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Pembrolizumab Plus Chemotherapy for Metastatic  
Non–Small-Cell Lung Cancer: 8-Year Follow-Up From 
KEYNOTE-189 and KEYNOTE-407
Background
	• First-line pembrolizumab plus chemotherapy significantly improved 

overall survival (OS) vs chemotherapy alone in participants with 
metastatic nonsquamous NSCLC in the phase 3 KEYNOTE-189 
study (HR, 0.49; 95% CI, 0.38–0.64; P < 0.001) and in those with 
metastatic squamous NSCLC in the phase 3 KEYNOTE-407 study 
(HR, 0.64; 95% CI, 0.49–0.85; P < 0.001)1,2

	• Survival benefits with pembrolizumab plus chemotherapy vs 
chemotherapy alone were maintained after 5 years of follow-up3,4

	– In KEYNOTE-189, 5-year OS was 19.4% vs 11.3% (HR, 0.60; 
95% CI, 0.50–0.72)3 

	– In KEYNOTE-407, 5-year OS was 18.4% vs 9.7% (HR, 0.71;  
95% CI, 0.59–0.85)4 

	• At the closure of these 2 studies, surviving participants had 
the option to transition to the KEYNOTE-587 extension study 
(NCT03486873) for long-term follow-up

	• We report survival with a median follow-up of ≥8 years in 
participants from the KEYNOTE-189 and KEYNOTE-407 studies, 
including those who consented to transition to KEYNOTE-587

Objectives
Primary
	• OS, defined as time from randomization in KEYNOTE-189 or 

KEYNOTE-407 to death from any cause

Secondary
	• Modified progression-free survival (modified PFS; censored at 

last known alive date), defined as time from randomization to 
first documented occurrence of PD per RECIST version 1.1 by 
investigator assessment or death from any cause

Post hoc
	• Lung cancer–specific survival (LCSS), defined as time from 

randomization in KEYNOTE-189 or KEYNOTE-407 to death from 
malignant neoplasm progression or lung cancer–specific death

Methods
Study design, participants, and treatment
Figure 1. Study designs of KEYNOTE-189 (NCT02578680) and 
KEYNOTE-407 (NCT02775435)

Key eligibility criteria

KEYNOTE-189

R (2:1)
N = 616

Pembrolizumab 200 mg Q3W
 + Pemetrexed 500 mg/m2 Q3W

+ Carboplatin AUC5 mg/mL/min 
or Cisplatin 75 mg/m2 Q3W 

for ≤4 cycles

Pembrolizumab 200 mg
Q3W for ≤31 cyclesa,b

 + Pemetrexed 500 mg/m2 Q3W

Placebo Q3W
 + Pemetrexed 500 mg/m2 

+ Carboplatin AUC5 mg/mL/min
or Cisplatin 75 mg/m2 Q3W

for ≤4 cycles

Placebo Q3W
for ≤31 cyclesa,c

 + Pemetrexed 500 mg/m2 Q3W
Participants receiving study 
treatment or in the survival 

follow-up phase could transition 
to the KEYNOTE-587 long-term 

extension studyd

Pembrolizumab 200 mg Q3W 
 + Carboplatin AUC6 mg/mL/min 
+ Paclitaxel 200 mg/m2 Q3W or
nab-paclitaxel 100 mg/m2 Q1W

for ≤4 cycles

Pembrolizumab 200 mg Q3W
for ≤31 cyclesa,b

Placebo Q3W 
 + Carboplatin AUC6 mg/mL/min 
+ Paclitaxel 200 mg/m2 Q3W or
nab-paclitaxel 100 mg/m2 Q1W

for ≤4 cycles

Placebo Q3W
for ≤31 cyclesa,c

R (1:1)
N = 559

• ≥18 y of age
• Previously untreated stage 

IV nonsquamous NSCLC
• Measurable disease per 

RECIST v1.1
• ECOG PS 0 or 1
• No actionable EGFR or 

ALK alterations

KEYNOTE-407

KEYNOTE-587

• ≥18 y of age
• Previously untreated stage 

IV squamous NSCLC
• Measurable disease per 

RECIST v1.1
• ECOG PS 0 or 1

AUC, area under the concentration-time curve; BICR, blinded independent central review; CR, complete response; 
ECOG PS, Eastern Cooperative Oncology Group performance status; Q1W, every week; Q3W, every 3 weeks;  
Q6W, every 6 weeks.
a�Treatment continued until maximum number of cycles, PD, unacceptable toxicity, or participant/physician decision. 
b�Participants who completed 35 cycles with a best response of stable disease or better or stopped pembrolizumab 
upon achieving CR after ≥8 doses (including ≥2 beyond CR) and then had PD were eligible for a second course of 
pembrolizumab monotherapy 200 mg Q3W for ≤17 cycles.

c�Participants were eligible for crossover to pembrolizumab monotherapy if they experienced PD per RECIST version 
1.1 by BICR.

d�Participants receiving pembrolizumab 200 mg Q3W were permitted to switch to pembrolizumab 400 mg Q6W.

