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Abstract
Background: ONO- 4538- 52/TASUKI- 52 was performed in Japan, Korea, 
and Taiwan to determine the oncological effectiveness and safety of combin-
ing nivolumab or placebo with bevacizumab plus platinum chemotherapy for 
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1  |  INTRODUCTION

Clinical trials have demonstrated that immune check-
point inhibitors, when administered as monotherapy or 
administered together with appropriate chemotherapy 
regimens, are promising as first- line treatments for non- 
small cell lung cancer (NSCLC) in the absence of driver 
mutations1,2; those regimens have since become the stan-
dard of care. Owing to the immunologic effects of che-
motherapy, combining a chemotherapy regimen with an 
immune checkpoint inhibitor targeting programmed cell 
death- 1 (PD- 1) is expected to have synergistic antitumor 
effects.2 ONO- 4538- 52/TASUKI- 523 therefore investigated 
the oncological effectiveness and safety of administering 
nivolumab (anti– PD- 1 immunotherapy) together with 
bevacizumab and platinum chemotherapy for the first- 
line treatment of patients with advanced non- squamous 
NSCLC (nsNSCLC). Upon randomization, patients re-
ceived either nivolumab or placebo. Results of the in-
terim analysis with a minimum follow- up of 7.4 months 
supported the approval of nivolumab plus paclitaxel, car-
boplatin and bevacizumab (PCB) in Japan, Korea, and 

Taiwan as an initial (first- line) treatment of metastatic 
nsNSCLC. Due to immature overall survival (OS) data, we 
performed an updated analysis of OS data with a longer 
minimum follow- up (19.4 months).

In a Japanese phase II study, nivolumab numerically 
prolonged OS in the order of tumor programmed death- 
ligand 1 (PD- L1) expression levels of <1%, 1%– 49%, and 
≥ 50% in previously treated patients with non- squamous 
NSCLC.4 On the other hand, in the ONO- 4538- 52/
TASUKI- 52 study, the PFS benefit was also observed even 
at tumor PD- L1 expression levels of <1% or indetermi-
nate.3 Therefore, we also analyzed OS in patients divided 
according to their tumor PD- L1 expression.

2  |  MATERIAL AND METHODS

As previously described,3 ONO- 4538- 52/TASUKI- 52 was 
a randomized, placebo- controlled, double- blind, Phase III 
study involving 135 study sites in three countries in Asia 
(Japan, Korea, and Taiwan). The study was registered as 
NCT03117049 (Clini calTr ials.gov) and JapicCTI- 173560 
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the initial (first- line) treatment of patients with advanced non- squamous non- 
small cell lung cancer (nsNSCLC). At the interim analysis (minimum follow- up, 
7.4 months), the independent radiology review committee- assessed progression- 
free survival was significantly longer in the nivolumab arm, but overall survival 
(OS) data were immature.
Methods: Here, we present the updated OS data. Patients with treatment- 
naïve stage IIIB/IV or recurrent nsNSCLC without driver mutations in ALK, 
EGFR, or ROS1, were randomized 1:1 to receive either nivolumab or placebo. 
Patients in both arms received paclitaxel, carboplatin, and bevacizumab, ad-
ministered 3- weekly for a maximum of 6 cycles. Nivolumab/placebo and 
bevacizumab were subsequently continued until disease progression or unac-
ceptable toxicity.
Results: Overall, 550 patients were randomized. At the time of the analysis (min-
imum follow- up: 19.4 months), the median OS was longer in the nivolumab arm 
than in the placebo arm (30.8 vs. 24.7 months; hazard ratio 0.74, 95% confidence 
interval 0.58– 0.94). The 12- month OS rates were 81.3% vs. 76.3% in the nivolumab 
vs. placebo arms, respectively. The respective 18- month OS rates were 69.0% vs. 
61.9%.
Conclusion: Nivolumab plus platinum chemotherapy and bevacizumab demon-
strated longer OS vs. the placebo combination. We believe this regimen is viable 
as a standard, first- line treatment for patients with advanced nsNSCLC without 
driver mutations in ALK, EGFR, or ROS1.
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(Japan Pharmaceutical Information Center database). 
The study was approved by the relevant Institutional 
Review Board or Independent Ethics Committee at each 
participating site, and adhered to relevant guidelines for 
clinical trials (including the Declaration of Helsinki).

The eligibility criteria are described in detail in our 
previous report.3 Briefly, patients aged ≥20 years were el-
igible for this study if they had stage IIIB/IV or recurrent 
nsNSCLC, a performance status (Eastern Cooperative 
Oncology Group PS) of 0 or 1, and ≥1 measurable lesion 
(defined according to RECIST version 1.1),5 providing 
they had not previously undergone a systemic therapy for 
metastatic disease, were considered unsuitable for defin-
itive radiation therapy, and had no sensitizing alterations 
in ALK, EGFR, or ROS1.

