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When is Immunotherapy the Right 
Treatment for Lung Cancer?

“Today, nearly half of all patients presenting 
with lung cancer can be initially treated
with targeted agents or immunotherapy 
rather than chemotherapy.”

“dramatic transformation”

Bruce Johnson, MD

“The estimated three-year survival rates are 17 percent 
and the curve remains relatively flat out toward five years,”



Cell 2015 161(2) P205-214





Male - 72 years old

• 2017.5 Hemoptysis

• Squamous cell carcinoma GP#4



Male - 72 years old after GP #4

2017.5.15 2015.7.22



Male - 72 years old – PD

2015.7.22 2017.10.20



Male - 72 years old

- PD-L1 :  Positive ( + )  ( ≥ 1% )

* Approximate Number of Viable Tumor Cells:  ≥ 100

* Negative Control Reagent Acceptance:  Yes

* Tissue Specimen Scoring of Tumor Cells

- PD-L1 Expression:  Strong Positive ( ≥ 50% )

- TPS (Tumor proportion score): 100 %

- Predominant staining intensity:  3+ ( Strong staining )



Pemblizumab #23 Stable disease 

2017.09.15 2017.10.20



Immune phenotypes

https://www.roche.com/research_and_development/what_we_are_working_on/oncology/cancer-
immunotherapy/beyond-the-immunity-cycle.htm



Immune phenotypes

https://www.roche.com/research_and_development/what_we_are_working_on/oncology/cancer-
immunotherapy/beyond-the-immunity-cycle.htm



Cancer microenvironment 



The cancer immunity cycle – Seven Step

https://www.roche.com/research_and_development/what_we_are_working_on/oncology/cancer-
immunotherapy/beyond-the-immunity-cycle.htm



The cancer immunity cycle

https://www.roche.com/research_and_development/what_we_are_working_on/oncology/cancer-
immunotherapy/beyond-the-immunity-cycle.htm



The cancer immunity cycle



The cancer immunity cycle

https://www.roche.com/research_and_development/what_we_are_working_on/oncology/cancer-
immunotherapy/beyond-the-immunity-cycle.htm



Role of White bloods



The cancer immunity cycle – T cell killing



The cancer immunity cycle – T cell killing



The cancer immunity cycle – T cell killing

https://www.roche.com/research_and_development/what_we_are_working_on/oncology/cancer-
immunotherapy/beyond-the-immunity-cycle.htm



Avoiding immune destruction
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Evade the Immune Response

• Designed to suppress the immune system 

• Healthy organs are not damaged

• Cancer cells can take over these checkpoints 



Mechanism of action of immunotherapy

Check point inhibitors

Cell therapy

Vaccines

Bi-specific Ab



Not everyone benefits from immunotherapy



Not everyone benefits from immunotherapy



Tumor Mutational Burden in Various Tumor Types

Alexandrov. Nature. 2013;500:415. Slide credit: clinicaloptions.com
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Presented By Solange Peters at 2018 ASCO Annual Meeting





Histology of squamous dyspmasia in SqCC



Adenocarcinoma precursor lesions





What about targeted therapy?

Tsao AS, et al. J Thorac Oncol. 2016; 11(5): 613-38.







Checkpoint inhibitors in NSCLC<br />Key milestones

Presented By Solange Peters at 2018 ASCO Annual Meeting



PD-L1 and evidence-based thresholds to use

Presented By Solange Peters at 2018 ASCO Annual Meeting



Who can receive Immune Check Point Inhibitor?



2nd line PD-L1 10%

2nd line PD-L1 50%

2nd line TC2/3 or IC2/3



2nd line 

1st line PD-L1 1% or with 
Pemetrexed + Platinum

2nd line or
1st line with 
Avastin + Paclitaxel + Platinum 

*Unresectable Stage III 



What are the side effects of immunotherapy?

1. Reck M et al. N Engl J Med. 2016;375(14):1–11.
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occurred with KEYTRUDA

• Most were Grade 1 or 2

• No Grade 5 events



What are the side effects of immunotherapy?

1. Reck M et al. N Engl J Med. 2016;375(14):1–11.

9.7

43.3

5.2

44

10.4

28.7

9.1

26

14.3
13.3

0.6

22.7

2.6

20

10.4

5.3

0
2 1.9

19.3

1.3
3.3

0
2.7

3.9
1.3

0

13.3

0.6 0.7 0 0
0

5

10

15

20

25

30

35

40

45

50

In
c
id

e
n

c
e

 (
%

)

Grade 

1–2

Grade

≥3
KEYTRUDA

Chemotherapy



Male - 72 years old

• 2013.10.02 RULobectomy Squamous cell carcinoma T2N1M0 PD-L1 30%

• 2015.8.19  Stump site recurrence



Male - 72 years old 2 years later

2017.11.23



다음 치료는?

2018.02.142017.11.23



Pemblizumab Treatment 

2018.04.142018.2.14



Pemblizumab Treatment 

2018.04.14



2017.7.12



2017.7.12 2018.10.7





Cyfra 21-1
Non smoker

TTF-1

EGFR mutation

ALK FISH



Presented By Solange Peters at 2018 ASCO Annual Meeting

Biomarker



PD-L1: Interobserver Variability

Paxton. CAP Today. https://captodayonline.com/making-best-pd-l1-ihc-testing/ Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/


Who benefits most from Immunotherapy?

But only about 30% of patients with advanced NSCLC have 
very high levels of PD-L1 expression



TMB

PD-L1 IHC



Tumor Mutational Burden

▪ Coverage: up to 405 genes (315 
genes ≈ 1.1 Mb coding genome)

‒ Sample minimum: 20% tumor cells

‒ Sample minimum: 50 ng DNA

Chalmers. Genome Med. 2017;9:34. Slide credit: clinicaloptions.com

Large Targeted Panels (Without “Paired Normal”)

1000

100

10

1.0

0.1

M
u

ta
ti

o
n

s/
M

b
 T

ar
ge

te
d

 T
e

st

0.1 1.0 10 100 1000
Mutations/Mb Whole exome

R2 = 0.74

y = x

http://www.clinicaloptions.com/


TMB by Whole Exome Sequencing (WES) is <br />predictive of immunotherapy activity across diseases

Presented By Solange Peters at 2018 ASCO Annual Meeting



TMB is not correlated to PD-L1 expression<br />Both biomarkers might be additive 

Presented By Solange Peters at 2018 ASCO Annual Meeting



TMB is being developed as a blood-based biomarker

Presented By Solange Peters at 2018 ASCO Annual Meeting





Combination therapy



Combination

Presented By Solange Peters at 2018 ASCO Annual Meeting



Slide 32

Presented By Solange Peters at 2018 ASCO Annual Meeting



Slide 33

Presented By Solange Peters at 2018 ASCO Annual Meeting









What next in immunotherapy?



CAR T cell can direct attach target cell 
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Lung Cancer School 2019

2019년 7월 27일 서울아산병원 연구원지하대강당

폐암검진 질관리 및 전문인력 교육지원

폐암의 항암치료 – 증례중심의 교육