Statistical analysis
	• Efficacy was assessed in all randomized participants

	• OS, modified PFS, and LCSS were estimated using the Kaplan-
Meier method, with HRs and 95% CIs assessed using an unstratified 
Cox proportional hazard model with the Efron method of tie handling 

	• For all endpoints, participants who did not transition to 
KEYNOTE-587 were censored at the last known alive date or 
database cutoff date in KEYNOTE-189 and KEYNOTE-407; 
participants who transitioned to KEYNOTE-587 and did not have an 
event were censored at the last known alive date or database cutoff 
date in KEYNOTE-587

Results
Participants
	• Across studies, 1175 participants were randomized to 

pembrolizumab plus chemotherapy (n = 688) or chemotherapy  
(n = 487), and 105 participants transitioned to KEYNOTE-587

	– KEYNOTE-189: 44/410 participants in the pembrolizumab 
plus chemotherapy arm and 12/206 in the chemotherapy arm 
transitioned 

	– KEYNOTE-407: 34/278 participants in the pembrolizumab 
plus chemotherapy arm and 15/281 in the chemotherapy arm 
transitioned 

	• Median (range) time from randomization to data cutoff (November 
10, 2025) was 9.1 (8.7–9.6) years for KEYNOTE-189 and 8.5  
(7.9–9.1) years for KEYNOTE-407

Table 1. Participant demographics and baseline characteristics of 
participants who transitioned to KEYNOTE-587 by parent study

KEYNOTE-189 KEYNOTE-407

Pembro 
+ Chemo 

n = 44
Chemo 
n = 12

Pembro 
+ Chemo 

n = 34
Chemo 
n = 15

Age, median (range), y 65.0  
(42–80)

60.0  
(49–75)

64.5  
(40–78)

68.0  
(45–83)

Female 23 (52.3) 8 (66.7) 7 (20.6) 1 (6.7)

Geographic region

East Asia 1 (2.3) 0 4 (11.8) 2 (13.3)

Other 43 (97.7) 12 (100) 30 (88.2) 13 (86.7)

ECOG PS 0 29 (65.9) 8 (66.7) 13 (38.2) 10 (66.7)

Current or former 
smoker 40 (90.9) 11 (91.7) 32 (94.1) 15 (100)

PD-L1 TPSa

<1% 4 (9.1) 0 11 (32.4) 7 (46.7)

≥1% 39 (88.6) 12 (100) 21 (61.8) 8 (53.3)

1%–49% 9 (20.5) 2 (16.7) 9 (26.5) 6 (40.0)

≥50% 30 (68.2) 10 (83.3) 12 (35.3) 2 (13.3)

Unknown 1 (2.3) 0 2 (5.9) 0

Brain metastases 9 (20.5) 3 (25.0) 1 (2.9) 0

Prior therapy

(Neo)adjuvant 
therapy 4 (9.1) 3 (25.0) 0 1 (6.7)

Radiation 7 (15.9) 2 (16.7) 2 (5.9) 2 (13.3)

Thoracic 
radiation 3 (6.8) 1 (8.3) 1 (2.9) 2 (13.3)

Data are n (%) unless otherwise specified.
Chemo, chemotherapy; pembro, pembrolizumab; TPS, tumor proportion score. 
a�PD-L1 expression was measured using PD-L1 IHC 22C3 pharmDx (Agilent Technologies, Carpinteria, CA). 

Figure 2. Overall survival

(A) KEYNOTE-189
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No. at Risk

No. at Risk

410 283 184 126 95 78 69 46 39 18 0

278 180 100 83 60 52 40 27 17 1 0

206 98 55 34 27 22 16 12 10 4 0

281 137 84 50 33 22 19 14 9 0 0

Median, mo
(95% CI)

HR
(95% CI)

22.0 (19.5–24.5)
0.62 (0.52–0.74)

10.6 (8.7–13.6)

Median, mo 
(95% CI)

HR
(95% CI)

17.2 (14.4–19.7)
0.74 (0.62–0.88)

11.6 (10.1–13.7)

Pembro plus chemo
Chemo

Pembro plus chemo
Chemo

16.1% 
(12.7%–20.0%) 
6.2% 
(3.3%–10.3%)

8-y OS (95% CI)

11.6% 
(8.0%–15.9%) 
7.1% 
(4.4%–10.7%)

8-y OS (95% CI)

Figure 3. Modified progression-free survival 
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No. at Risk

No. at Risk

410 159 93 55 46 39 37 28 24 13 0

278 103 60 48 42 38 30 27 16 1 0

206 36 10 6 4 3 2 0 0 0 0

281 45 23 21 17 16 14 10 8 0 0

Median, mo 
(95% CI)

