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Abstract

In the global KEYNOTE-042 study (Clinicaltrials.gov, NCT02220894), pembrolizumab

significantly improved overall survival (OS) vs chemotherapy in patients with previ-

ously untreated programmed death ligand 1 (PD-L1)-positive locally advanced/meta-

static non–small-cell lung cancer (NSCLC) without EGFR/ALK alterations. We present

results from patients in KEYNOTE-042 enrolled from China in the global or extension

study (NCT03850444; protocol identical to global study). Patients were randomized

1:1 (stratified by ECOG performance status 0 vs 1, squamous vs nonsquamous histol-

ogy and PD-L1 tumor proportion score [TPS] ≥50% vs 1%-49%) to 35 cycles of

Abbreviations: AE, adverse event; DOR, duration of response; ECOG, Eastern Cooperative Oncology Group; HR, hazard ratio; NSCLC, non–small-cell lung cancer; ORR, objective response rate;

OS, overall survival; PD-L1, programmed death ligand 1; PFS, progression-free survival; Q3W, every 3 weeks; TPS, tumor proportion score.
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pembrolizumab 200 mg every 3 weeks (Q3W) or investigator's choice of 4 to 6 cycles

of carboplatin plus paclitaxel or pemetrexed Q3W with optional pemetrexed mainte-

nance for nonsquamous tumors. Primary endpoints were OS in patients with PD-L1

TPS ≥50%, ≥20% or ≥1%. Two hundred sixty-two patients (pembrolizumab, n = 128;

chemotherapy, n = 134) were enrolled from China. At data cutoff (February 21, 2020;

median follow-up, 33.0 [range, 25.6-41.9] months), pembrolizumab was shown to

improve OS vs chemotherapy in patients with PD-L1 TPS ≥50% (hazard ratio [95% CI],

0.63 [0.43-0.94]), TPS ≥20% (0.66 [0.47-0.92]) and TPS ≥1% (0.67 [0.50-0.89]).

Grade 3 to 5 treatment-related adverse events occurred less frequently with

pembrolizumab vs chemotherapy (19.5% vs 68.8%). In 22 patients who completed

35 cycles of pembrolizumab, objective response rate was 77.3% and median duration of

response was 27.6 months. Consistent with the global KEYNOTE-042 study,

pembrolizumab improved OS vs chemotherapy in this study of Chinese patients

with locally advanced/metastatic NSCLC and PD-L1 TPS ≥1%, supporting first-line

pembrolizumab monotherapy for PD-L1-positive advanced/metastatic NSCLC in China.
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1 | INTRODUCTION

Monoclonal antibodies targeting programmed death 1 and

programmed death ligand 1 (PD-[L]1) have demonstrated significant

improvements in clinical outcomes relative to standard chemotherapy

in patients with advanced non–small-cell lung cancer (NSCLC).1,2

Because Asian patients are often underrepresented in international

randomized clinical trials of anti-PD-(L)1 therapies,3 and disease char-

acteristics (eg, EGFR mutation prevalence)4 and responses to antican-

cer therapy may differ between Asian and Caucasian populations,5

there is a need to evaluate these treatments specifically in Asian

patients. At present, CheckMate-078 is the only Phase 3 study that

has evaluated anti-PD-1 therapy in a predominantly Chinese patient

population with previously treated NSCLC. In this prior study, the

PD-1 inhibitor nivolumab improved overall survival (OS) compared

with docetaxel.6

Here, we present results from a Phase 3 clinical trial evaluating

first-line anti-PD-1 therapy in Chinese patients with advanced

PD-L1-positive NSCLC. As previously reported, the anti-PD-1 anti-

body pembrolizumab significantly prolonged OS compared with

platinum-based chemotherapy in patients with previously untreated

metastatic NSCLC without sensitizing EGFR/ALK alterations and PD-L1

tumor proportion score (TPS) ≥50% in the KEYNOTE-024 study,7,8

and in patients with TPS ≥1% in the global KEYNOTE-042 study (data

cutoff, February 26, 2018; N = 1274).9

The current report provides results from the KEYNOTE-042

China study, which includes patients enrolled from China in the global

or China extension study of KEYNOTE-042 (data cutoff, February

21, 2020). The objective of our study was to evaluate the efficacy and

safety of pembrolizumab vs platinum-based chemotherapy in Chinese

patients with PD-L1-positive, locally advanced/metastatic NSCLC

without targetable EGFR/ALK alterations.

