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Lancet Oncol 2016;17:e347–62.

Timeline of key therapeutic advances for advanced lung cancer



Immune checkpoint inhibitors: FDA approvals

Topalian S. ESMO 2017



Trends Immunol 2015;36:198-216. 
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Immune checkpoint inhibitors

Anti-PD-1

Anti-PD-L1

Anti-CTLA-4

Nivolumab Pembrolizumab

DurvalumabAtezolizumab

Ipilimumab

Avelumab
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Subsequent treatment

Monotherapy vs. Docetaxel



Standard of care: ≥ 2L chemotherapy for advanced NSCLC

Docetaxel vs. best supportive care

Shepherd FA, et al. J Clin Oncol 2000;18:2095-103.

7.5 mo4.6 mo

Docetaxel 75 mg/m2 (n=55)

Best supportive care  (n=49)

Log-rank test, p=0.010

ORR: 7.1%

Overall survival

1-yr survival:

37% vs. 12%

p=0.003



R 

1:1

Locally advanced or 

metastatic NSCLC

• 1–2 prior lines of 

chemotherapy 

including at least 1         

platinum-based therapy

• Any PD-L1 status

Atezolizumab 
1200 mg IV q3w

Docetaxel 
75 mg/m2 IV q3w 

PD or loss of 
clinical benefit

PD

Survival 
follow-up

No crossover to 

atezolizumab allowed

Atezolizumab: phase III, 2L/3L NSCLC

OAK

*primary endpoint: OS

Study design

Rittmeyer A, et al. Lancet 2017;389:255–65.

17% subsequent 

Immunotherapy,

predominantly nivolumab



Atezolizumab: phase III, 2L/3L NSCLC

OAK

ORR: 14% vs. 13%

13.8 mo9.6 mo

Rittmeyer A, et al. Lancet 2017;389:255–65.

OS (primary endpoint)

WCLC 2017



Atezolizumab: phase III, 2L/3L NSCLC

OAK

Rittmeyer A, et al. Lancet 2017;389:255–65.

TC2/3 or IC2/3

HR, 0.67
95% CI, 0.49, 0.90
P=0.0080

TC3 or IC3

HR, 0.41
95% CI, 0.27, 0.67
P<0.0001

TC1/2/3 or IC1/2/3 (Co-primary endpoint)

HR, 0.74
95% CI, 0.58, 0.93
P=0.0102

TC0 and IC0

8.9 mo

HR, 0.75
95% CI, 0.59, 0.96
P=0.0215

12.6 mo

16.3 mo

20.5 mo

15.7 mo 10.8 mo

8.9 mo

10.3 mo

OS by PD-L1 expression



Atezolizumab: phase III, 2L/3L NSCLC

OAK

Rittmeyer A, et al. Lancet 2017;389:255–65.

PFS

4.0 mo2.8 mo



Atezolizumab: phase III, 2L/3L NSCLC

OAK

Rittmeyer A, et al. Lancet 2017;389:255–65.

Objective response rate



Atezolizumab: phase III, 2L/3L NSCLC

OAK

Rittmeyer A, et al. Lancet 2017;389:255–65.

Treatment-related AEs 



Durvalumab: phase II, ≥ 3L NSCLC

ATLANTIC

Primary endpoint:

• ORR

Secondary endpoi

nts:

• DoR, PFS, DCR, 

OS

• Safety 

• PK

• Immunogenicity

Durvalumab i.v. 10 mg/kg 

q2w up to 12 months

• NSCLC patients 

(Stage IIIB/IV) 

• ≥2 prior systemic 

treatment regimens 

including 1 platinum-

based CT

• Recent (≤3 months)     

tumour biopsy and     

archived tumour tissue 

block for PD-L1 testing

N=1980 screened

Cohort 1 (n=111)

EGFR mutation/ALK alteration

PD-L1 high (≥25% tumour cells)

And PD-L1 low (<25%)

Cohort 2 (n=265)

