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Abstract
Background In CheckMate 227 Part 1 (NCT02477826), first-line nivolumab plus ipilimumab demonstrated long-term durable 
overall survival (OS) benefit versus chemotherapy in patients with metastatic non-small cell lung cancer (NSCLC), regardless 
of tumor programmed death ligand 1 (PD-L1) expression. We report results in Japanese patients with ≥ 5-year follow-up.
Methods Adults with stage IV/recurrent NSCLC without EGFR/ALK aberrations were randomized 1:1:1 to nivolumab 
plus ipilimumab, nivolumab alone, or chemotherapy (patients with tumor PD-L1 ≥ 1%), or nivolumab plus ipilimumab, 
nivolumab plus chemotherapy, or chemotherapy (patients with tumor PD-L1 < 1%). Five-year efficacy and safety were 
assessed in Japanese patients.
Results At 62.1 months’ minimum follow-up, 143 Japanese patients with PD-L1 ≥ 1% or < 1% were randomized to nivolumab 
plus ipilimumab (n = 66) or chemotherapy (n = 77). Five-year OS rates were 46% with nivolumab plus ipilimumab versus 
34% with chemotherapy (PD-L1 ≥ 1%) and 36% versus 19% (PD-L1 < 1%). Median duration of response was 59.1 versus 
7.1 months (PD-L1 ≥ 1%) and 17.3 versus 3.0 months (PD-L1 < 1%). Among 5-year survivors treated with nivolumab plus 
ipilimumab (PD-L1 ≥ 1% and < 1%; n = 27), 59% (95% CI, 39%–75%) were off treatment for ≥ 3 years without receiving 
subsequent therapy. No new safety signals were observed.
Conclusions At 5-year follow-up, nivolumab plus ipilimumab continued to show long-term durable clinical benefit versus 
chemotherapy, regardless of tumor PD-L1 expression. Consistent with findings for the global population, these data support 
the use of nivolumab plus ipilimumab as first-line treatment in Japanese patients with metastatic NSCLC.
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Introduction

Programmed death 1 (PD-1) and programmed death ligand 
1 (PD-L1) inhibitor-based immunotherapy in the first-line 
setting has significantly improved survival outcomes versus 
chemotherapy alone for patients with metastatic non-small 
cell lung cancer (NSCLC) [1–4].

Immune checkpoint inhibitors, nivolumab, a fully human 
PD-1 antibody, and ipilimumab, a fully human cytotoxic 
T-lymphocyte antigen 4 antibody, have distinct but comple-
mentary mechanisms of action [5]. This dual immunother-
apy combination has shown durable survival benefit versus 

chemotherapy in global clinical trials, in metastatic NSCLC 
and several other advanced solid tumors [6–8]. CheckMate 
227 is a multi-part, randomized, open-label, phase 3 trial 
evaluating first-line nivolumab-based regimens versus 
chemotherapy in patients with metastatic NSCLC [1, 9, 10]. 
In Part 1 of the trial, first-line nivolumab plus ipilimumab 
showed overall survival (OS) benefit versus chemotherapy in 
patients with metastatic NSCLC with tumor PD-L1 expres-
sion ≥ 1% (independent co-primary endpoint) or < 1% (pre-
specified descriptive analysis) [1]. At the 5-year follow-up, 
nivolumab plus ipilimumab continued to provide long-term, 
durable clinical benefit regardless of tumor PD-L1 expres-
sion versus chemotherapy, with no new safety concerns; 
the majority of 5-year survivors in the nivolumab plus 

Extended author information available on the last page of the article

http://crossmark.crossref.org/dialog/?doi=10.1007/s10147-023-02390-2&domain=pdf


1355International Journal of Clinical Oncology (2023) 28:1354–1368 

1 3

ipilimumab arm did not initiate any subsequent systemic 
anticancer treatment for ≥ 3 years [11]. Nivolumab plus ipili-
mumab is approved in the United States as first-line treat-
ment for adults with metastatic NSCLC with no EGFR/ALK 
aberrations and tumor PD-L1 expression ≥ 1%, and in Japan 
as first-line treatment regardless of tumor PD-L1 expression 
[12–14].

Differences in treatment outcomes between Asian 
and non-Asian patients with NSCLC have been reported 
[15–18]. These may be due to epidemiological and demo-
graphical variability and differences in the prevalence of 
activating driver mutations between populations, such as a 
high prevalence of EGFR mutations in Asian patients with 
advanced lung adenocarcinoma [16, 19, 20]. As Japan has a 
well-resourced healthcare system, higher rates of subsequent 
therapy and better patient management may also impact 
long-term treatment outcomes [16, 21].

It is therefore important to assess clinical outcomes in 
Japanese patients to better inform physicians of treatment 
options. Survival benefit with nivolumab plus ipilimumab 
across several tumor types has been reported in Asian popu-
lations, including Japanese patients [22–24]. At the 3-year 
follow-up of CheckMate 227, nivolumab plus ipilimumab 
provided durable long-term efficacy benefits versus chemo-
therapy, regardless of tumor PD-L1 expression, in the Asian 
subpopulation, including Japanese patients with metastatic 
NSCLC [21]. However, long-term clinical data on first-line 
immunotherapy combinations in Japanese patients remain a 
high unmet need. Here, we present efficacy and safety results 
of nivolumab plus ipilimumab versus chemotherapy in Japa-
nese patients from CheckMate 227 Part 1, with a minimum 
follow-up of 5 years, the longest reported phase 3 outcomes 
with dual immunotherapy for NSCLC in this subpopulation.