2 | MATERIALS AND METHODS

2.1 | Study design and patients

The global, prospective, randomized, open-label, Phase 3 KEYNOTE-042

study (Clinicaltrials.gov, NCT02220894; MK-3475-042) was previously

published with the full protocol.9 The KEYNOTE-042 China extension

What's new?

The global KEYNOTE-042 clinical study helped establish

single-agent pembrolizumab, an anti-PD-1 monoclonal anti-

body, as a standard first-line treatment option in patients

with previously untreated PD-L1-positive locally advanced/

metastatic non–small-cell lung cancer (NSCLC) without

EGFR/ALK aberrations. Because disease characteristics and

responses to anticancer therapy may differ between Asian

and other populations, there is a need to evaluate these

treatments specifically in Asian patients. Here, the authors

show that pembrolizumab also improved overall survival and

was better tolerated than chemotherapy among Chinese

patients with PD-L1 TPS ≥1% in the KEYNOTE-042 study.

These data support first-line pembrolizumab monotherapy

for PD-L1-positive advanced/metastatic NSCLC in China.

2314 WU ET AL.

http://clinicaltrials.gov


study (NCT03850444) is an extension to the KEYNOTE-042 global study

and included only patients enrolled from mainland China after global

enrollment was completed.

Eligible patients were randomized 1:1 (stratified by Eastern

Cooperative Oncology Group performance score 0 vs 1, squamous

vs nonsquamous histology, and PD-L1 TPS ≥50% vs 1%-49%) to

pembrolizumab 200 mg every 3 weeks (Q3W) for 35 cycles or car-

boplatin AUC 5 or 6 plus investigator's choice of paclitaxel 200 mg/m2 or

pemetrexed 500 mg/m2 Q3W for 4-6 cycles (optional pemetrexed main-

tenance encouraged for nonsquamous tumors). Clinically stable patients

with disease progression could continue pembrolizumab at the investiga-

tor's discretion upon consultation with the sponsor.

2.2 | Outcomes

The primary endpoint was OS in the PD-L1 TPS ≥50%, ≥20%

and ≥1% groups. Secondary endpoints were progression-free survival

(PFS) and objective response rate (ORR) per Response Evaluation

Criteria in Solid Tumors version 1.1 by blinded independent central

review and safety. Duration of response (DOR) and PFS-2 (time from

randomization to objective tumor progression on next-line treatment,

including subsequent anti-PD-[L]1 therapy, or death from any cause,

whichever occurs first)10 were exploratory endpoints. PFS-2 events

were characterized as follows: time of investigator-assessed disease

progression resulting in cessation of second-line therapy; start of

third-line therapy following no disease progression on second-line

therapy; and time of death after either stopping second-line therapy

with no disease progression and no third-line therapy, or after not

receiving second-line therapy. Patients were censored for PFS-2 at

the time of last known survival if they were alive and either had not

received second-line therapy or had stopped second-line therapy

without disease progression and had not initiated third-line therapy.

2.3 | Statistical analysis

Data for randomized patients from mainland China were analyzed by

assigned treatment for efficacy (intention-to-treat population [ITT])

and by treatment received for safety. Efficacy endpoints were also

analyzed in patients who completed 35 cycles or 2 years of

pembrolizumab therapy. To support regulatory approval in China, a

protocol amendment allowed for continued enrollment to a total of

~140 patients from China with PD-L1 TPS ≥50% after the global

TABLE 1 Patient demographic and disease characteristics at baseline

Characteristic Pembrolizumab (n = 128) Chemotherapy (n = 134) Completed 35 cycles of pembrolizumab (n = 22)

Age, median (range), years 62.0 (22-78) 62.0 (32-82) 61.5 (52-72)

Sex

Male 105 (82.0) 119 (88.8) 19 (86.4)

Female 23 (18.0) 15 (11.2) 3 (13.6)

