilent
Technologies, Inc, Santa Clara, CA, USA) (19). This may
have contributed to the lack of significant OS benefit with
atezolizumab  treatment  in  the  overall  ITT EGFR-WT
population. However, OS benefit in the atezolizumab arm
in subgroups with PD-L1 expression was consistent with
that of other PD-1/PD-L1 inhibitors (17,19). The global
study population and the OAK Japanese subgroup showed
OS benefit  with atezolizumab treatment in the PD-L1-
negative subgroup, which was not observed in the current
study (7,9).

The  ORR in  the  ITT EGFR-WT population  in  this
study was significantly higher with atezolizumab treatment
than with docetaxel treatment (15.1% vs. 6.5%) compared
with that observed in the global study population (14.6%
vs.  13.4%), implying a potential benefit of atezolizumab
treatment in this patient population. Durable response in
this study, as evidenced by a longer median DOR in the

atezolizumab arm (19.8 months) than in the docetaxel arm
(4.4  months)  in  the  ITT  EGFR-WT  population,  is
consistent  with  the  sustained  antitumor  immune
checkpoint  blockade  inhibition  by  anti-PD-1/PD-L1
agents observed in other studies (7,22-24).

Treatment  discontinuation  or  disruption  in  fewer
patients in the atezolizumab arm shows that atezolizumab
was better tolerated than docetaxel in the safety-evaluable
population.  A  higher  proportion  of  patients  receiving
docetaxel  reported  grade  3/4  AEs  than  those  receiving
atezolizumab. Although the frequency of grade 5 AEs was
comparable  between treatment  arms,  treatment-related
grade 5 AEs were less frequent in the atezolizumab arm.
The safety profile of atezolizumab observed in this study
was  consistent  with  the  known  risks  of  atezolizumab
monotherapy,  with  atezolizumab  demonstrating  more
favorable tolerability than docetaxel. No new safety signals
were identified in the safety-evaluable population.

Study strengths include the large population (N=565),
the randomized design, and the consistent efficacy findings
between the Chinese patients in this population and the
large, global population.

Although  a  clinically  meaningful  OS  benefit  was
observed among Chinese patients in the atezolizumab arm
of  the  ITT  EGFR-WT  population,  the  statistical
significance boundary for OS was not crossed in the overall
ITT EGFR-WT population, signifying a key limitation of
this study. This result precluded an analysis of the potential
OS  benefit  provided  by  atezolizumab  treatment  in  the
overall East Asian demographic.

Conclusions

Although  the  primary  study  endpoint  of  OS  in  the  ITT
EGFR-WT  population  was  not  met,  second-line
atezolizumab treatment in patients with advanced NSCLC
who  had  experienced  disease  progression  with  platinum-
based chemotherapy showed a numerical OS improvement
compared with docetaxel treatment. A clinically meaningful
improvement in OS was observed in the atezolizumab arm
of  the  China  subgroup  and  in  patients  with  tumors
expressing PD-L1.  Atezolizumab was  well  tolerated in  the
safety-evaluable  population,  with  a  favorable  safety  profile
compared with that of docetaxel.
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Figure S1 Consort diagram.

 

Figure S2 OS in PD-L1 TC0 and IC0 subgroup in ITT EGFR-
WT population. OS, overall survival; PD-L1, programmed death-
ligand  1;  TC,  tumor  cell;  IC,  tumor-infiltrating  immune  cell;
ITT, intention to treat; EGFR,  epidermal growth factor receptor;
WT,  wild  type;  HR,  hazard  ratio;  95%  CI,  95%  confidence
interval.



 

Figure  S3 Subgroup  analysis  of  OS  in  ITT EGFR-WT  population  according  to  country.  OS,  overall  survival;  ITT,  intention  to  treat;
EGFR,  epidermal  growth  factor  receptor;  WT,  wild  type;  NA,  not  applicable;  HR,  hazard  ratio;  95%  CI,  95%  confidence  interval. †,
Stratified HR for ITT EGFR-WT population; unstratified HR for all other subgroups.

 

Figure  S4 OS  in  patients  in  ITT EGFR-WT  population  from
countries other than China. OS, overall survival; ITT, intention to
treat; EGFR,  epidermal  growth  factor  receptor;  WT,  wild  type;
HR, hazard ratio; 95% CI, 95% confidence interval.