Overall, 550 patients (275 per arm)3 were random-
ized to the nivolumab arm (360 mg) or the placebo arm. 
Patients in both treatment arms were also treated with 
paclitaxel (at a dose of 200 mg/m2), carboplatin (at an 
area under the curve of 6), and bevacizumab (at a dose 
of 15 mg/kg) every 3 weeks for a maximum of six treat-
ment cycles. After completing this treatment regimen, 
the patients were to continue nivolumab or placebo (as 
randomized) and bevacizumab until any of the following 
occurred: progressive disease (RECIST version 1.1),5 unac-
ceptable toxicity, or withdrawal of consent.3 The random-
ization included stratification by sex (male vs. female), PS 
(0 vs. 1), and the tumor PD- L1 expression level (≥50% vs. 
1%– 49% vs. <1%/indeterminate).3

Only data for OS were analyzed through to the cut-
off date of February 10, 2021 (minimum follow- up, 
19.4 months) using the intention- to- treat analysis set. We 
used the Kaplan– Meier analysis method to estimate the 
OS and the Brookmeyer– Crowley method with double- log 
transformation was used to calculate 95% confidence in-
tervals (CIs). For subgroup analyses, the Cox proportional 
hazards model was utilized to calculate unstratified HRs 
(together with the 95% CIs).

3  |  RESULTS

The baseline characteristics of patients in the nivolumab 
and placebo arms are presented in Table 1.3 A total of 120 
of 275 (43.6%) events in the nivolumab arm and 150 of 275 
(54.5%) events in the placebo arm were observed by the 
data cutoff. The median OS was 30.8 (95% CI 26.8– 34.7) 
months at the data cutoff for patients in the nivolumab 
arm compared with 24.7 (95% CI 20.9– 28.3) months for 
patients allocated to placebo (Figure 1). The HR was 0.74 
(95% CI 0.58– 0.94), which corresponds to a 26% lower 

T A B L E  1  Baseline patient characteristics.

Characteristic
Nivolumab arm 
(N = 275)

Placebo 
arm 
(N = 275)

Age (years)

Median 66 66

Range 27– 85 33– 83

Age group, n (%)

<65 years 131 (47.6) 111 (40.4)

65– 74 years 117 (42.5) 131 (47.6)

≥75 years 27 (9.8) 33 (12.0)

Sexa, n (%)

Male 205 (74.5) 206 (74.9)

Female 70 (25.5) 69 (25.1)

Country, n (%)

Japan 188 (68.4) 183 (66.5)

Korea 62 (22.5) 63 (22.9)

Taiwan 25 (9.1) 29 (10.5)

ECOG PS scorea, n (%)

0 129 (46.9) 128 (46.5)

1 146 (53.1) 147 (53.5)

Smoking statusb, n (%)

Never 61 (22.2) 54 (19.6)

Current 18 (6.5) 21 (7.6)

Former 196 (71.3) 200 (72.7)

Staging (UICC- TNM classification, 7th edition), n (%)

Stage IIIB 15 (5.5) 14 (5.1)

Stage IV 239 (86.9) 238 (86.5)

Recurrent 21 (7.6) 23 (8.4)

Metastasis, n (%)

Bone 56 (20.4) 83 (30.2)

Liver 19 (6.9) 20 (7.3)

Brain 36 (13.1) 41 (41.9)

PD- L1 expression levela, n (%)

<1%/indeterminatec 120 (43.6) 120 (43.6)

1%– 49% 82 (29.8) 81 (29.5)

≥50% 73 (26.5) 74 (26.9)

Abbreviations: ECOG PS, Eastern Cooperative Oncology Group performance 
status; PD- L1, programmed death- ligand 1; TNM, the TNM classification of 
malignant tumors; UICC, Union for International Cancer Control.
aInteractive Web Response System source.
bFormer smokers included anyone who had smoked even a small quantity 
of any tobacco and had stopped smoking at the time of screening. Current 
smokers are anyone who had a smoking habit of any tobacco regardless of 
smoking duration/quantity at the screening.
cThere were five patients with indeterminate PD- L1 expression levels in both 
arms.
Source: Reprinted under CC- BY license from Sugawara et al.3
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risk of death for nivolumab relative to placebo. The esti-
mated OS was 81.3% in the nivolumab arm vs. 76.3% in the 
placebo arm at 12 months, with corresponding values of 

69.0% and 61.9% at 18 months. In the subgroup analyses, 
there were consistently better OS rates in the nivolumab 
arm, except in patients with bone metastasis (Figure 2). 

F I G U R E  1  Overall survival with a minimum follow- up period of 19.4 months (Kaplan– Meier plot). CI, confidence interval; HR, hazard 
ratio; OS, overall survival; mo, months.