Patients and methods

Patients and treatment

Eligibility criteria for CheckMate 227 (NCT02477826) 
were described previously [1, 9]. Briefly, adults with histo-
logically confirmed squamous or non-squamous stage IV/
recurrent NSCLC, with an Eastern Cooperative Oncology 
Group (ECOG) performance status of 0–1, without prior 
systemic anticancer therapy for advanced/metastatic dis-
ease were enrolled. Patients with sensitizing EGFR muta-
tions or known ALK alterations, untreated or symptomatic 
central nervous system metastases, or autoimmune disease 
were excluded. Patients (n = 143) for this subanalysis were 
enrolled from 32 centers in Japan [21].

Patients with tumor PD-L1 expression ≥ 1% were ran-
domized 1:1:1 to receive nivolumab (3  mg/kg every 
2 weeks [Q2W]) plus ipilimumab (1 mg/kg every 6 weeks), 

nivolumab monotherapy (240  mg Q2W), or platinum-
doublet chemotherapy (every 3  weeks [Q3W] for ≤ 4 
cycles). Patients with tumor PD-L1 expression < 1% were 
randomized 1:1:1 to receive nivolumab plus ipilimumab, 
nivolumab (360 mg Q3W) plus platinum-doublet chemo-
therapy (Q3W for ≤ 4 cycles), or platinum-doublet chemo-
therapy (Q3W for ≤ 4 cycles). Treatment continued until 
disease progression, unacceptable toxicity, or for ≤ 2 years 
for immunotherapy.

Endpoints and assessments

The independent co-primary endpoint of OS in patients with 
tumor PD-L1 expression ≥ 1% and secondary endpoints were 
previously reported [1]. The efficacy assessments in this 
5-year exploratory subanalysis in Japanese patients included 
OS, progression-free survival (PFS), objective response rate 
(ORR), and duration of response (DOR) assessed by blinded 
independent central review (BICR) based on Response Eval-
uation Criteria in Solid Tumors (RECIST version 1.1) in the 
tumor PD-L1 ≥ 1%, tumor PD-L1 < 1%, and the combined 
PD-L1 ≥ 1% and < 1% populations. OS by histology and PFS 
after the next line of therapy (PFS2) were also assessed by 
tumor PD-L1 expression. Tumor PD-L1 expression was 
determined as described previously [1, 25].

Safety and tolerability, including treatment-related 
adverse events (TRAEs) and immune-mediated adverse 
events (IMAEs) were assessed in all treated Japanese 
patients. AEs were graded according to the National Cancer 
Institute Common Terminology Criteria for Adverse Events, 
version 4.0. Additional details on AEs are included in the 
supplementary methods (online only).

Post hoc analyses in Japanese patients included efficacy 
outcomes (PFS, ORR, and DOR) evaluated in the combined 
PD-L1 ≥ 1% and < 1% population of patients alive at 5 years, 
efficacy outcomes (OS, PFS, ORR, and DOR) in the com-
bined PD-L1 ≥ 1% and < 1% population of patients who 
discontinued study treatment due to TRAEs, and treatment-
free interval (TFI; the time from last study dose to start of 
subsequent systemic therapy or death, whichever occurred 
first) measured in patients who discontinued study therapy 
(for any reason), in 5-year survivors, and in patients who 
discontinued study treatment due to TRAEs.

Statistical analyses

Efficacy and safety analyses of nivolumab plus ipilimumab 
versus chemotherapy in the randomized and treated popula-
tions, respectively, of Japanese patients were exploratory 
and summarized using descriptive statistics. Time-to-event 
analyses for OS, PFS, DOR, and TFI were performed using 
the Kaplan–Meier method. Hazard ratios (HRs) with asso-
ciated two-sided confidence intervals (CIs) were calculated 



1356 International Journal of Clinical Oncology (2023) 28:1354–1368

1 3

using a stratified Cox proportional hazards model, with 
tumor histology as the strata and treatment group as a single 
covariate. An unstratified model was used to estimate HRs 
between treatment arms in patient subgroups. The Clopper-
Pearson method was used to calculate 95% exact two-sided 
CIs for ORRs.

Results

Patients

At current database lock (February 15, 2022), the minimum 
follow-up for OS was 62.1 months and median follow-up 
was 67.5 months for Japanese patients. In total, 143 Japanese 
patients with tumor PD-L1 expression ≥ 1% or < 1% from 
CheckMate 227 Part 1 were randomized to nivolumab plus 
ipilimumab (n = 66) or chemotherapy (n = 77) (Supplemen-
tary Fig. 1). Baseline characteristics were generally balanced 
across treatment arms (Table 1).

At database lock, all patients in both treatment arms 
had completed or discontinued treatment. In the tumor 

PD-L1 ≥ 1%, tumor PD-L1 < 1%, and the combined 
PD-L1 ≥ 1% and < 1% populations, the median (range) 
treatment durations were 6.0 (0–24.0), 4.2 (0–24.0), and 5.1 
(0–24.0) months for nivolumab plus ipilimumab versus 4.2 
(0–49.4), 2.3 (0–24.3), and 3.8 (0–49.4) months for chemo-
therapy, respectively (Table 2). Among 66 patients receiving 
nivolumab plus ipilimumab, 9 completed 2 years of study 
treatment (PD-L1 ≥ 1%, n = 8; PD-L1 < 1%, n = 1). Among 
patients in the combined PD-L1 ≥ 1% and < 1% population 
who had a PFS event, 67% (nivolumab plus ipilimumab) 
versus 85% (chemotherapy) received subsequent systemic 
anticancer therapies; 18% versus 81% received subsequent 
immunotherapy (Table 3).