 

Figure  S5 PFS  in  Chinese  ITT EGFR-WT  population.  PFS,
progression-free  survival;  ITT,  intention  to  treat; EGFR,
epidermal  growth  factor  receptor;  WT,  wild  type;  HR,  hazard
ratio; 95% CI, 95% confidence interval.



 

Figure S6 Subgroup analysis of OS in ITT EGFR-WT population. OS, overall survival; ITT, intention to treat; EGFR, epidermal growth
factor receptor; WT, wild type; ECOG PS, Eastern Cooperative Oncology Group performance status; eCRF, electronic case report form;
PD-L1, programmed-death-ligand 1; TC, tumor cell; IC, tumor-infiltrating immune cell; HR, hazard ratio; 95% CI, 95% confidence interval.
†, Stratified HR for ITT EGFR-WT population; unstratified HR for all other subgroups.



 

Figure S7 Subgroup analysis of OS in Chinese ITT EGFR-WT population. OS, overall survival; ITT, intention to treat; EGFR, epidermal
growth factor receptor; WT, wild type; ECOG PS, Eastern Cooperative Oncology Group performance status; eCRF, electronic case report
form; PD-L1, programmed death-ligand 1; TC, tumor cell; IC, tumor-infiltrating immune cell; HR, hazard ratio; 95% CI, 95% confidence
interval. †, All HRs are unstratified.



 

Table S1 List of participating institutions

Country Participating institutions

China

Beijing Cancer Hospital, Thoracic Oncology First Department

Beijing Cancer Hospital, Thoracic Oncology Second Department

Beijing Chest Hospital Oncology Department

Cancer Hospital, Chinese Academy of Medical Sciences

Changzhou First People’s Hospital

Fudan University Shanghai Cancer Center

Guangdong General Hospital

Harbin Medical University Cancer Hospital

Henan Cancer Hospital

Jiangsu Cancer Hospital

Jilin Cancer Hospital

Liaoning Cancer Hospital & Institute

Shanghai Chest Hospital, Oncology Department

Shanghai Chest Hospital, Respiratory Department

Sir Run Run Shaw Hospital

Sun Yet-Sen University Cancer Center

The Affiliated Hospital of Bengbu Medical College

The Affiliated Hospital of Medical College Qingdao University

The First Affiliated Hospital of College of Medicine, Zhejiang University

The First Affiliated Hospital of Guangzhou Medical University

The First Affiliated Hospital of Xi’an Jiao Tong University

The First Hospital of Jilin University

The Second Affiliated Hospital of Third Military Medical University

The Third Affiliated Hospital of Third Military Medical University

Tianjin Medical University General Hospital

West China Hospital, Sichuan University

Zhejiang Cancer Hospital

Zhongshan Hospital Fudan University

Republic of Korea

Chonnam National University Hwasun Hospital

Chungnam National University Hospital

Korea University Guro Hospital

Kyungpook National University Medical Center

Malaysia

Hospital Kuala Lumpur

Hospital Sultan Ismail

Sarawak General Hospital

Singapore

National Cancer Center

Thailand

Chiang Mai University Hospital

Chulalongkorn Hospital

Ramathibodi Hospital

Siriraj Hospital



 

Table S2 Demographics and baseline characteristics of Chinese and non-Chinese ITT EGFR-WT populations

Variables

n (%)

ITT EGFR-WT (China) ITT EGFR-WT (other countries)

Atezolizumab
(N=258)

Docetaxel
(N=129)

Atezolizumab
(N=54)

Docetaxel
(N=26)

Age<65 years 185 (71.7) 97 (75.2) 30 (55.6) 11 (42.3)

Male 201 (77.9) 98 (76.0) 38 (70.4) 18 (69.2)

Baseline ECOG

　0 46† (17.8) 29 (22.5) 17 (31.5) 7 (26.9)

　1 211 (81.8) 100 (77.5) 37 (68.5) 19 (73.1)

Tobacco use history

　Never 89 (34.5) 49 (38.0) 16 (29.6) 8 (30.8)

　Previous 135 (52.3) 60 (46.5) 34 (63.0) 15 (57.7)

　Current 34 (13.2) 20 (15.5) 4 (7.4) 3 (11.5)

Metastatic disease 257 (99.6) 129 (100) 54 (100) 26 (100)