EGFR/ALK wild-type

PD-L1 high (≥25% tumour cells) 

and PD-L1 low (<25%)

Cohort 3 (n=68)

EGFR/ALK wild-type

PD-L1 high (≥90% tumour cells)

Cohorts were independent; 

Cohorts 2 and 3 enrolled sequentially

Garassino MC, et al. Lancet Oncol 2018 Mar 12 (Epub)

Study design



Durvalumab: phase II, ≥ 3L NSCLC

ATLANTIC

Garassino MC, et al. Lancet Oncol 2018 Mar 12 (Epub)

OS (EGFR-/ALK-)
Cohort 2

(PD-L1 < 25% vs ≥ 25%)

Cohort 3

(PD-L1 ≥ 90%)

10.9 mo9.3 mo

NR

ORR: 7.5% vs. 16.4% ORR: 30.9%
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Durvalumab: phase II, ≥ 3L NSCLC

ATLANTIC

Garassino MC, et al. Lancet Oncol 2018 Mar 12 (Epub)

PFS (EGFR+/ALK+)
Cohort 1

(PD-L1 < 25% vs ≥ 25%)

PFS (EGFR-/ALK-)

1.9 mo 3.3 mo1.9 

Cohort 2

(PD-L1 < 25% vs ≥ 25%)

ORR: 7.5% vs. 16.4%ORR: 3.6% vs. 12.2%



Durvalumab: phase II, ≥ 3L NSCLC

ATLANTIC

Garassino MC, et al. Lancet Oncol 2018 Mar 12 (Epub)

Immune-mediated AEs 



Avelumab: phase III, ≥ 2L NSCLC

JAVELIN Lung 200

Avelumab 10 mg/kg iv q 2wk

(max 12 months)

Docetaxel 75mg/m2 iv q 3wk  

N=750

Primary endpoint: OS

• Stage IIIB/IV or recurrent 

NSCLC who have experienced 

disease progression

• ECOG 0-1

• PD-L1 test

• EGFR & ALK wild in Non SQ

R

Study design



Avelumab: phase III, ≥ 2L NSCLC

JAVELIN Lung 200



Avelumab: phase III, ≥ 2L NSCLC

JAVELIN Lung 200

PD-L1 HR 95% CI p-value

PD-L1 ≥ 1% 0.90 0.72-1.12 0.1627

PD-L1 ≥ 50% 0.67 0.51-0.89 0.0052

PD-L1 ≥ 80% 0.59 0.42-0.83 0.0022

Overall survival

* Docetaxel group: 26.4% subsequent immune checkpoint inhibitors

40%

30%
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HR 0.62 
p<0.001

HR 0.92 
P<0.39 HR 0.88 

p=0.07

HR 0.79 
P=0.004

HR 0.59 
p=0.0001

HR 0.94 
p=0.645

HR 0.95 
p=0.4928

HR 0.91 
p=0.38

HR 0.59 
p<0.0001

Phase III Phase III Phase II/III
Phase II Phase III Phase II

Subsequent treatment: PFS







요양급여 적용기준

# EGFR 또는 ALK 변이가 확인된 환자는 이러한 변이에 대한 승인된 치료를 투
여한 후 질병 진행이 확인되고, 이전 백급기반 화학요법에도 실패한 경우

# 이전 PD-1 inhibitor 등 면역관문억제제 치료를 받지 않은 경우에 한함.

# 급여인정 기간: 1년까지(단, 질병진행시 중단) 급여인정 하되, 1년 내에 최적
의 투여 기간에 대한 임상결과 미 발표시 자동 연장하여 최대 2년으로 함.

Nivolumab
(Opdivo®)

Pembrolizumab
(Keytruda®)

Atezolizumab
(Ticentriq®)

PD-L1 발현 양성
≥ 10%
SP263
28-8

≥ 50%
22C3

≥ 5%
SP142 
(TC/IC)

이전 백금기반 화학요법에 실패한(2차 이상) stage IIIB 이상

건강보험심사평가원



http://www.michigankoreans.com/news/view.php?idx=5199
http://www.michigankoreans.com/news/view.php?idx=5199
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Jung CY, Antonia SJ. Tuberc Respir Dis 2018;81:29-41.