Efficacy outcomes

All randomized patients

Among 89 Japanese patients with tumor PD-L1 ≥ 1%, 
median (95% CI) OS was 58.3 (15.2–not reached [NR]) 
months with nivolumab plus ipilimumab versus 28.9 
(23.7–54.6) months with chemotherapy (HR 0.72; 95% CI, 

Table 1  Baseline characteristics of Japanese patients by tumor PD-L1 expression

Data are n (%) unless otherwise indicated. aSmoking status was defined by patient self-report. Current and former smokers reported the number 
of cigarettes smoked per day, and former smokers also reported the date they permanently stopped smoking. bDetermined by the PD-L1 IHC 
28–8 pharmDx assay (Dako)
ECOG PS Eastern Cooperative Oncology Group performance status; PD-L1 programmed death ligand 1

PD-L1 ≥ 1% PD-L1 < 1% PD-L1 ≥ 1% and < 1%

Nivolumab plus 
ipilimumab
(n = 41)

Chemotherapy
(n = 48)

Nivolumab plus 
ipilimumab
(n = 25)

Chemotherapy
(n = 29)

Nivolumab plus 
ipilimumab
(n = 66)

Chemotherapy
(n = 77)

Age, median (range), years 66 (43–77) 66 (41–78) 64 (42–81) 66 (30–78) 66 (42–81) 66 (30–78)
Age category, years
    < 65 17 (41) 20 (42) 13 (52) 13 (45) 30 (45) 33 (43)
    ≥ 65 to < 75 23 (56) 24 (50) 9 (36) 14 (48) 32 (48) 38 (49)
    ≥ 75 1 (2) 4 (8) 3 (12) 2 (7) 4 (6) 6 (8)
Female 9 (22) 11 (23) 3 (12) 6 (21) 12 (18) 17 (22)
ECOG PS
   0 16 (39) 23 (48) 10 (40) 12 (41) 26 (39) 35 (45)
   1 25 (61) 25 (52) 15 (60) 17 (59) 40 (61) 42 (55)

Smoking  statusa

 Current/former smoker 38 (93) 41 (85) 20 (80) 25 (86) 58 (88) 66 (86)
   Never-smoker 3 (7) 7 (15) 5 (20) 4 (14) 8 (12) 11 (14)

Histology
   Squamous 13 (32) 9 (19) 5 (20) 5 (17) 18 (27) 14 (18)
   Non-squamous 28 (68) 39 (81) 20 (80) 24 (83) 48 (73) 63 (82)

Tumor PD-L1  expressionb

    < 1% 0 0 25 (100) 29 (100) 25 (38) 29 (38)
    ≥ 1% 41 (100) 48 (100) 0 0 41 (62) 48 (62)
     1–49% 14 (34) 25 (52) 0 0 14 (21) 25 (32)

      ≥ 50% 27 (66) 23 (48) 0 0 27 (41) 23 (30)
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0.42–1.26); 5-year OS (95% CI) rate was 46% (30%–60%) 
versus 34% (21%–47%) (Fig.  1A). Similar trends were 
observed with nivolumab plus ipilimumab versus chemo-
therapy in the tumor PD-L1 < 1% population (n = 54); 
median (95% CI) OS was 41.5 (19.4–62.6) versus 18.2 
(7.4–30.3) months (HR 0.55; 95% CI, 0.29–1.04) and the 
5-year OS (95% CI) rate was 36% (18%–54%) versus 19% 
(7%–35%) (Fig. 1B). Median (95% CI) OS in the combined 
PD-L1 ≥ 1% and < 1% population was 46.8 (19.4–67.1) ver-
sus 24.9 (18.9–33.2) months (HR 0.64, [95% CI 0.42–0.98]); 
5-year OS (95% CI) rate was 42% (30%–54%) versus 28% 
(18%–39%) (Fig. 1C).

Durable OS benefit of nivolumab plus ipilimumab ver-
sus chemotherapy was also observed in patients with non-
squamous (median [95% CI] OS: 58.3 [20.4–NR] vs 26.4 
[20.4–33.4] months) or squamous (median [95% CI] OS: 
29.1 [14.6–48.8] vs 9.2 [5.3–41.1] months) histology, 
regardless of tumor PD-L1 expression; however, sample 
sizes were small in the squamous subgroup (Supplemen-
tary Table 1).

Similar patterns of clinical benefit with nivolumab plus 
ipilimumab versus chemotherapy were observed for PFS, 
ORR, and DOR in both the tumor PD-L1 ≥ 1% and < 1% 