HR
(95% CI)

9.0 (7.1–10.3)
0.53 (0.45–0.63)

4.9 (4.6–5.1)

Median, mo 
(95% CI)

HR
(95% CI)

7.3 (6.3–8.3)
0.61 (0.52–0.73)

4.4 (4.2–5.6)

Pembro plus chemo
Chemo

Pembro plus chemo
Chemo

9.1% 
(6.5%–12.2%) 

8-y modified PFS
(95% CI)

8.6% 
(5.6%–12.3%) 
4.5% 
(2.4%–7.4%)

8-y modified PFS
(95% CI)

Figure 4. Lung cancer-specific survival
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No. at Risk

No. at Risk

410 283 184 126 95 78 69 46 39 18 0

278 178 99 81 60 52 38 27 17 1 0

206 98 55 34 27 22 16 12 10 4 0

281 137 82 49 32 22 19 14 9 0 0

Median, mo
(95% CI)

HR
(95% CI)

25.6 (22.6–29.4)
0.58 (0.48–0.71)

13.6 (9.8–17.1)

Median, mo 
(95% CI)

HR
(95% CI)

21.7 (17.5–24.6)
0.67 (0.55–0.82)

13.6 (11.4–16.0)

Pembro plus chemo
Chemo

Pembro plus chemo
Chemo

23.4% 
(18.8%–28.3%) 
9.7% 
(5.5%–15.2%)

8-y LCSS (95% CI)

20.7% 
(15.2%–26.9%) 
12.6% 
(8.4%–17.7%)

8-y LCSS (95% CI)

Figure 5. Pooled analysis of survival outcomes in the pembrolizumab 
arms of KEYNOTE-189 and KEYNOTE-407

(A) Overall survival

(B) Modified progression-free survival

(C) Lung cancer–specific survival
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No. at Risk

No. at Risk

No. at Risk

688 463 284 209 155 130 109 73 56 19 0

688 262 153 103 88 77 67 55 40 14 0

688 461 283 207 155 130 107 73 56 19 0

Median, mo
(95% CI)

19.7 (18.5–21.8)

Median, mo
(95% CI)

8.3 (7.0–9.0)

Median, mo
(95% CI)

23.4 (21.8–26.4)

Pembro plus chemo

Pembro plus chemo

Pembro plus chemo

14.3% 
(11.7%–17.1%) 

8-y OS (95% CI)

8.8% 
(6.7%–11.1%) 

8-y modified PFS
(95% CI)

22.3% 
(18.7%–26.1%) 

8-y LCSS (95% CI)

Table 2. Causes of death in all participants

KEYNOTE-189 KEYNOTE-407

Pembro 
+ Chemo 
n = 410

Chemo 
n = 206

Pembro 
+ Chemo 
n = 278

Chemo 
n = 281

All-cause deaths 341 (83.2) 190 (92.2) 243 (87.4) 255 (90.7)

All-cause deaths 
in parent study 334 (81.5) 188 (91.3) 231 (83.1) 254 (90.4)

All-cause deaths 
in KEYNOTE-587 7 (1.7) 2 (1.0) 12 (4.3) 1 (0.4)

Lung cancer–specific 
deathsa 273 (66.6) 161 (78.2) 182 (65.5) 211 (75.1)

Lung cancer–
specific deaths in 
parent study

267 (65.1) 160 (77.7) 175 (62.9) 210 (74.7)

Lung cancer–
specific deaths in 
KEYNOTE-587

6 (1.5) 1 (0.5) 7 (2.5) 1 (0.4)

Other cause of death 39 (9.5) 20 (9.7) 40 (14.4) 31 (11.0)

Unknown cause of 
death 29 (7.1) 9 (4.4) 21 (7.6) 13 (4.6)

Data are n (%).
a�Includes deaths from malignant lung neoplasm, malignant neoplasm progression, metastatic neoplasm, NSCLC,  
or PD. 

Conclusions
•	 After a median follow-up of ≥8 years, 

pembrolizumab plus chemotherapy 
continued to demonstrate durable 
survival benefits vs chemotherapy 
alone in participants with previously 
untreated, metastatic, nonsquamous or 
squamous NSCLC

•	 Long-term OS benefits were supported 
by favorable modified PFS and LCSS 
results with pembrolizumab plus 
chemotherapy vs chemotherapy alone, 
suggesting  sustained disease-related 
benefits

•	 All-cause deaths and lung cancer–
specific deaths were limited in 
KEYNOTE-587

•	 This analysis confirms the clinically 
meaningful, long-term survival benefits 
of first-line pembrolizumab plus 
chemotherapy, supporting its continued 
use as a standard of care for patients 
with metastatic NSCLC
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