First-line treatment

Monotherapy vs. platinum-doublet CTx



Schiller JH, et al. N Engl J Med 2002;346:92-8.

Standard of care: 1L chemotherapy for advanced NSCLC

ECOG 1594: Platium doublet CTx

Overall survival

7.9 mo

ORR: 19%, mTTP: 3.6 mo

7.8 mo
8.1 mo
7.4 mo
8.7 mo

http://cancergrace.org/lung/2007/01/16/chemo-combinations-for-adv-nsclc/
http://cancergrace.org/lung/2007/01/16/chemo-combinations-for-adv-nsclc/


Scagliotti GV, et al. J Clin Oncol 2008;26:3543-51.

Standard of care: 1L chemotherapy for advanced Non-SQ

JMDB: Pemetrexed+cisplatin

Overall survival Progression free survival

11.8 mo 5.3 mo

ORR: 30.6% vs. 28.2% (all patients)



Paz-Ales L, et al. Lancet Oncol 2012;13:247-55.

Paz-Ales L, et al. J Clin Oncol 2013;31:2895-902.

Standard of care: 1L pemetrexed maintenance for Non-SQ

PARAMOUNT

Overall survival

16.9 mo



Pembrolizumab: phase III, 1L NSCLC (PD-L1 ≥ 50%)

KEYNOTE-024

Reck M, et al. N Engl J Med 2016;375:1823-33.

Key Eligibility Criteria

• Untreated stage IV NSCLC

• PD-L1 TPS ≥50% 

• ECOG PS 0–1

• No activating EGFR mutation or 

ALK translocation

• No untreated brain metastases

• No active autoimmune disease 

requiring systemic therapy

Pembrolizumab 

200 mg IV Q3W
(2 years)

R (1:1)

N = 305

Pembrolizumab  

200 mg Q3W 

for 2 years

Platinum-Doublet 

Chemotherapy
(4–6 cycles)

• Pemetrexed + carboplatin

• Pemetrexed + cisplatin

• Paclitaxel + carboplatin

• Gemcitabine + carboplatin

• Gemcitabine + cisplatin

PD

Study design



Pembrolizumab: phase III, 1L NSCLC (PD-L1 ≥ 50%)

KEYNOTE-024

Reck M, et al. N Engl J Med 2016;375:1823-33.

HR 0.50 (95% CI, 0.37-0.68)

P < 0.001

PFS (primary endpoint)

6.0 mo 10.3 mo

ORR: 44.8% vs. 27.8%



Pembrolizumab: phase III, 1L NSCLC (PD-L1 ≥ 50%)

KEYNOTE-024

Reck M, et al. N Engl J Med 2016;375:1823-33.

OS

HR 0.60 (95% CI, 0.41-0.89)

P = 0.005



Pembrolizumab: phase III, 1L NSCLC (PD-L1 ≥ 50%)

KEYNOTE-024

WCLC 2017

OS (updated analysis)
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70.3%
54.8%

51.5%
34.5% Pembrolizumab

HR 0.63 (95% CI, 0.47–0.86)

P = 0.002

Chemotherapy

14.2 mo 30.0 mo

* CTx group cross over: 62.3% (82 Pembrolizumab, 12 other anti-PD-1)
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Pembrolizumab: phase III, 1L NSCLC (PD-L1 ≥ 50%)

KEYNOTE-024

WCLC 2017

Treatment-related AEs (≥ 10%)



Pembrolizumab: phase III, 1L NSCLC (PD-L1 ≥ 50%)

KEYNOTE-024

WCLC 2017

Immune-mediated AEs 
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Pembrolizumab: phase III, 1L NSCLC (PD-L1 ≥ 1%)

KEYNOTE-042

Study design



Pembrolizumab: phase III, 1L NSCLC (PD-L1 ≥ 1%)

KEYNOTE-042



Nivolumab: phase III, 1L NSCLC (PD-L1 ≥ 5%)

CheckMate 026

Carbone DP, et al. N Engl J Med 2017;376:2415-26.