populations. In patients with tumor PD-L1 ≥ 1%, median 
(95% CI) PFS was 24.0 (5.6–55.5) months with nivolumab 
plus ipilimumab versus 6.7 (4.3–8.3) months with chem-
otherapy (HR 0.55; 95% CI, 0.32–0.95); 5-year PFS rate 
was 33% versus 11% (Fig.  2A). In patients with tumor 
PD-L1 < 1%, median PFS (95% CI) was 7.2 (2.9–19.3) 
months with nivolumab plus ipilimumab versus 4.5 
(4.0–7.0) months with chemotherapy (HR 0.64; 95% CI, 
0.32–1.28); 5-year PFS rate was 10% versus 0% (Fig. 2B). 
In the combined PD-L1 ≥ 1% and < 1% population, median 
(95% CI) PFS was 11.1 (5.6–24.0) months with nivolumab 
plus ipilimumab versus 5.6 (4.3–7.0) months with chemo-
therapy (HR 0.58; 95% CI, 0.38–0.89); 5-year PFS rate was 
25% versus 7% (Fig. 2C). ORR was higher with nivolumab 
plus ipilimumab versus chemotherapy (63% vs 40%) in 
patients with tumor PD-L1 ≥ 1% but was comparable 
between treatment arms for patients with tumor PD-L1 < 1% 
(36% vs 31%) (Table 4). Median (95% CI) DOR was 59.1 
(24.5–NR) months with nivolumab plus ipilimumab ver-
sus 7.1 (3.9–31.6) months with chemotherapy in the tumor 
PD-L1 ≥ 1% population, 17.3 (7.2–NR) versus 3.0 (2.6–5.6) 
months in the tumor PD-L1 < 1% population, and 29.0 
(18.0–NR) versus 5.6 (3.1–7.1) months in the combined 

Table 2  Duration of treatment and  TFIa in Japanese patients by tumor PD-L1 expression and in patients alive at 5 years (PD-L1 ≥ 1% and < 1%)

a TFI (defined as the time from last study dose to start of subsequent systemic therapy or death, whichever occurred first) analyses were con-
ducted in patients who had discontinued study treatment. bMedian computed using Kaplan–Meier method. cBased on Kaplan–Meier estimates
CI confidence interval; NA not applicable; NR not reached; PD-L1 programmed death ligand 1; TFI treatment-free interval

All treated patients PD-L1 ≥ 1% PD-L1 < 1% PD-L1 ≥ 1% and < 1%

Nivolumab plus 
ipilimumab
(n = 41)

Chemotherapy
(n = 47)

Nivolumab plus 
ipilimumab
(n = 25)

Chemotherapy
(n = 29)

Nivolumab plus 
ipilimumab
(n = 66)

Chemotherapy
(n = 76)

Median duration of 
 treatmentb, months 
(range)

6.0 (0–24.0) 4.2 (0–49.4) 4.2 (0–24.0) 2.3 (0–24.3) 5.1 (0–24.0) 3.8 (0–49.4)

Median  TFIc, months
(95% CI)

9.7 (4.3–32.3) 1.8 (1.4–2.1) 2.6 (0.9–7.7) 1.5 (1.0–2.5) 5.7 (2.7–10.9) 1.7 (1.4–2.0)

TFIc, % (95% CI)
   1-year 46 (31–61) 11 (4–21) 24 (10–42) 3 (0–15) 38 (26–49) 8 (3–15)
   2-year 39 (24–53) 5 (1–15) 12 (3–28) 0 (NA–NA) 29 (18–40) 3 (1–10)
   3-year 32 (18–46) 5 (1–15) 12 (3–28) 0 (NA–NA) 24 (15–35) 3 (1–10)

Treated patients alive at 5 years PD-L1 ≥ 1% and < 1%

Nivolumab plus ipilimumab
(n = 27)

Chemotherapy
(n = 20)

Median duration of treatment, months (range) 10.7 (0–24.0) 7.0 (2.0–49.4)
Median  TFIc, months
(95% CI)

NR
(15.1–NR)

2.0
(1.2–5.3)

TFIc, % (95% CI)
   1-year 82 (61–92) 15 (4–34)
   2-year 63 (42–78) 15 (4–34)
   3-year 59 (39–75) 15 (4–34)
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PD-L1 ≥ 1% and < 1% population (Table 4). Of the con-
firmed responders, 40% (nivolumab plus ipilimumab) ver-
sus 6% (chemotherapy) had ongoing responses for ≥ 5 years.

PFS2 benefit with nivolumab plus ipilimumab versus 
chemotherapy was observed in the tumor PD-L1 ≥ 1% (HR 
0.56; 95% CI, 0.33–0.94) and tumor PD-L1 < 1% (HR 0.52; 
95% CI, 0.29–0.93) populations (Supplementary Fig. 2). 

TFI, a potential indicator of patient experience [26–29], 
was assessed by tumor PD-L1 expression (Table  2). 
Among patients who discontinued study treatment (for 
any reason), 32% (PD-L1 ≥ 1%) and 12% (PD-L1 < 1%) of 
patients in the nivolumab plus ipilimumab arm versus 5% 
(PD-L1 ≥ 1%) and 0% (PD-L1 < 1%) in the chemotherapy 

Table 3  Subsequent therapy by tumor PD-L1 expression in Japanese patients with a PFS event per BICR and in patients alive at 5  years 
(PD-L1 ≥ 1% and < 1%)

Percentages may not sum to 100% as patients may have received more than 1 type of subsequent therapy (defined as therapy started on or after 
first dosing date [or randomization date if the patient had not received study treatment])
BICR blinded independent review; PD-1 programmed death-1; PD-L1 programmed death ligand 1; PFS progression-free survival

Patients with a PFS event, n (%) PD-L1 ≥ 1% PD-L1 < 1% PD-L1 ≥ 1% and < 1%

Nivolumab plus 
ipilimumab
(n = 26)

Chemotherapy
(n = 33)

Nivolumab plus 
ipilimumab
(n = 19)

Chemotherapy
(n = 19)

Nivolumab plus 
ipilimumab
(n = 45)

Chemotherapy
(n = 52)