ECOG PS score

0 31 (24.2) 29 (21.6) 7 (31.8)

1 97 (75.8) 105 (78.4) 15 (68.2)

Histology

Squamous 71 (55.5) 76 (56.7) 12 (54.5)

Nonsquamous 57 (44.5) 58 (43.3) 10 (45.5)

PD-L1 TPS

TPS ≥50% 72 (56.3) 74 (55.2) 18 (81.8)

TPS ≥20% 101 (78.9) 103 (76.9) 20 (90.9)

TPS ≥1% 128 (100) 134 (100) 22 (100)

Smoking status

Current 28 (21.9) 29 (21.6) 2 (9.1)

Former 69 (53.9) 77 (57.5) 17 (77.3)

Never 31 (24.2) 28 (20.9) 3 (13.6)

Treated brain metastases 2 (1.6) 2 (1.5) 1 (4.5)

Prior therapy

Neoadjuvant 3 (2.3) 0 (0) 0 (0)

Adjuvant 6 (4.7) 2 (1.5) 0 (0)

Radiotherapy 6 (4.7) 4 (3.0) 2 (9.1)

Note: Data are No. (%), unless otherwise noted.

Abbreviations: ECOG PS, Eastern Cooperative Oncology Group performance status; PD-L1, programmed death ligand 1; TPS, tumor proportion score.

WU ET AL. 2315



study stopped enrolling, with analysis planned after ~60 total OS

events occurred among Chinese patients with PD-L1 TPS ≥50%.

No multiplicity adjustments were applied and no alpha was allocated,

as this extension study, which was intended to assess outcomes in a

Chinese population, was not powered for statistical analysis given the

smaller sample size. OS, PFS and PFS-2 were estimated using the

Kaplan-Meier method. Between-group treatment differences were

assessed with the stratified log-rank test and hazard ratios (HRs) were

estimated with a stratified Cox proportional-hazards model, as previ-

ously described.9

3 | RESULTS

3.1 | Patients and treatment

Of 745 patients screened at 27 sites in China, 262 eligible patients

(global study, n = 92; extension study [ie, after global study enrollment

ended], n = 170) were randomized to pembrolizumab (n = 128) or che-

motherapy (n = 134) between August 26, 2016, and January 4, 2018

(Figure S1). Baseline characteristics were similar between treat-

ment arms (Table 1). All patients allocated to pembrolizumab and

(A) (B)

(C) (D)

(E)

F IGURE 1 Overall survival (OS) analyses in the intention-to-treat population. Kaplan-Meier estimates of OS among patients with (A) PD-L1
TPS ≥50%; (B) PD-L1 TPS ≥20%; and (C) PD-L1 TPS ≥1%. (D) PD-L1 TPS 1%-49%; (E) OS analysis in key subgroups in patients with PD-L1 TPS
≥1%. Vertical dotted line in subgroup analysis represents HR in the overall population. The intention-to-treat population comprised all patients
who were randomized to treatment, according to the treatment assigned. OS was defined as time from randomization to death from any cause.
ECOG PS, Eastern Cooperative Oncology Group performance status; HR, hazard ratio; NR, not reached; PD-L1, programmed death ligand 1; TPS,
tumor proportion score [Color figure can be viewed at wileyonlinelibrary.com]
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125 allocated to chemotherapy received planned study treatment

(Figure S1). Median (range) follow-up duration, defined as the

time from randomization to the database cutoff date, was

33.0 (25.6-41.9) months. Median (range) treatment duration was

6.4 (1 day-25.4) months with pembrolizumab and 3.0 (1 day-24.9)

months with chemotherapy.