Study design



Nivolumab: phase III, 1L NSCLC (PD-L1 ≥ 5%)

CheckMate 026

Carbone DP, et al. N Engl J Med 2017;376:2415-26.

PFS (primary endpoint)

4.2 mo 5.9 mo

HR 1.15 (95% CI, 0.91-1.45)

P = 0.25

ORR: 26% vs. 33%



Nivolumab: phase III, 1L NSCLC (PD-L1 ≥ 5%)

CheckMate 026

Carbone DP, et al. N Engl J Med 2017;376:2415-26.

OS 

13.2 mo 14.4 mo

HR 1.02 (95% CI, 0.80-1.30)

• Cross over  Chemotherapy arm: 60.4% Nivolumab

Nivolumab arm:       43.6% Chemotherpay



Nivolumab: phase III, 1L NSCLC (PD-L1 ≥ 5%)

CheckMate 026

Carbone DP, et al. N Engl J Med 2017;376:2415-26.

PFS by tumor mutation burden

ORR: 47% vs. 28% ORR: 23% vs. 33%



Nivolumab: phase III, 1L NSCLC (PD-L1 ≥ 5%)

CheckMate 026

ORR: 75% vs. 32/34% vs. 16%

AACR 2017

PFS by TMB & PD-L1 expression

ORR: 25% vs. 32/46% vs. 23%

Carbone DP, et al. N Engl J Med 2017;376:2415-26.



Nivolumab: phase III, 1L NSCLC (PD-L1 ≥ 5%)

CheckMate 026

Carbone DP, et al. N Engl J Med 2017;376:2415-26.

Treatment-related AEs



Nivolumab: phase III, 1L NSCLC (PD-L1 ≥ 5%)

CheckMate 026

Carbone DP, et al. N Engl J Med 2017;376:2415-26.

Imbalance in the characteristics

Tumor mutation burden, n (%)

Low 62 (39.2)               41 (26.6) 

Medium 49 (31.0)               53 (34.4) 

High 47 (29.7)               60 (39.0) 



KEYNOTE-024 vs. CheckMate 026

Carbone DP, et al. N Engl J Med 2017;376:2415-26.

KEYNOTE-024 CheckMate 026

PD-L1 cut-off 50% (22C3) 5% (28-8)

PD-L1 testing
after metastatic 

diagnosis (new)

within 6 months

(archive)

Never smokers 3% 11%

Prior radiotherapy - 37.6%

Remon J, et al. BMC Med 2017;15:55.



Atezolizumab: phase II, 1L NSCLC (TC2/3 or IC2/3)

BIRCH PD-L1 ≥ 5%

Peter S, et al. J Clin Oncol 2017;35:2781-9.

Cohort 1 (1L)
No prior chemo

n = 138

Cohort 2 (2L)
1 prior platinum chemo

n = 271

Cohort 3 (3L+)
≥ 2 prior chemo (including 1 platinum)

n = 254

PD

Until loss 
of clinical 

benefit

• Locally advanced or 

metastatic NSCLC

• Tumor PD-L1            

expression by IHC 

(TC2/3 and/or IC2/3)

• ECOG PS 0 or 1

• No brain metastases

N = 667

Study design

*EGFR/ALK(+), after progression



Atezolizumab: phase II, 1L NSCLC (TC2/3 or IC2/3)

BIRCH PD-L1 ≥ 5%

Peter S, et al. J Clin Oncol 2017;35:2781-9.
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Atezolizumab: phase II, 1L NSCLC (TC2/3 or IC2/3)

BIRCH PD-L1 ≥ 5%

Peter S, et al. J Clin Oncol 2017;35:2781-9.
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n = 138
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WCLC 2017

OS (median OS, 24-mo OS rate) 

mPFS 7.6 mo mPFS 7.3 mo mPFS 7.6 mo



Atezolizumab: phase II, 1L NSCLC (TC2/3 or IC2/3)

BIRCH PD-L1 ≥ 5%

Peter S, et al. J Clin Oncol 2017;35:2781-9.