Prior chemotherapy regimens

　1 212 (82.2) 106 (82.2) 46 (85.2) 23 (88.5)

　2 46 (17.8) 23 (17.8) 8 (14.8) 3 (11.5)
Histology combined with EGFR mutation status (central
laboratory testing)

　Squamous 99 (38.4) 47 (36.4) 21 (38.9) 9 (34.6)

　Nonsquamous with EGFR mutation – – – –

　Nonsquamous without EGFR mutation 159 (61.6) 82 (63.6) 33 (61.1) 17 (65.4)

PD-L1 subgroups

　TC3 or IC3 29 (11.2) 15 (11.6) 7 (13.0) 2 (7.7)

　TC2/3 or IC2/3 71 (27.5) 29 (22.5) 14 (25.9) 7 (26.9)

　TC1/2/3 or IC1/2/3 101 (39.1) 50 (38.8) 30 (55.6) 11 (42.3)

　TC0 and IC0 157 (60.9) 79 (61.2) 24 (44.4) 15 (57.7)

ITT, intention to treat; EGFR, epidermal growth factor receptor; WT, wild type; ECOG, Eastern Cooperative Oncology Group; PD-L1,
programmed death-ligand 1; TC, tumor cell; IC, tumor-infiltrating immune cell. †, Number of evaluable patients is 257.

 

Table S3 Subsequent non-protocol anticancer therapy received by patients in ITT EGFR-WT and Chinese ITT EGFR-WT populations

Variables

n (%)

ITT EGFR-WT ITT EGFR-WT (Chinese)

Atezolizumab (N=312) Docetaxel (N=155) Atezolizumab (N=258) Docetaxel (N=129)

≥1 treatment 156 (50.0) 96 (61.9) 131 (50.8) 83 (64.3)

Chemotherapy 120 (38.5) 52 (33.5) 97 (37.6) 41 (31.8)

Targeted therapy 67 (21.5) 51 (32.9) 63 (24.4) 47 (36.4)

Immunotherapy 6 (1.9) 11 (7.1) 6 (2.3) 8 (6.2)

Unknown 26 (8.3) 21 (13.5) 26 (10.1) 21 (16.3)

Other 2 (0.6) 7 (4.5) 2 (0.8) 7 (5.4)

ITT, intention to treat; EGFR, epidermal growth factor receptor; WT, wild type.



 

Table S4 Study drug exposure in safety-evaluable population

Treatment duration (month)
n (%)

Atezolizumab (N=374) Docetaxel (N=172)

Median 3.5 1.5

0<Duration≤3 181 (48.4) 120 (69.8)

3<Duration≤6 62 (16.6) 31 (18.0)

6<Duration≤12 66 (17.6) 18 (10.5)

Duration>12 65 (17.4) 3 (1.7)

Median dose intensity (%) 97.7 95.5

Median doses received (n) 5.5 3.0

 

Table S5 Summary of AESI occurring in safety-evaluable subgroup

AEs

n (%)

Atezolizumab (N=374) Docetaxel (N=172)

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

Hepatitis (laboratory abnormal) 110 (29.4) 17 (4.5) 29 (16.9) 3 (1.7)

Rash 44 (11.8) 4 (1.1) 24 (14.0) 0 (0)

Pneumonitis† 12 (3.2) 2 (0.5) 4 (2.3) 1 (0.6)

Hypothyroidism 12 (3.2) 1 (0.3) 0 (0) 0 (0)

Hepatitis (diagnosis) 4 (1.1) 0 (0) 2 (1.2) 0 (0)

Infusion-related reactions 2 (0.5) 1 (0.3) 2 (1.2) 0 (0)

Pancreatitis 4 (1.1) 3 (0.8) 0 (0) 0 (0)

Hyperthyroidism 2 (0.5) 0 (0) 0 (0) 0 (0)

Diabetes mellitus 2 (0.5) 1 (0.3) 0 (0) 0 (0)

Ocular inflammatory toxicity 1 (0.3) 0 (0) 0 (0) 0 (0)

Vasculitis 0 (0) 0 (0) 1 (0.6) 0 (0)

Severe cutaneous reactions 1 (0.3) 1 (0.3) 0 (0) 0 (0)

AESI, adverse event of special interest; AE, adverse event. †, Two patients in the atezolizumab arm had grade 5 pneumonitis.