3.2 | Efficacy outcomes in the ITT population

OS improved with pembrolizumab vs chemotherapy across all

prespecified PD-L1 TPS cut-points (HRs: TPS ≥50%, 0.63 [95% CI,

0.43-0.94]; TPS ≥20%, 0.66 [95% CI, 0.47-0.92]; TPS ≥1%, 0.67 [95%

CI, 0.50-0.89]; Figure 1A-C) and in the TPS 1% to 49% group (HR,

TABLE 2 Adverse events in the as-treated populationa

Pembrolizumab (n = 128) Chemotherapy (n = 125)

Adverse event, No. (%) Any grade Grades 3 to 5 Any grade Grades 3 to 5

Treatment-related adverse events

Any 105 (82.0) 25 (19.5) 115 (92.0) 86 (68.8)

Led to death 7 (5.5) 7 (5.5)b 4 (3.2) 4 (3.2)c

Occurring in ≥10% of patients in either group

Alanine aminotransferase increased 22 (17.2) 2 (1.6) 27 (21.6) 1 (0.8)

Aspartate aminotransferase increased 22 (17.2) 1 (0.8) 23 (18.4) 1 (0.8)

Rash 17 (13.3) 1 (0.8) 5 (4.0) 0 (0)

Pyrexia 15 (11.7) 1 (0.8) 10 (8.0) 0 (0)

Hypothyroidism 15 (11.7) 0 (0) 0 (0) 0 (0)

Pruritus 14 (10.9) 0 (0) 2 (1.6) 0 (0)

Anemia 11 (8.6) 1 (0.8) 64 (51.2) 21 (16.8)

Fatigue 8 (6.3) 0 (0) 20 (16.0) 1 (0.8)

Decreased appetite 7 (5.5) 0 (0) 36 (28.8) 3 (2.4)

Platelet count decreased 4 (3.1) 0 (0) 28 (22.4) 7 (5.6)

Neutrophil count decreased 3 (2.3) 0 (0) 70 (56.0) 45 (36.0)

Nausea 2 (1.6) 0 (0) 23 (18.4) 1 (0.8)

Constipation 2 (1.6) 0 (0) 17 (13.6) 0 (0)

Leukopenia 3 (2.3) 0 (0) 16 (12.8) 8 (6.4)

White blood cell count decreased 2 (1.6) 0 (0) 64 (51.2) 22 (17.6)

Alopecia 1 (0.8) 0 (0) 32 (25.6) 1 (0.8)

Vomiting 1 (0.8) 0 (0) 16 (12.8) 1 (0.8)

Neutropenia 0 (0) 0 (0) 14 (11.2) 6 (4.8)

Immune-mediated adverse events and infusion reactions

Any 34 (26.6) 9 (7.0) 7 (5.6) 4 (3.2)

Hypothyroidism 15 (11.7) 0 (0) 0 (0) 0 (0)

Pneumonitis 10 (7.8) 3 (2.3) 0 (0) 0 (0)

Hyperthyroidism 7 (5.5) 1 (0.8) 0 (0) 0 (0)

Infusion reactions 4 (3.1) 1 (0.8) 7 (5.6) 4 (3.2)

Hepatitis 2 (1.6) 2 (1.6) 0 (0) 0 (0)

Severe skin reactions 2 (1.6) 1 (0.8) 0 (0) 0 (0)

Thyroiditis 2 (1.6) 0 (0) 0 (0) 0 (0)

Colitis 1 (0.8) 0 (0) 0 (0) 0 (0)

Pancreatitis 1 (0.8) 1 (0.8) 0 (0) 0 (0)

Note: Adverse events were graded using NCI CTCAE version 4.0.
aThe as-treated population comprised all randomized patients who received at least 1 dose of study treatment, according to the treatment received.
bSeven patients in the pembrolizumab arm had Grade 5 treatment-related AEs (acute left ventricular failure, myocardial infarction, multiple organ

dysfunction syndrome, pneumonia, malignant neoplasm progression, interstitial lung disease and pulmonary embolism [n = 1 each].
cFour patients in the chemotherapy arm had Grade 5 treatment-related AEs (septic shock [n = 2], ketoacidosis [n = 1] and pulmonary

embolism [n = 1]).
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0.71 [95% CI, 0.46-1.09]; exploratory analysis, Figure 1D). HRs for OS

also favored pembrolizumab across most patient subgroups

(Figure 1E).

Pembrolizumab improved PFS vs chemotherapy only in the TPS

≥50% group (HR, 0.84 [95% CI, 0.58-1.21]; Table S1). PFS was similar

to pembrolizumab vs chemotherapy in the PD-L1 TPS ≥20% (HR,

0.95 [95% CI, 0.69-1.29]) and PD-L1 TPS ≥1% groups (HR, 1.00 [95%

CI, 0.76-1.31]; Table S1, Figure S2).