• Atezolizumab monotherapy was 
generally well-tolerated

Safety Summary
N = 138

n (%)

Total patients with ≥ 1 AE 126 (91%)

Grade 5 AEs 2 (1%)

AEs leading to dose interruption 40 (29%)

Treatment-related AEs 85 (62%)

Treatment-related Grade 5 AEs 0

Treatment-related AEs leading to 

atezolizumab withdrawal
6 (4%)

Serious AEs 48 (35%)

Treatment-Related 

Adverse Events (≥ 5%) All Grade (%) Grade 3–4 (%)

Fatigue 17% 1%

Diarrhea 10% 1%

Decreased appetite 10% 0

Nausea 10% 0

Pruritus 9% 0

Rash 8% 1%

Asthenia 7% 1%

Pyrexia 7% 0

Arthralgia 6% 0

Dry skin 6% 0

Hypothyroidism 6% 0

Constipation 5% 0

Headache 5% 0

Adverse events

WCLC 2017



Atezolizumab: ongoing phase III trials

Phase III 1L in non-squamous NSCLC

Atezolizumab vs carbo/cis + pem
Monotherapy

Phase III 1L in squamous NSCLC

Atezolizumab vs carbo/gem or cis/gem
Monotherapy

Phase III 1L in non-squamous NSCLC

Atezolizumab + carbo/pac ± bev
Combo

Phase III 1L in non-squamous NSCLC

Atezolizumab + carbo/nab-pac
Combo

Phase III 1L in squamous NSCLC

Atezolizumab + carbo/pac or carbo/nab-pac
Combo

Combo
Phase III 1L in non-squamous NSCLC

Atezolizumab + carbo or cis/pem

Adjuvant 

monotherapy
Phase III adjuvant in non-squamous NSCLC

Atezolizumab vs BSC



Avelumab: phase III, 1L NSCLC

JAVELIN Lung 100









First-line treatment

Combination vs. platinum-doublet CTx



Pembrolizumab+Pem/Carbo: phase II, 1L Non-SQ

KEYNOTE-021 cohort G

Study design

Pembrolizumab 200 mg 

Q3W for 2 years

+

Pemetrexed 500 mg/m2 

+ Carboplatin AUC 

5 mg/mL/min

Q3W for 4 cycles

Pemetrexed 500 mg/m2 

+ Carboplatin AUC 

5 mg/mL/min

Q3W for 4 cycles

R

Pemetrexed

500 mg/m2

Q3W             

permitted as 

maintenance 

therapy

Study Population

•Untreated stage IIIB or IV 
nonsquamous NSCLC

•No activating EGFR mutation or 
ALK translocation

•Provision of a sample for PD-L1 
assessment (< 1% or ≥ 1%)

•ECOG PS 0 or 1

•No untreated brain metastases

•No ILD or pneumonitis requiring 
systemic steroids

Langer CJ, et al. Lancet Oncol 2016;17:1497-1508.

N=123



Pembrolizumab+Pem/Carbo: phase II, 1L Non-SQ

KEYNOTE-021 cohort G

Langer CJ, et al. Lancet Oncol 2016;17:1497-1508.
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Pembrolizumab+Pem/Carbo: phase II, 1L Non-SQ

KEYNOTE-021 cohort G

Langer CJ, et al. Lancet Oncol 2016;17:1497-1508.