Any 19 (73) 29 (88) 16 (84) 17 (89) 35 (78) 46 (88)
Radiotherapy 11 (42) 12 (36) 8 (42) 7 (37) 19 (42) 19 (37)
Surgery 1 (4) 1 (3) 1 (5) 0 2 (4) 1 (2)
Systemic therapy 15 (58) 28 (85) 15 (79) 16 (84) 30 (67) 44 (85)
   Chemotherapy 14 (54) 20 (61) 15 (79) 10 (53) 29 (64) 30 (58)
   Immunotherapy 4 (15) 27 (82) 4 (21) 15 (79) 8 (18) 42 (81)
      PD-1 inhibitors 4 (15) 26 (79) 2 (11) 14 (74) 6 (13) 40 (77)
          Nivolumab 2 (8) 22 (67) 1 (5) 12 (63) 3 (7) 34 (65)
          PDR001 0 1 (3) 0 0 0 1 (2)
          Pembrolizumab 2 (8) 5 (15) 1 (5) 2 (11) 3 (7) 7 (13)
      PD-L1 inhibitors 1 (4) 3 (9) 3 (16) 1 (5) 4 (9) 4 (8)
          Atezolizumab 0 3 (9) 2 (11) 1 (5) 2 (4) 4 (8)
         Durvalumab 1 (4) 0 1 (5) 0 2 (4) 0
   Targeted therapy 4 (15) 9 (27) 6 (32) 7 (37) 10 (22) 16 (31)
   Experimental drugs 1 (4) 2 (6) 1 (5) 2 (11) 2 (4) 4 (8)

5-year survivors, n (%) PD-L1 ≥ 1% and < 1%

Nivolumab plus ipilimumab
(n = 27)

Chemotherapy
(n = 20)

Any 13 (48) 18 (90)
Radiotherapy 7 (26) 4 (20)
Surgery 3 (11) 1 (5)
Systemic therapy 11 (41) 17 (85)

  Chemotherapy 10 (37) 8 (40)
  Immunotherapy 4 (15) 17 (85)

      PD-1 inhibitors 2 (7) 15 (75)
        Nivolumab 0 12 (60)
        Pembrolizumab 2 (7) 3 (15)
      PD-L1 inhibitors 3 (11) 3 (15)
        Atezolizumab 2 (7) 3 (15)
        Durvalumab 1 (4) 0
  Targeted therapy 7 (26) 4 (20)
  Experimental drugs 1 (4) 4 (20)
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arm were estimated to remain alive and treatment-free 
for ≥ 3 years after treatment discontinuation.

Patients alive at 5 years

In the combined PD-L1 ≥ 1% and < 1% population, 47 Japa-
nese patients were alive at 5 years (nivolumab plus ipili-
mumab: n = 27; chemotherapy: n = 20); baseline characteris-
tics of patients are shown in Supplementary Table 2. Median 
(range) treatment duration was 10.7 (0–24.0) months for 
nivolumab plus ipilimumab and 7.0 (2.0–49.4) months for 
chemotherapy (Table 2), with a median (range) of 24 (1–52) 

nivolumab doses and 6 (1–18) ipilimumab doses received 
in the nivolumab plus ipilimumab arm. PFS benefit was 
observed with nivolumab plus ipilimumab versus chemo-
therapy; median (95% CI) PFS was 60.6 (19.4–NR) versus 
8.3 (6.7–27.7) months (Fig. 3). ORR was 85% (nivolumab 
plus ipilimumab) versus 45% (chemotherapy), with 56% 
versus 17% of responders having ongoing responses 
for ≥ 5 years; median (95% CI) DOR was NR versus 6.9 
(2.7–31.6) months (Table 4).

At the 5-year cut-off, 59% (95% CI, 39%–75%) of patients 
in the nivolumab plus ipilimumab arm versus 15% (95% 
CI, 4%–34%) in the chemotherapy arm were off treatment 

Fig. 1  OS in Japanese patients 
with a tumor PD-L1 expres-
sion ≥ 1%, b tumor PD-L1 
expression < 1%, and c tumor 
PD-L1 expression ≥ 1% 
and < 1%. a95% CIs, 30%–60% 
(nivolumab plus ipilimumab) 
and 21%–47% (chemother-
apy). b95% CIs, 18%–54% 
(nivolumab plus ipilimumab) 
and 7%–35% (chemotherapy). 
c95% CIs, 30%–54% (nivolumab 
plus ipilimumab) and 18%–39% 
(chemotherapy). CI confidence 
interval; HR hazard ratio; OS 
overall survival; PD-L1 pro-
grammed death ligand 1
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0
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56%

45%

54%

40%

46%a

34%a

Nivolumab + ipilimumab 

Chemotherapy

a PD-L1 ≥1%

b
PD-L1 <1%

Nivolumab + 
ipilimumab

(n=41)
Chemotherapy

(n=48)
Median OS, mo
(95% CI)

58.3
(15.2-NR)

28.9
(23.8-54.6)

HR (95% CI) 0.72 (0.42-1.26)

Nivolumab + 
ipilimumab

(n=25)
Chemotherapy

(n=29)
Median OS, mo
(95% CI)

41.5
(19.4-62.6)

18.2
(7.4-30.3)

HR (95% CI) 0.55 (0.29-1.04)

Nivolumab + 
ipilimumab

(n=66)
Chemotherapy

(n=77)
Median OS, mo
(95% CI)

46.8
(19.4-67.1)

24.9
(18.9-33.2)

HR (95% CI) 0.64 (0.42-0.98)

No. at risk 
Nivolumab + ipilimumab 41 38 36 35 35 29 24 23 23 23 23 23 23 23 22 22 21 20 20 20 18 17 13 6 2 0
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without receiving any subsequent therapy (Table 2); 15% 
versus 85% of patients had received subsequent immu-
notherapy (Table 3). Median (95% CI) TFI was NR with 
nivolumab plus ipilimumab versus 2.0 (1.2–5.3) months 
with chemotherapy; the 3-year TFI rate was 59% versus 
15% (Table 2).

