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Immunotherapy In 2nd or later line 



Check point inhibitors in 2nd Line Tx



Comparison of Response Rates in               Second-
Line Studies

STUDY ORR

CheckMate 017 20%

CheckMate 057 19%

KEYNOTE 001 19.4%

KEYNOTE 010 21.2%

OAK 15%

POPLAR 14%

Data were retrieved from separate trials, respectively, and not intended for direct 
comparisons



Five-Year Outcomes From the Randomized, Phase 3 Trials 

CheckMate 017/057: Nivolumab vs Docetaxel in Previously 

Treated NSCLC

CheckMate 017 and 057 Study Design 

CheckMate017/057
2019 WCLC



5-Year Pooled OS: Nivolumab vs Docetaxela
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Docetaxel

Nivolum

ab

(n = 427)

Docetaxe

l

(n = 427)

Median OS, 

mo
11.1 8.1

(95% CI) (9.2–13.1) (7.2–9.2)

HR (95% CI) 0.68 (0.59–0.78) 

• 5-year OS rate (nivolumab vs docetaxel): 12.3% vs 3.6% (CheckMate 017; SQ); 14.0% vs 2.1% (CheckMate 057; NSQ)

aMinimum follow-up for OS: 62.6 months (CheckMate 017), 62.7 months (CheckMate 057).
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OS Subgroup Analysis: Nivolumab vs Docetaxel

Hazard ratios were not reported for subgroups with < 5 patients per treatment group. aNot reported in 2 and 1 patient(s) with nivolumab 
and docetaxel, respectively.

Nivolu

mab 

(n = 

163)

Docetaxe
l

(n = 153)

Median OS, 
mo

9.7 7.8

(95% CI) (7.6–
13.3)

(6.7–
10.5)
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OS in patients who achieved CR or PR

Lancet Oncology 2019

















Long-term OS Rate in previously treated NSCLC pts

POPLAR OAK

KN-001

Stephen V. Liu and et. al., 2020 ESMO; 

Edward B. Garon,and et. Al., 2019 ASCO



Long-term OS for previously treated patients with 
IO monotherapy: Regardless of PD-L1 expression

1. Leora Horn, European Journal of Cancer, 101, 201-209, 2018
2. Julien Mazieres, et al. J Thorac Oncol 2020
3. Edward B. Garon and et. al, 2019 ASCO
4. Scott Gettinger, JCO, Volume 36 •Number 17 • June 10, 2018
5. Hossein Borghaei, et al. J Clin Oncol, 2021

Drug Study N 2-years 3-years 4-year 5 years

Tecentriq NCT01375841 89 37% 28% N/A

Tecentriq OAK2 613 31% 21% 16% N/A

Tecentriq POPLAR2 144 32% 19% 15% N/A

pembrolizumab Keynote-0013 449 30.1% 20.9% 18.2% 15.5%

Nivolumab CA209-0034 129 25% 18% 17% 16%

Nivolumab CM-017 & 0575 427 26.9% 17.1% 14.2% 13.4%



Long-term OS for previously treated patients with 
IO monotherapy: PD-L1 ≥ 50%

1. Julien Mazieres, et al. J Thorac Oncol 2020
2. R. S. Herbst and et al, 2020 WCLC
3. Hossein Borghaei, et al. J Clin Oncol, 2021

Drug Study N 2-years 3-years 4-year 5 years

Tecentriq OAK1 613 42% 29% 28% N/A

Tecentriq POPLAR1 144 41% 38% 33% N/A

pembrolizumab Keynote-0102 449 42% 34% 30% 25.0%

Nivolumab CM-017 & 0573 427 31.7% 21.3% 19.5% 18.3%



Long-term OS for previously treated patients with 
IO monotherapy: PD-L1 ≥ 50%

1. Julien Mazieres, et al. J Thorac Oncol 2020
2. R. S. Herbst and et al, 2020 WCLC
3. Hossein Borghaei, et al. J Clin Oncol, 2021