PFS OS

HR 0.53 (95% CI 0.31–0.91) 
p=0.010

HR 0.90 (95% CI 0.42–1.91) 
p=0.39

8.9 mo 13.0 mo



Pembrolizumab+Pem/Carbo: phase II, 1L Non-SQ

KEYNOTE-021 cohort G

Langer CJ, et al. Lancet Oncol 2016;17:1497-1508.
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Pembrolizumab+Pem/Carbo: phase II, 1L Non-SQ

KEYNOTE-021 cohort G

Langer CJ, et al. Lancet Oncol 2016;17:1497-1508.

OS (update analysis)
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WCLC 2017

• Cross over  Chemotherapy arm: 75% pembrolizumab or others



Pembrolizumab+Pem/Carbo: phase II, 1L Non-SQ

KEYNOTE-021 cohort G

Langer CJ, et al. Lancet Oncol 2016;17:1497-1508.

1–2

Grade

3–4

Pembro + PC

PC alone

Treatment-related AEs: 41% vs. 29%

Adverse events

WCLC 2017



Pembrolizumab+Pem-Cis/Carbo: phase III, 1L Non-SQ

KEYNOTE-189

Study design

Pembrolizumab 200 mg 

+

Pemetrexed 500 mg/m2 

+ Cisplatin 75mg/m2

or Carboplatin AUC 5

Q3W for 4 cycles

Saline placebo 

+

Pemetrexed 500 mg/m2 

+ Cisplatin 75mg/m2  

or Carboplatin AUC 5

Q3W for 4 cycles

R

Study Population

•Stage IV nonsquamous NSCLC

•No activating EGFR mutation or 
ALK translocation

•No prior systemic treatment

•Provision of a sample for PD-L1 
assessment (< 1% or ≥ 1%)

•ECOG PS 0 or 1

•No active brain metastases

2

1

Pembrolizumab

+

Pemetrexed 500

Q3W

until PD

Saline placebo 

+

Pemetrexed

Q3W 

until PD

*Primary endpoints: PFS, OS



Pembrolizumab+Pem-Cis/Carbo: phase III, 1L Non-SQ

KEYNOTE-189



Arm A

Atezolizumab + 

Carboplatin + Paclitaxel

4 or 6 cycles

Atezolizumab

Arm C (control)

Carboplatin + Paclitaxel

+ Bevacizumab

4 or 6 cycles

Bevacizumab

Stage IV or 

recurrent metastatic 

non-squamous NSCLC

Chemotherapy-naive

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

Atezolizumab + 

Carboplatin + Paclitaxel

+ Bevacizumab

4 or 6 cycles

Atezolizumab

+ 

Bevacizumab

Maintenance therapy

(no crossover permitted)

Atezolizumab

until PD

or loss of 

clinical benefit

AND/OR

Bevacizumab

until PD

Atezolizumab+bevacizumab+PC: phase III, 1L Non-SQ

IMpower150

Reck M, et al. ESMO immuno-oncology congress 2017

Study design



Atezolizumab+bevacizumab+PC: phase III, 1L Non-SQ

IMpower150

Reck M, et al. ESMO immuno-oncology congress 2017

Arm B vs C

OS in ITT-WT

Arm A vs C

PFS in ITT-WT and Teff-high WT

Arm A vs C

OS in ITT-WT

If OS is

significant

November 

2017

1H 2018

(interim)
Arm B vs C

PFS in ITT-WT

Arm B vs C

PFS in Teff-high WT

Arm B vs C
OS in ITT-WT

Arm A: atezo + CP

Arm B: atezo + bev + CP

Arm C: bev + CP (control)



Atezolizumab+bevacizumab+PC: phase III, 1L Non-SQ

IMpower150

Reck M, et al. ESMO immuno-oncology congress 2017

HR, 0.617 (95% CI: 0.517-0.737)

P < 0.0001

6.8 mo 8.3 mo

PFS in ITT-WT

ORR: 64% vs. 48%



Atezolizumab+bevacizumab+PC: phase III, 1L Non-SQ

IMpower150

Reck M, et al. ESMO immuno-oncology congress 2017

PFS in Teff-high-WT

HR, 0.505 (95% CI: 0.377-0.675)