Patients who discontinued study treatment due to TRAEs

In the combined PD-L1 ≥ 1% and < 1% population, TRAEs 
led to the discontinuation of all study drugs in 17 (26%) 
Japanese patients treated with nivolumab plus ipilimumab 

and 13 (17%) treated with chemotherapy (Fig. 4). Median 
(range) treatment duration was 2.8 (0–12.6) months with 
nivolumab plus ipilimumab and 2.2 (0–38.9) months with 
chemotherapy (Supplementary Table 3). Median OS was 
NR with nivolumab plus ipilimumab versus 33.2 (95% CI, 
7.7–NR) months with chemotherapy; 5-year OS rate was 
58% versus 38% (Table 5). Median PFS after treatment 
discontinuation was 54.3 months versus 2.0 months. ORR 
was 65% (nivolumab plus ipilimumab) versus 38% (chem-
otherapy) and median DOR after treatment discontinuation 
was NR versus 1.5 (95% CI, 0.1–NR) months; 66% of 

Fig. 2  PFS in Japanese patients 
with a tumor PD-L1 expres-
sion ≥ 1%, b tumor PD-L1 
expression < 1%, and c tumor 
PD-L1 expression ≥ 1% 
and < 1%. a95% CIs, 18%–48% 
(nivolumab plus ipilimumab) 
and 2%–27% (chemotherapy). 
b95% CIs, 2%–28% (nivolumab 
plus ipilimumab) and NA 
(chemotherapy). c95% CIs, 
14%–36% (nivolumab plus 
ipilimumab) and 1%–18% 
(chemotherapy). CI confidence 
interval; HR hazard ratio; NA 
not available; PD-L1 pro-
grammed death ligand 1; PFS 
progression-free survival
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Table 4  Tumor response and DOR in Japanese patients by tumor PD-L1 expression and in patients alive at 5 years (PD-L1 ≥ 1% and < 1%)

a Computed using Kaplan–Meier method. bBased on Kaplan–Meier estimates of DOR
CI confidence interval; DOR duration of response; NA not applicable; NR not reached; ORR objective response rate; PD-L1 programmed death 
ligand 1

All randomized patients PD-L1 ≥ 1% PD-L1 < 1% PD-L1 ≥ 1% and < 1%

Nivolumab plus 
ipilimumab
(n = 41)

Chemotherapy
(n = 48)

Nivolumab plus 
ipilimumab
(n = 25)

Chemotherapy
(n = 29)

Nivolumab plus 
ipilimumab
(n = 66)

Chemotherapy
(n = 77)

ORR, % 63 40 36 31 53 36
Best overall response, n (%)
   Complete response 10 (24) 2 (4) 2 (8) 0 12 (18) 2 (3)
   Partial response 16 (39) 17 (35) 7 (28) 9 (31) 23 (35) 26 (34)
   Stable disease 7 (17) 24 (50) 8 (32) 17 (59) 15 (23) 41 (53)
   Progressive disease 7 (17) 4 (8) 6 (24) 2 (7) 13 (20) 6 (8)
   Not determined 1 (2) 1 (2) 2 (8) 1 (3) 3 (5) 2 (3)

Median  DORa, months
(95% CI)

59.1
(24.5–NR)

7.1
(3.9–31.6)

17.3
(7.2–NR)

3.0
(2.6–5.6)

29.0
(18.0–NR)

5.6
(3.1–7.1)

Ongoing response at ≥ 5
yearsb, %

46 9 25 NA 40 6

Patients alive at 5 years PD-L1 ≥ 1% and < 1%

Nivolumab plus ipilimumab
(n = 27)

Chemotherapy
(n = 20)

ORR, % 85 45
Best overall response, n (%)
   Complete response 12 (44) 1 (5)
   Partial response 11 (41) 8 (40)
   Stable disease 4 (15) 9 (45)
   Progressive disease 0 2 (10)
   Not determined 0 0

Median  DORa, months
(95% CI)

NR
(24.9–NR)

6.9
(2.7–31.6)

Ongoing  responseb at ≥ 5 years, % 56 17

Fig. 3  PFS in Japanese patients 
alive at 5 years (PD-L1 ≥ 1% 
and < 1%). a95% CIs, 32%–70% 
(nivolumab plus ipilimumab) 
and 3%–38% (chemotherapy). 
CI confidence interval; HR haz-
ard ratio; NR not reached; PD-
L1 programmed death ligand 1; 
PFS progression-free survival
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responding patients in the nivolumab plus ipilimumab arm 
had responses lasting ≥ 5 years, whereas no patients in the 
chemotherapy arm were estimated to remain in response. 
The 3-year TFI rate was 47% with nivolumab plus ipili-
mumab; no patients were estimated to be treatment-free in 
the chemotherapy arm (Supplementary Table 3).

Safety

No new TRAEs were reported with nivolumab plus ipili-
mumab since the prior report [21], as all Japanese patients 
have been off treatment for ≥ 3  years (Supplementary 
Table 4). In the combined PD-L1 ≥ 1% and < 1% popula-
tion, the most common (≥ 10%) any-grade IMAEs with 
nivolumab plus ipilimumab were rash (47%), diarrhea/coli-
tis (18%), adrenal insufficiency, hypothyroidism/thyroiditis, 

and hypophysitis (12% each), and hyperthyroidism and 
pneumonitis (11% each); the most common (≥ 5%) grade 
3–4 IMAEs were hypophysitis (8%), adrenal insufficiency, 
diabetes mellitus, and rash (6% each), and diarrhea/colitis, 
pneumonitis, and hepatitis (5% each) (Table 6).