ORR was higher with pembrolizumab vs chemotherapy across all

TPS groups (ORRs: PD-L1 TPS ≥50%, 40.3% vs 24.3%; PD-L1

TPS ≥20%, 33.7% vs 24.3%; PD-L1 TPS ≥1%, 31.3% vs 24.6% for

pembrolizumab vs chemotherapy, respectively; Table S1). Median

DOR was 16.5 months with pembrolizumab and 11.7 months with

chemotherapy in the TPS ≥50% group and ~15 to 16 months vs

11 months, respectively, in the TPS ≥20% and ≥1% groups. The time

to response with pembrolizumab and chemotherapy was similar

across all TPS groups (~2.1-2.2 months; Table S1).

Median (95% CI) PFS-2 was 14.3 (10.8-17.0) months in the

pembrolizumab group and 8.9 (7.8-10.7) months in the chemother-

apy group (HR, 0.57; 95% CI, 0.43-0.75). Pembrolizumab was associ-

ated with a PFS-2 benefit irrespective of PD-L1 expression

(Table S1).

3.3 | Safety in the ITT population

Treatment-related adverse events (AEs) occurred less frequently

with pembrolizumab (82.0%) vs chemotherapy (92.0%), including

Grade 3 to 5 events (19.5% vs 68.8%; Table 2). As anticipated with

immunotherapy, immune-mediated AEs and infusion reactions,

irrespective of treatment attribution by the investigator, occurred

more frequently in pembrolizumab-treated (26.6%) vs chemotherapy-

treated (5.6%) patients; Grade 3 to 5 events occurred in 7.0% vs 3.2%.

Eight vs three patients, respectively, had Grade 3 immune-mediated

AEs and infusion reactions. No Grade 4 events occurred in the

pembrolizumab arm; one Grade 4 AE (infusion reaction) occurred in

the chemotherapy arm. One Grade 5 event (pneumonitis) occurred in

the pembrolizumab arm; no Grade 5 AE occurred in the chemotherapy

arm (Table 2). Overall, four chemotherapy-treated patients discon-

tinued treatment at Cycle 1, three of them due to Grade 3 to 4 infu-

sion reactions (Figure S1).

3.4 | Patients who completed 35 cycles of
pembrolizumab

As of the February 21, 2020 data cutoff date, 22 patients had com-

pleted 35 cycles of pembrolizumab therapy. Of these, 1 patient had

discontinued therapy due to progressive disease. Baseline disease

characteristics were generally similar between the patients who com-

pleted 35 cycles of pembrolizumab therapy and the ITT population

with the exception of a higher proportion of patients with PD-L1

TPS ≥50% (82% vs 56%) and former smokers (77% vs 54%), and a

lower proportion of current smokers (9% vs 22%) in patients who

completed 35 cycles of pembrolizumab therapy; however, some of

the patient numbers were very small (Table 1).

As of the data cutoff date, 20 of 22 patients (91%) who completed

35 cycles (~2 years) of pembrolizumab remained alive. ORR among

patients who completed 35 cycles (~2 years) of pembrolizumab was

77% and median (range) DOR was 27.6 (6.1-33.2+) months (+ indicates

that response was ongoing at the last disease assessment before the

data cutoff).