Drug Study N 2-years 3-years 4-year 5 years

Tecentriq OAK1 613 42% 29% 28% N/A

Tecentriq POPLAR1 144 41% 38% 33% N/A

pembrolizumab Keynote-0102 449 42% 34% 30% 25.0%

nivolumab CM-017 & 0573 427 31.7% 21.3% 19.5% 18.3%



Conclusion

• CPI provided meaningful and durable benefit in OS and PFS as 2nd line 
or later treatment of NSCLC patients, especially PD-L1 high group

• 2nd Course of CPI provided disease control





Immunotherapy Alone in First line
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2020 ESMO
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Checkmate057
Treatment effects on OS



ASCO 2020





Immunotherapy+Chemotherapy in 
First Line
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IO Alone or Chemotherapy Combo in PDL1>50%











IMpower150: A randomised, phase III global trial

aPatients with a sensitising EGFR mutation or ALK translocation must have disease progression or intolerance to treatment 
with one or more approved targeted therapies. bAtezolizumab: 1200mg IV q3w. cCarboplatin: AUC 6 IV q3w. dPaclitaxel: 
200mg/m2 IV q3w. eBevacizumab: 15mg/kg IV q3w. Socinski et al. NEJM 2018

The principal question is to assess whether the addition of atezolizumab to Arm C provides clinical benefit 

Arm A

Atezolizumabb + 

Carboplatinc + Paclitaxeld

4 or 6 cycles

Atezolizumabb

Arm C (control)

Carboplatinc + Paclitaxeld

+ Bevacizumabe

4 or 6 cycles

Bevacizumabe
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Stage IV or 

recurrent metastatic 

non-squamous NSCLC

Chemotherapy-naivea

Tumour tissue available 

for biomarker testing

Any PD-L1 IHC status

Stratification factors:

• Sex

• PD-L1 IHC expression

• Liver metastases 

N=1202

R

1:1:1

Arm B

Atezolizumabb + 

Carboplatinc + Paclitaxeld

+ Bevacizumabe

4 or 6 cycles

Atezolizumabb

+ 

Bevacizumabe

Maintenance therapy

(no crossover permitted)

Atezolizumab

treatment 

until PD 

or loss of 

clinical benefit

Bevacizumab 

treatment

until PD
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IMpower150: OS in the ITT-WT population 
a,b,c

Arm B (atezo + bev + CP) vs Arm C (bev + CP) Arm A (atezo + CP) vs Arm C (bev + CP)

aITT-WT population excluded patients with EGFR or ALK genetic alterations. bStratified analysis. 

cOS for Arm B vs C was considered final at the second interim analysis, updated data is for descriptive purposes only.
Socinski et al. NEJM 2018. Socinski et al. ASCO 2018 (9002)

Socinski et al. AACR 2020 (CT216)

2018 ASCO
(F/U 20 mths)

2020 AACR
(F/U 39.8 mths)



Impower 150: Exceptional High Response Rate with 
Atezolizumab+Beva+Chemo

ReckM, et al. ESMO 2017
Mark A. Socinski et al, ASCO 2018



Efficacy in patients with 
baseline liver metastases

61



IMpower150: OS in patients with liver metastases

Socinski et al. ASCO 2019 (9012). Reck et al. Lancet Respir Med 2019

Socinski et al. AACR 2020 (CT216)

2019 ASCO

2020 AACR
(F/U 39.8 mths)

Arm B (atezo + bev + CP) vs Arm C (bev + CP) Arm A (atezo + CP) vs Arm C (bev + CP)



26.9%

60.8%

41.1%
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IMpower150: Confirmed ORR and DOR in patients with liver 
metastases 

Data cut-off: 22 January, 2018.
aObjective response was defined as a confirmed complete response or partial 
response, as ascertained by the investigator according to RECIST, 1.1. Reck et al. Lancet Respir Med 2019

Arm A

(atezo + CP)

Arm B

(atezo + bev

+ CP)

Arm C

(bev + CP)

Number of patients, n 52 51 56

ORR, n (%)

(95% CI)