P < 0.0001

6.8 mo 11.3 mo

ORR: 69% vs. 54%



Atezolizumab+bevacizumab+PC: phase III, 1L Non-SQ

IMpower150

Reck M, et al. ESMO immuno-oncology congress 2017

OS in ITT-WT (not mature)

ORR: 64% vs. 48%

HR, 0.775 (95% CI: 0.619-0.970)

P = 0.0262

14.4 mo 19.2 mo



Atezolizumab+bevacizumab+PC: phase III, 1L Non-SQ

IMpower150

Reck M, et al. ESMO immuno-oncology congress 2017

AEs of special interest, n (%)

Arm A: 

atezo + CP 

(n = 400)

Arm B: 

atezo + bev + CP

(n = 393)

Arm C (control):

bev + CP

(n = 394)

All grade Grade 3-4 All grade Grade 3-4 All grade Grade 3-4

Rash 114 (29%) 14 (4%) 113 (29%) 9 (2%) 52 (13%) 2 (1%)

Hepatitis

Laboratory abnormalities

39 (10%)

34 (9%)

12 (3%)

10 (3%)

54 (14%)

47 (12%)

19 (5%)

16 (4%)

29 (7%)

29 (7%)

3 (1%)

3 (1%)

Hypothyroidism 30 (8%) 1 (<1%) 50 (13%) 1 (<1%) 15 (4%) 0

Infusion-related reactions 16 (4%) 3 (1%) 13 (3%) 2 (1%) 11 (3%) 3 (1%)

Pneumonitis 21 (5%) 7 (2%) 11 (3%) 6 (2%) 5 (1%) 2 (1%)

Hyperthyroidism 11 (3%) 0 16 (4%) 1 (<1%) 5 (1%) 0

Colitis 3 (1%) 2 (1%) 9 (2%) 5 (1%) 2 (1%) 2 (1%)

Severe cutaneous reaction 3 (1%) 3 (1%) 4 (1%) 0 1 (<1%) 0

Adrenal insufficiency 2 (1%) 0 2 (1%) 1 (<1%) 3 (1%) 1 (<1%)

Pancreatitis 2 (1%) 2 (1%) 5 (1%) 2 (1%) 0 0

Immune-related AEs of special interest in ≥ 5 patients across arms



Ipilimumab+Pac/Carbo: phase III, 1L Squamos NSCLC

Govindan R, et al. J Clin Oncol 2017;35:3449-57.

Study design



Ipilimumab+Pac/Carbo: phase III, 1L Squamos NSCLC

Govindan R, et al. J Clin Oncol 2017;35:3449-57.

OS (primary endpoint)

ORR: 44% vs. 47%



Ipilimumab+Pac/Carbo: phase III, 1L Squamos NSCLC

Govindan R, et al. J Clin Oncol 2017;35:3449-57.

ORR: 44% vs. 47%

PFS

5.6 mo



Key eligibility criteria:

• Stage IV or recurrent NSCLC

• No prior systemic therapy for 

advanced disease

• No EGFR/ALK mutations

sensitive to available targeted 

inhibitor therapy

• CNS metastases permitted

if adequately treated ≥2 weeks

prior to randomization

Stratification factor at randomiz

ation:

• Histology 

(squamous vs non-squamous) 

Randomize 1:1:1

Disease 

progression 

or 

unacceptable 

toxicity

PD-L1+

(≥1%)

PD-L1‒

(<1%)

Tumor scans Q6W 

until week 48 then 

Q12W

Nivolumab monotherapy

240 mg Q2W

Nivolumab 3 mg/kg Q2W 

+ Ipilimumab 1 mg/kg Q6W

Chemotherapy

Nivolumab 360 mg Q3W 
+ Chemotherapy

Nivolumab 3 mg/kg Q2W 

+ Ipilimumab 1 mg/kg Q6W

Chemotherapy

Nivolumab+Ipilimumab: phase III, 1L NSCLC

CheckMate 227

*Primary endpoints: PFS, OS

Study design



Nivolumab+Ipilimumab: phase III, 1L NSCLC

CheckMate 227



Durvalumab+Tremelimumab: phase III, 1L NSCLC

MYSTIC



Durvalumab+Tremelimumab: phase III, 1L NSCLC

MYSTIC



Stratification factors:

1. PD-L1 expression level*

2. Histology (squamous/ non-squamous)

3. Smoking history

Day −28

Primary endpoint

OS

Screening assessments

including PD-L1 expression 

level*

SoC 

(platinum-based doublet 

chemotherapy)

n=400

Randomisation 1:1

Durvalumab 

(20 mg/kg q4w) 

+ 

tremelimumab

(1 mg/kg q4w for 4 cycles)

n=400

Retreatment: 

Patients achieving disease 

control† may restart 

combination treatment upon 

evidence of PD during dosing 

with durvalumab alone or 

during follow-up 

OS primary endpoint 

follow-up

EGFR and ALK

wild-type advanced/

metastatic(Stage IV) 

NSCLC

PD-L1 high

or

PD-L1 low/ 

negative

Day −1 Day 0 12 months

Durvalumab+Tremelimumab: phase III, 1L NSCLC

NEPTUNE
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p<0.0001
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p=0.07
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BMC Med 2017;15:55.

Upcoming randomized trials of 1st line NSCLC

http://media.springernature.com/full/springer-static/image/art:10.1186/s12916-017-0819-3/MediaObjects/12916_2017_819_Fig1_HTML.gif
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Stage III treatment

CCRT+consolidation vs. CCRT



Standard of care: locally advanced & unresectable NSCLC

CCRT+consolidation vs. CCRT

Ahn JS, et al. J Clin Oncol 2015;33:2660-6.

Progress free survival Overall survival

8.05 mo 9.10 mo 20.63 mo 21.78 mo



Standard of care: locally advanced & unresectable NSCLC

CCRT+consolidation vs. CCRT

Tsujino K, et al. Int J Thorac Oncol 2013;8:1181–9.

OS

19.9 vs. 17.9 mo



Standard of care: locally advanced & unresectable NSCLC

CCRT+consolidation vs. CCRT

OS

PFS

Wang S, et al. Int J Clin Oncol 2017;22:229–36.



Antonia SJ. et al. N Engl J Med 2017;377:1919-29.

Durvalumab: phase III, stage III unresectable NSCLC 

PACIFIC 



Antonia SJ. et al. N Engl J Med 2017;377:1919-29.

16.8 mo5.6 mo

HR 0.52 (95% CI, 0.42-0.65); p<0.0001

Durvalumab: phase III, stage III unresectable NSCLC 

PACIFIC 

PFS (primary endpoint)

55.9%

35.3% 44.2%

27.0%



Antonia SJ. et al. N Engl J Med 2017;377:1919-29.

PFS: subgroup analysis

Durvalumab: phase III, stage III unresectable NSCLC 

PACIFIC 



Antonia SJ. et al. N Engl J Med 2017;377:1919-29.

Adverse events

Durvalumab: phase III, stage III unresectable NSCLC 

PACIFIC 













Current and investigative treatment options for advanced NSCLC

Nature 2018;553:446-454. 
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Summary 

• Immune checkpoint inhibitors, esp. anti-PD-1/PD-L1

: have become the standard of care 

in advanced NSCLC

• ≥ 2L Tx, nivolumab, pembrolizumab, atezolizumab

: safer & more effective than docetaxel

• 1L Tx monotherapy, pembrolizumab

: should be considered, with PD-L1≥ 50%



Summary 

• 1L Tx combination

I-O + CTx

: pembrolizumab+pem-cis/carbo

will be a standard of care in non-SQ NSCLC

: atezolizumab+bev+pacl/carbo in non-SQ NSCLC

I-O + I-O

: nivolumab+ipilimumab

• Unresectable stage III, after CCRT 

: durvalumab may be an effective consolidation Tx