4 | DISCUSSION

These results from the KEYNOTE-042 China extension study provide

the first report of Phase 3 data evaluating anti-PD-1 therapy in Chi-

nese patients with previously untreated locally advanced/metastatic

NSCLC. Pembrolizumab improved OS over chemotherapy among

patients with PD-L1 TPS ≥50%, ≥20% and ≥1%. The HR for OS more

strongly favored pembrolizumab in the KEYNOTE-042 China study

than in the global study population; this may have been driven in part

by the moderate proportion of patients from China with squamous

disease (56% vs 39% of patients, respectively) and with PD-L1

TPS ≥50% (56% vs 47%, respectively) and PD-L1 TPS ≥20% (78% vs

64%).9 As observed in the global KEYNOTE-042 study,9 the HR for

PFS favored pembrolizumab over chemotherapy in the TPS ≥50%

group. ORR was higher with pembrolizumab vs chemotherapy across

all TPS groups evaluated (TPS ≥50%, ≥20% and ≥1), and estimated

median DOR was >15 months with pembrolizumab. We additionally

found that PFS-2 was improved with pembrolizumab vs chemother-

apy across all TPS groups evaluated. Safety findings in the ITT popula-

tion of this KEYNOTE-042 China study were consistent with the

known safety profile of pembrolizumab in advanced NSCLC.7,9

Pembrolizumab was better tolerated than chemotherapy, with

3.5-fold lower incidence of Grade 3 to 5 treatment-related AEs

(19.5% vs 68.8%, respectively). Additionally, durable responses were

observed among the patients who completed 35 cycles of

pembrolizumab in this study, and 91% remained alive at data cutoff,

further demonstrating the benefit of a 2-year course of first-line

pembrolizumab treatment in Chinese patients with previously

untreated locally advanced or metastatic PD-L1-positive NSCLC.

Tumor PD-L1 expression is an established biomarker for patient

selection with pembrolizumab monotherapy in patients with advanced

NSCLC with PD-L1 TPS ≥1%.9,11 The OS benefit of pembrolizumab

over chemotherapy in Chinese patients with PD-L1 TPS ≥50% in the

current study (HR, 0.63 [95% CI, 0.43-0.94]) and the global

KEYNOTE-042 study (HR, 0.69; P = .0003) confirms similar findings

among patients with previously untreated metastatic NSCLC and

PD-L1 TPS ≥50% in the international phase 3 KEYNOTE-024 study7

(HR, 0.60; P = .005). Our results and those of the global study also

extend findings from KEYNOTE-024, showing OS benefit among

patients with PD-L1 TPS ≥1% (HRs: China cohort, 0.67 [95% CI,

0.50-0.89]; global study, 0.81 [P = .0018]), including among those with

PD-L1 TPS 1%-49% in our KEYNOTE-042 China study (HR, 0.71

2318 WU ET AL.



[95% CI, 0.46-1.09]).9 The ORR findings with pembrolizumab mon-

otherapy among patients with PD-L1 TPS ≥50% were also similar

between the current study (ORR, 40.3%), the global KEYNOTE-042

study (ORR, 39%)9 and the KEYNOTE-024 study (ORR, 44.8%).7 Fur-

thermore, as previously shown in KEYNOTE-024,12 we found that

PFS-2 improved with pembrolizumab vs chemotherapy, demonstrat-

ing that the benefit of first-line treatment with pembrolizumab was

maintained through the next line of therapy. Overall, our findings sup-

port the preferential use of pembrolizumab in the first-line setting

among Chinese patients with previously untreated locally advanced or

metastatic PD-L1-positive NSCLC.

This study had certain limitations. The KEYNOTE-042 China

study included fewer patients than the global study and was not

powered for formal statistical analysis. Nonetheless, estimated HRs in

this study are similar to those in the global study, suggesting that

there is also substantial OS benefit with pembrolizumab vs chemo-

therapy as first-line treatment in Chinese patients with PD-

L1-positive (TPS ≥1%) advanced NSCLC.

In conclusion, consistent with the global KEYNOTE-042 study,

pembrolizumab improved OS and was better tolerated than standard

chemotherapy in this longer-term follow-up of approximately

3 years in Chinese patients with locally advanced or metastatic

NSCLC without EGFR mutations or ALK alterations, across each PD-

L1 TPS group evaluated (TPS ≥50%, ≥20%, and ≥1%). We addition-

ally found that patients who completed 2 years of pembrolizumab

treatment had durable responses. Together with outcomes in the

global study, these results support first-line use of pembrolizumab

monotherapy for PD-L1-positive advanced NSCLC in patients from

China, and the recent approval of pembrolizumab monotherapy in

China by the National Medical Products Administration (NMPA) for

the first-line treatment of patients with locally advanced or meta-

static NSCLC with TPS ≥1% and no EGFR or ALK genomic tumor

aberrations.
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