Most IMAEs occurred within the first 6 months of 
nivolumab plus ipilimumab treatment, with 20 (30%) and 
35 (53%) patients newly experiencing an onset of an endo-
crine or non-endocrine IMAE during this time, respec-
tively (Table 6; Fig. 5; Supplementary Fig. 3). The fre-
quency of new onset of IMAEs was considerably reduced 
over time, with 3 and 2 patients experiencing new onset 
of endocrine and non-endocrine IMAEs, respectively, 
at 6–12 months and 1 and 4 patients at 12–18 months. 
No patient had new onset of IMAEs beyond 18 months 
of treatment (Fig. 5). Most non-endocrine IMAEs were 

Fig. 4  Swimmer plot of patients 
who discontinued treat-
ment due to  TRAEsa among 
Japanese patients treated with 
a nivolumab plus ipilimumab 
or b chemotherapy. aIncludes 
events reported between first 
dose and 30 days after last dose 
of study therapy in patients who 
discontinued treatment due to 
study drug toxicity. CR com-
plete response; DBL database 
lock; G1 Grade 1; G2 Grade 2; 
G3 Grade 3; G4 Grade 4; IPI 
ipilimumab; NIVO nivolumab; 
PD progressive disease; PD-L1 
programmed death ligand 1; 
PR partial response; SD stable 
disease; TRAE treatment-related 
adverse event; UTD undeter-
mined; WBC white blood cell
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resolved, with the median time to resolution ranging 
from < 1 month (hypersensitivity) to 7.9 months (pneumo-
nitis) (Table 6). Systemic corticosteroids were primarily 

used for the management of most IMAEs in patients 
treated with nivolumab plus ipilimumab, with median 

Table 5  Efficacy outcomes 
in Japanese patients who 
discontinued study treatment 
due to  TRAEsa (PD-L1 ≥ 1% 
and < 1%)

a Includes patients with TRAEs reported between first dose and 30 days after last dose of study therapy who 
discontinued treatment due to study drug toxicity. bBased on Kaplan–Meier estimates. cComputed using 
Kaplan–Meier method. dBased on Kaplan–Meier estimates of DOR
CI confidence interval; DOR duration of response; NA not applicable; NR not reached; ORR objective 
response rate; OS overall survival; PD-L1 programmed death ligand 1; PFS progression-free survival; 
TRAE treatment-related adverse event

Nivolumab plus 
ipilimumab
(n = 17)

Chemotherapy
(n = 13)

Median  OSb, months
(95% CI)

NR 33.2
(7.7–NR)

5-year OS  rateb, % 58 38
Median PFS after  discontinuationb, months
(95% CI)

54.3
(0.8–NR)

2.0
(0.8–NR)

ORR, % 65 38
Median  DORc after discontinuation, months
(95% CI)

NR 1.5
(0.1–NR)

Ongoing  responsed at ≥ 3 years after discontinuation, %
(95% CI)

79
(38–94)

NA

Table 6  Incidence and times to onset and resolution of IMAEs in Japanese patients treated with nivolumab plus ipilimumab

 + indicates a censored value. aIncludes adverse events considered as potential immune-mediated events by investigator occurring within 
100 days of last dose of study drug regardless of causality and treated with immune-modulating medication, with the exception of endocrine 
events (adrenal insufficiency, hypophysitis, hypothyroidism/thyroiditis, hyperthyroidism, and diabetes mellitus), which were included in the anal-
ysis regardless of treatment since these events are often managed without immunosuppression. bFrom Kaplan–Meier estimation. cEvents without 
a stop date or where stop date was death date, as well as grade 5 events, were considered unresolved. Events without worsening from baseline 
were excluded
CI confidence interval; IMAE immune-mediated adverse event; NA not applicable, NR not reached; PD-L1 programmed death ligand 1

Nivolumab plus ipilimumab 
(PD-L1 ≥ 1% and < 1%)
(n = 66)

IMAEa, n (%) Any grade Grade 3–4 Median time to onset, 
months (range)

Medianb time to resolu-
tion, months
(range)

Resolved 
 IMAEsc, n/N 
(%)

Non-endocrine IMAEs
   Rash 31 (47) 4 (6) 0.3 (0.1–12.2) 3.4 (0.2 to 67.2 +) 22/31 (71)
   Diarrhea/colitis 12 (18) 3 (5) 4.8 (0.2–14.6) 4.0 (0.3 to 61.1 +) 11/12 (92)
   Pneumonitis 7 (11) 3 (5) 0.7 (0.1–19.5) 7.9 (0.9 + to 13.4) 4/7 (57)
 Hepatitis 5 (8) 3 (5) 2.5 (0.3–8.9) 1.5 (0.5 to 5.5 +) 4/5 (80)

   Hypersensitivity 1 (2) 0  < 1  < 1 1/1 (100)
   Nephritis and renal function 0 0 NA NA NA

Endocrine IMAEs
   Adrenal insufficiency 8 (12) 4 (6) 4.1 (1.0–14.8) NR (4.2 to 67.3 +) 1/8 (12)
   Hypothyroidism/thyroiditis 8 (12) 1 (2) 2.3 (1.0–4.2) NR (9.0 + to 66.8 +) 1/8 (12)
   Hypophysitis 8 (12) 5 (8) 2.6 (2.0–10.7) NR (0.5 to 67.8 +) 1/8 (12)
   Hyperthyroidism 7 (11) 0 2.3 (1.4–4.2) 1.9 (0.7 to 3.9) 7/7 (100)
   Diabetes mellitus 4 (6) 4 (6) 4.9 (4.6–13.6) NR (8.2 + to 66.1 +) 0/4 (0)
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treatment duration ranging from 0.1 (hypersensitivity) 
to 3.9  weeks (adrenal insufficiency) (Supplementary 
Table 5).