14 (26.9%)

(15.6, 41.0)

31 (60.8%)

(46.1, 74.2)

23 (41.1%)

(28.1, 55.0)

CR 0 0 0

PR
14 (26.9%)

(15.6, 41.0)

31 (60.8%)

(46.1, 74.2)

23 (41.1%)

(28.1, 55.0)

SD
21 (40.4%)

(27.0, 54.9)

9 (17.6%)

(8.4, 30.9)

16 (28.6%)

(17.3, 42.2)

PD
11 (21.2%)

(11.1, 34.7)

3 (5.9%)

(1.2, 16.2)

10 (17.9%)

(8.9, 30.4)

Median DOR, mo (95% CI) 5.6 (2.0, 19.0) 10.7 (2.8, 24.8) 4.6 (2.8, 22.1)

Ongoing responses at 

cut-off, n (%)
2 (14.0%) 8 (25.8%) 0
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bev + CP)

Arm C

(bev + CP) 



Efficacy in patients with 
EGFR+/ALK+ disease

64



IMpower150: investigator-assessed PFS in EGFR+ 
patient subgroups (updated PFS analysis)

Data cut-off: 22 January, 2018.
aDefined as exon 19 deletions or L858R mutations. bUnstratified HR. Mok et al. ESMO Asia 2018 (LBA9)

Subgroup

EGFR Mutation

Sensitising

EGFR Mutationa

Received 

Prior TKI Therapy

0.0 0.2 2.0

In favour of BCP

Hazard Ratiob

In favour of ABCP

1.0

Median PFS, mo

HR (95% CI) ABCP BCP

0.61 

(0.36–1.03)
10.2 6.9

0.41 

(0.23–0.75)
10.3 6.1

0.42 

(0.22–0.80)
9.7 6.1

n (%)

79 (100%)

58 (73%)

50 (63%)

0.0 0.2 2.01.0

In favour of BCP

Hazard Ratiob

In favour of ACP

Median PFS, mo

HR (95% CI) ACP BCP

1.14 
(0.73–1.78)

6.9 6.9

1.01 
(0.61–1.70)

6.0 6.1

1.24 
(0.72–2.15)

5.7 6.1

n (%)

90 (100%)

65 (72%) 

56 (62%)

65

The addition of atezolizumab to bevacizumab and chemotherapy showed a PFS benefit across EGFR-

mutated patient subgroups, including those with sensitizing mutations and who have received prior TKI

Arm B (atezo + bev + CP) vs Arm C (bev + CP) Arm A (atezo + CP) vs Arm C (bev + CP)



0.0 0.2 2.01.0

In favour of BCP

Hazard Ratiob

In favour of ABCP

IMpower150: OS in EGFR+ patient subgroups 
(second interim OS analysis)

Data cut-off: 22 January, 2018.
aDefined as exon 19 deletions or L858R mutations. bUnstratified HR. Mok et al. ESMO Asia 2018 (LBA9)

The addition of atezolizumab to bevacizumab and chemotherapy showed 

an OS benefit across all EGFR-mutated patient subgroups

Median OS, mo

HR (95% CI) ABCP BCP

0.61 

(0.29–1.28)
NE 18.7

0.31 

(0.11–0.83)
NE 17.5

0.39 

(0.14–1.07)
NE 17.5

n (%)

79 (100%)

58 (73%)

50 (63%)

Subgroup

EGFR Mutation

Sensitising

EGFR Mutationa

Received 

Prior TKI Therapy

0.0 0.2 2.01.0

In favour of BCP

Hazard Ratiob

In favour of ACP

Median OS, mo

HR (95% CI) ACP BCP

0.93 

(0.51–1.68)
21.4 18.7

0.90 

(0.47–1.74)
21.2 17.5

1.05 
(0.53–2.09)

14.0 17.5

n (%)

90 (100%)

65 (72%)

56 (62%)
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Arm B (atezo + bev + CP) vs Arm C (bev + CP) Arm A (atezo + CP) vs Arm C (bev + CP)





IMpower150: ORR in patients with EGFR+ NSCLC 
(second interim OS analysis)

Data cut-off: 22 January, 2018.
aResponses are confirmed. Includes patients with measurable disease. Missing or unevaluable in the EGFR-positive 
subgroup: three patients in the ABCP group, two patients in the ACP group, and three patients in the BCP group. One 
patient in the BCP group had a non-complete response or non-progressive disease response.

