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Goals for immunotherapy

Single agent 
PD-(L1) inhibitors

PD-(L1) inhibitor 
combinations (?)



Garon et al, JCO 2019

KN001 pembrolizumab monotherapy
5 year survival (chemotherapy naïve)



KN024 pembrolizumab 3 year survival
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Data cutoff: 10 September 2018.  

Landmark
Arm A (atezo)

n = 107

Arm B (chemo)

n = 98

6-mo OS

(95% CI), % 

76.3 

(68.2, 84.4)

70.1

(60.8, 79.4)

12-mo OS 

(95% CI), % 

64.9

(55.4, 74.4)

50.6

(40.0, 61.3)

Median follow-up, 

15.7 mo (range, 0-35)

HR,a 0.59 (95% CI: 0.40, 0.89); P = 0.0106b

Median OS, 20.2 mo 

(95% CI: 16.5, NE)

Median OS, 13.1 mo 

(95% CI: 7.4, 16.5)

Spigel et al, ESMO 2019



Clinical Utility for OS (KEYNOTE-042): 
tTMB Cutpoint of 175 mut/exome

tTMB ≥175 mut/exome tTMB <175 mut/exome
HR 0.62 (95% CI 0.48-0.80)

Median (95% CI)

Pembro 21.9 mo (17.0-26.7)

Chemo 11.6 mo (9.9-14.2)

Median (95% CI)

Pembro 12.0 mo (9.2-14.8)

Chemo 12.3 mo (11.3-16.2)

HR 1.09 (95% CI 0.88-1.36)
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Clinical Utility for OS in KEYNOTE-189: 
tTMB Cutpoint of 175 mut/exome

tTMB ≥175 mut/exome tTMB <175 mut/exome

HR 0.64 (95% CI 0.38-1.07)

Median (95% CI)

Pembro + chemo 23.5 mo (20.2-NE)

Placebo + chemo 13.5 mo (7.0-NE)
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Median (95% CI)

Pembro + chemo 20.2 mo (15.8-NE)

Placebo + chemo 9.9 mo (7.4-19.1)

HR 0.64 (95% CI 0.42-0.97)

Herbst et al, ESMO 2019



What does chemotherapy add in TMB high?

Cancer Trial and treatment PD-L1 Method Threshold Defined Prevalence RR PFS OS Ref.

KN
042

Pembrolizumab
(n=180)

>1%
WES 175 mutations 43.5% 34.4% 6.3 mo. 21.9 mo.

Herbst et al,
ESMO 2019

KN189
Pembrolizumab
Chemotherapy

(non-squamous)
NA WES 175 mutations 46% 50% 9.2 mo. 23.5 mo.

Paz-Ares et al, 
ESMO 2019

KN407
Pembrolizumab
Chemotherapy

(squamous)
NA WES 175 mutations 52% 59% 8.3 mo. 17.1 mo.

Paz-Ares et al, 
ESMO 2019



Association of thyroid dysfunction and pembrolizumab benefit

Osorio et al,  Annals of Oncology. 2017



Thyroid dysfunction:
pembrolizumab monotherapy vs. chemotherapy combination

KN024 KN042 KN189 KN407

All 19.5% 20% 10.9% 16.2%

Hypothyroidism 9.1 12 6.7 7.9

Hyperthyroidism 7.8 6 4.0 7.2

Thyroiditis 2.6 2 0.2 1.1



12

Median (range)
20.2 mo (2.1+ to 31.2+)
8.3 mo (1.8+ to 28.1)
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DOR (TPS ≥1%)

Gadgeel et al, ASCO 2019
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Pembro/Pem/Plat
12.4 mo

(1.1+ to 29.0+)

Placebo/Pem/Plat
7.1 mo

(2.4 to 22.0+)
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Response Duration by PD-L1 TPS 
(RECIST v1.1, BICR)

BICR, blinded, independent central review. Data cutoff date: Sep 21, 2018.
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Conclusion

• Pembrolizumab monotherapy treatment of choice for biomarker 
selected NSCLC population (PD-L1 > 50% or TMB high)

• Less toxicity with pembrolizumab monotherapy vs. combination 
treatment

• Potentially less immunosuppressive effects with pembrolizumab 
monotherapy

• Potentially more durable benefit with pembrolizumab monotherapy

• No clear superiority to tail of curve with combination treatment (in 
biomarker selected population)