Discussion

The results of this subanalysis in Japanese patients from 
the CheckMate 227 Part 1 study represent the longest sur-
vival follow-up reported to date for phase 3 studies evalu-
ating first-line combination immunotherapy for metastatic 
NSCLC with tumor PD-L1 ≥ 1% or < 1%. With a 5-year 
minimum follow-up, clinically meaningful OS benefit was 
maintained with nivolumab plus ipilimumab versus chem-
otherapy in Japanese patients regardless of tumor PD-L1 

expression, despite a high rate of subsequent immunother-
apy received in the chemotherapy arm (81%) in the com-
bined PD-L1 ≥ 1% and < 1% population of patients with 
a PFS event. The results were consistent with the 3-year 
follow-up analysis in Japanese patients [21].

PFS and DOR benefit was maintained with nivolumab 
plus ipilimumab at 5 years. Additionally, patients in the 
combined PD-L1 ≥ 1% and < 1% population who were alive 
at 5 years had a higher 3-year TFI rate with nivolumab plus 
ipilimumab versus chemotherapy, with 59% versus 15% of 
patients receiving no subsequent systemic therapy at the 
5-year time point, suggesting the long-term durable benefit 
of this first-line immunotherapy combination in Japanese 
patients. Among patients who discontinued nivolumab plus 
ipilimumab treatment within 2 years due to TRAEs, 58% 

Fig. 5  First incidence of a 
endocrine and b non-endocrine 
 IMAEsa over time in Japanese 
patients treated with nivolumab 
plus ipilimumab (n = 66). In 
patients who experienced mul-
tiple IMAEs, the first incidence 
of each IMAE was reported 
separately. aIncludes adverse 
events considered as potential 
immune-mediated events by 
investigator occurring within 
100 days of last dose of study 
drug regardless of causality 
and treated with immune-
modulating medication, except 
for endocrine events (adrenal 
insufficiency, hypophysitis, 
hypothyroidism/thyroiditis, 
hyperthyroidism, and diabetes 
mellitus), which were included 
in the analysis regardless of 
treatment since these events are 
often managed without immu-
nosuppression. bRepresents 
the number of patients newly 
experiencing an onset of any 
endocrine IMAE. cRepresents 
the number of patients newly 
experiencing an onset of any 
non-endocrine IMAE. IMAE 
immune-mediated adverse event
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remained alive for ≥ 5 years, with 47% of patients receiving 
no subsequent therapy within 3 years of discontinuation.

Recent studies in melanoma and other cancers have dem-
onstrated that TFI, during which patients typically experi-
ence clinically stable disease while remaining treatment-
free, is associated with improved quality of life [26–29]. 
In the randomized global population of CheckMate 227, 
two-thirds of the 5-year survivors treated with nivolumab 
plus ipilimumab remained treatment-free through the 5-year 
landmark, and their quality of life was similar to that of the 
US general population [11, 30]. In this subanalysis, the high 
3-year TFI rate in 5-year survivors who received nivolumab 
plus ipilimumab is consistent with that of the randomized 
global population [11], and also suggests long-term dura-
ble benefit of this dual immunotherapy regimen in Japanese 
patients.

No new safety signals were reported in this subanalysis 
after long-term follow-up (≥ 5 years). TRAEs reported in 
Japanese patients at 5 years were consistent with the 3-year 
data [21]. Most IMAEs occurred within the first 6 months 
of nivolumab plus ipilimumab treatment; only 1 and 4 Japa-
nese patients experienced new onset of endocrine and non-
endocrine IMAEs, respectively, after 12 months. Numeri-
cally higher incidences of some IMAEs were observed in 
Japanese patients versus the randomized global population 
[11], including rash (47% vs 20%), diarrhea/colitis (18% vs 
8%), adrenal insufficiency (12% vs 4%), hypophysitis (12% 
vs 4%), and diabetes mellitus (6% vs 1%); however, most 
events were managed with systemic corticosteroids.

This exploratory subanalysis was not statistically powered 
to conduct statistical testing for comparisons between treat-
ment arms. The subanalysis was also limited by small sam-
ple sizes for the patient subgroups. The findings in Japanese 
patients, however, were consistent with results in the rand-
omized global population and aligned with findings from 
other immunotherapy-based treatments in this subpopulation 
[11, 21, 31–33]. Ongoing observational studies in Japanese 
patients with metastatic NSCLC could provide insight into 
the use of first-line nivolumab plus ipilimumab in clinical 
practice in Japan [34].

In conclusion, at ≥ 5-year follow-up, first-line nivolumab 
plus ipilimumab provided long-term efficacy benefits versus 
chemotherapy in Japanese patients with metastatic NSCLC, 
regardless of tumor PD-L1 expression. Consistent with the 
long-term findings in the randomized global population, 
these data continue to support the use of nivolumab plus 
ipilimumab as first-line treatment for patients with meta-
static NSCLC in Japan.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s10147- 023- 02390-2.
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