Mok et al. ESMO Asia 2018 (LBA9)
Reck et al. Lancet Respir Med 2019
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36%

71%

42%

Arm A

(atezo + CP)

Arm B

(atezo + bev

+ CP)

Arm C

(bev + CP)

Number of patients, n 45 34 43

ORR, n (%)

(95% CI)

16 (35.6)

(21.9, 51.2)

24 (70.6)

(52.5, 84.9)

18 (41.9)

(27.0, 57.9)

CR
1 (2.2)

(0.1–11.8)

2 (5.9)

(0.7–19.7)
0

PR
15 (33.3)

(20.0, 49.0)

22 (64.7)

(46.5, 80.3)

18 (41.9)

(27.0, 57.9)

SD
21 (46.7) 

(31.7, 62.1)

5 (14.7)

(5.0, 31.1)

19 (44.2)

(29.1, 60.1)

PD
6 (13.3)

(5.1, 26.8)

2 (5.9)

(0.7, 19.7)

3 (7.0)

(1.5, 19.1)

Median DOR, mo (95% CI) 5.6 (2.6, 15.2) 11.1 (2.8, 18.0) 4.7 (2.6, 13.5)

Ongoing responses at 

cut-off, n (%)
3 (18.8) 9 (37.5) 0
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Immunotherapy Combo



CheckMate 227a Part 1 study design

Presented By Benjamin Levy at TBD



3-year update: OS with NIVO + IPI vs chemo vs NIVO (PD-L1 ≥ 1%)

Presented By Benjamin Levy at TBD



3-year update: OS with NIVO + IPI vs Chemo vs NIVO + Chemo (PD-L1 < 1%)

Presented By Benjamin Levy at TBD



Safety summary: NIVO + IPI, chemo, NIVO, NIVO + chemo

Presented By Benjamin Levy at TBD



CheckMate 9LA study designa

Presented By Benjamin Levy at TBD



Primary endpoint (updated): Overall survivala

Presented By Benjamin Levy at TBD



Overall survival by PD-L1 expression level 

Presented By Benjamin Levy at TBD





















Presented by Byoung Chul Cho

https://bit.ly/3mZKum8

CITYSCAPE study design

Melissa Johnson

1L stage IV NSCLC

• EGFR/ALK WT

• PD-L1 TPS ≥1% by 22C3 
IHC by local or central 
assay

N=135

PD or loss 
of clinical 
benefit

R
1:1

No

crossover

Tiragolumab 600mg IV q3w +
atezolizumab 1200mg IV q3w

Placebo 600mg IV q3w +
atezolizumab 1200mg IV q3w

Stratification factors:

• PD-L1 TPS (1–49% vs ≥50%)

• Histology (non-squamous vs 

squamous)

• Tobacco use (yes vs no)

• Co-primary endpoints: ORR and PFS

• Key secondary endpoints: safety, DoR, OS, PROs

• Exploratory endpoints: efficacy analysis by PD-L1 status

Updated Analysis: Data cut-off Dec 2019

DoR, duration of response; OS, overall survival; PD, progressive disease; PRO, patient-reported outcomes; q3w, every 3 weeks; 
R, randomized; WT, wild-type

Rodriguez-Abreu et al. ASCO 2020 (abstract 9503)

https://bit.ly/3mZKum8


Presented by Byoung Chul Cho

https://bit.ly/3mZKum8

Prevalence of PD-L1 subgroups was comparable between the two IHC assays

PD-L1 22C3: high TPS ≥50%; low TPS 1–49%
PD-L1 SP263: high TC ≥50%; low TC <50% 

TIGIT IHC: high ≥5%; low <5% 

• Comparable prevalence of PD-L1 

subgroups identified with two 

different PD-L1 assays

• TIGIT may identify different 

patient populations than PD-L1

CR, complete response; NE, non-evaluable; PR, partial response; SD, stable disease