F I G U R E  2  Subgroup analysis of overall survival. CI, confidence interval; ECOG PS, Eastern Cooperative Oncology Group performance 
status; HR, hazard ratio; mo, months; NR, not reached; OS, overall survival; PD- L1, programmed death- ligand 1.
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When patients were divided into three categories accord-
ing to tumor expression levels of PD- L1, the nivolumab 
arm had a numerically longer median OS for each cat-
egory vs. the placebo arm (<1%/indeterminate: 31.0 vs. 
22.8 months; 1%– 49%: 30.8 vs. 22.7 months; ≥50%: 31.2 vs. 
26.6 months; Figure 3). In these three subgroups, the HRs 
(95% CI) were 0.84 (95% CI 0.58– 1.21), 0.59 (95% CI 0.38– 
0.90), and 0.83 (95% CI 0.51– 1.34), respectively.

4  |  DISCUSSION

We performed updated analyses of treatment- naïve pa-
tients with advanced nsNSCLC without driver mutations 
who were enrolled in a placebo- controlled randomized 
trial in three Asian countries. At the data cutoff at which 
time the minimum follow- up was 19.4 months, the 
nivolumab arm showed longer OS vs. placebo (HR 0.74, 
95% CI 0.58– 0.94). This compares with an HR of 0.85 in 
the primary analysis, which had a shorter minimum fol-
low- up (7.4 months). These findings expand on our prior 
analysis,3 demonstrating that the significant improve-
ments in progression- free survival and higher objective 
response in the nivolumab arm are coupled with a pro-
longed survival time compared with placebo.

To our knowledge, this is the first randomized, placebo- 
controlled trial to reveal a survival benefit of an anti– PD- 1 
antibody (nivolumab) administered together with beva-
cizumab and chemotherapy as initial, first- line therapy of 
advanced nsNSCLC. An improvement in the tumor micro-
environment may be conferred through synergistic effects 
of bevacizumab and nivolumab.6,7 Although an updated 
analysis of PFS was not performed, PFS was also improved 

at the earlier cutoff.3 The median OS value of 30.8 months 
that was observed in the nivolumab arm is also the longest 
median OS published to date for all Phase III studies test-
ing immune checkpoint inhibitors for treating nsNSCLC 
lacking driver mutations.8– 10 We also note that the placebo 
arm's median OS (24.7 months) was numerically similar 
to or actually longer than that reported in other studies of 
PCB.8,11,12 In a Phase III study that enrolled wild- type met-
astatic NSCLC patients, the authors reported that first- line 
nivolumab combined with ipilimumab and chemotherapy 
prolonged OS in the Asian subpopulation relative to that ob-
served in all randomized patients,13,14 implying nivolumab 
combination therapy prolonged survival in Asian patients.

When patients were divided into subgroups by tumor 
PD- L1 expression level, we observed a significant OS ben-
efit in the PD- L1 1%– 49% group and a fair OS benefit in the 
<1%/indeterminate and ≥ 50% groups. This is inconsistent 
with the prior data showing that the PFS benefit was ob-
served regardless of the PD- L1 expression level, and that 
the PD- L1 1%– 49% group had the lowest numerical PFS 
benefit.3 Although PD- L1 expression was a stratification 
factor, the possibility that some bias in patient background 
factors affected the prognosis cannot be ruled out.

The effects of first- line atezolizumab combined with 
PCB for treating wild- type metastatic nsNSCLC were 
recently reported in a Phase III study.8 In the intention- 
to- treat wild- type analysis, the OS was significantly pro-
longed in the atezolizumab arm,8 for which the HR was 
0.80, similar to the value in our study. However, in the 
Asian population, the HR for OS in the atezolizumab plus 
PCB arm was 1.18, although only 12% of patients in that 
study were Asian.8 Therefore, our study is, to the best of 
our knowledge, the first to reveal an add- on survival effect 

F I G U R E  3  Overall survival in patients stratified by programmed death- ligand 1 expression level (Kaplan– Meier plots). There were 
five patients with indeterminate PD- L1 expression levels in both arms. CI, confidence interval; HR, hazard ratio; mo, months; OS, overall 
survival; PD- L1, programmed death- ligand 1; NR, not reached.
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of nivolumab when combined with PCB in Asian patients 
with wild- type metastatic nsNSCLC.

The main limitation of this updated survival analysis is 
that only OS data were obtained; PFS and safety data were 
not updated. Further follow- up of OS, PFS, and safety and 
future analyses are needed to comprehensively discuss the 
benefits of nivolumab.

In conclusion, nivolumab plus PCB provided superior 
OS vs. placebo plus PCB for the initial (first- line) treat-
ment of patients with metastatic nsNSCLC. Therefore, we 
believe that nivolumab plus PCB is a viable new option 
for the initial treatment of metastatic nsNSCLC without 
driver mutations in ALK, EGFR, or ROS1.
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