Placebo + atezo Tira + atezo

PD-L1 22C3

PD-L1 SP263

TIGIT IHC

ORR

CR/PR
SD/PD

High
Low

NE

Group ORR

https://bit.ly/3mZKum8


Presented by Byoung Chul Cho

https://bit.ly/3mZKum8

ORR in PD-L1-positive patients: consistency between two PD-L1 assays 

37%

21%

R
e
s
p

o
n

s
e

(9
5
%

C
I)

0

75

25

50

22C3 TPS ≥1%1

Tira +
atezo

(n=67)
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SP263 TC ≥1% (& 22C3 TPS ≥1%) 

Tira +
atezo

(n=48)

Placebo +
atezo

(n=48)

CI, confidence interval
1Rodriguez-Abreu et al. ASCO 2020 (abstract 9503)

https://bit.ly/3mZKum8


Presented by Byoung Chul Cho

https://bit.ly/3mZKum8

SP263 TC ≥50% (& 22C3 TPS ≥1%)

ORR in PD-L1-high patients: consistent between two PD-L1 assays 
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1Rodriguez-Abreu et al. ASCO 2020 (abstract 9503)

https://bit.ly/3mZKum8


Presented by Byoung Chul Cho

https://bit.ly/3mZKum8

Median HR (95% CI)

Tira + atezo NE 0.23 

Placebo + atezo 3.88 mo (0.10–0.53)

Median HR (95% CI)

Tira + atezo NE 0.30 

Placebo + atezo 4.11 mo (0.15–0.61)

PFS in PD-L1-high patients: consistent HRs between two PD-L1 assays 

Comparable ORR and PFS improvements with tiragolumab + atezolizumab vs atezolizumab monotherapy were seen 

between the PD-L1-high (TC ≥50%) subgroup defined by SP263 (PFS HR 0.23, 95% CI: 0.10 0.53) and the 

PD-L1-high (TPS ≥50%) subgroup defined by 22C3

22C3 TPS ≥50%1 SP263 TC ≥50% (& 22C3 TPS ≥1%)
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Placebo + atezo 29 20 13 8 6 4 3 1
Tira + atezo 29 26 26 19 18 10 3 0
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Placebo + atezo 20 16 8 4 3 2 1 0
Tira + atezo 25 22 22 17 16 11 5 1

1Rodriguez-Abreu et al. ASCO 2020 (abstract 9503)

https://bit.ly/3mZKum8




Update OS



Take Home Message

• Anti-PD(L)1  provided meaningful and durable benefit in OS and PFS 
as 2nd line or later treatment of NSCLC patients

• I/O mono for PD-L1≥50% patients is feasible

• Second-course immunotherapy at the time of disease progression 
was feasible

• IO Chemo (+Bev) combo provided survival benefits in patients 
without driver mutations

• PD-L1≥50% patients may not benefit of combo immunotherapy



78 y/o Male
C.C: dizziness and weight 
loss 
Smoking Hx: 1PPD for 50+ 
years, just quit

CT guided biopsy: 
Adenocarciona, TTF1(+), 

EGFR mutation: unfound

cT4N2M1b, with Lt adrenal 
gland metastases



Intially,  refused any Treatment. 
And Then Oral Vinorebline, 
Pemetrexed, 
Gemcitabine
Erlotinib,   and disease progression in 
Sep 2016

2016/09/16

Refuse any Chemotherapy



2016/10/21

First Dose Ketruda on 2016/10/22

2 hours after infusion, fever, chills 
developed and subsided after supportive 
care

2016/12/02

After 2 cycles of Pembrolizumab





56 y/o Female

Bone tissue,  CT guild 
biopsy --- Metastatic 
adenocarcinoma,
TTF1+.





2015/07/07 
Anti-PDL1


