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History of Cancer Immunotherapy
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Cancer Immunity Cycle

Immunity 2013



Three phase of cancer immuno-editing



T cell activation and immune checkpoint



Immune Checkpoint Inhibitors 

Target Antibody Molecule Company 

PD-1

Nivolumab Fully human IgG4 ONO/ Bristol-Myers Squibb

Pembrolizumab Humanized IgG4 MSD

PD-L1

Durvalumab Engineered human IgG1 Astrazeneca

Atezolizumab Engineered human IgG1 Genentech

Avelumab Fully human IgG1 Merk/Pfizer

CTLA-4

Iplimumab fully human IgG1κ BMS

Tremelimumab Fully human IgG2 Astrazeneca





Case 1
• M/68

• RULobectomy sq. cell ca. pT2aN1 18.12/10. SP263/22C3 (60%/50%) 
→ adj. taxol-carboplatin 19.1/22-3/20



Case 1

• Recur 19. 4/30



Case 1. 다음단계치료는?

1) 경과관찰

2) Platinum based doublet treatment

3) Single cytotoxic chemotherapy (docetaxel, gemcitabine etc.)

4) Single IO (pembrolizumab, nivolumab, atezolizumab)

5) IO + Cytotoxic chemotherapy

M/68, PS 2
RULobectomy sq. cell ca. SP263/22C3 (60%/50%) 
Adj. taxol-carbo 19.1/22-3/20
Recur 19.4/30



Phase III study ( CheckMate 017) Phase III study( CheckMate 057)

Nivolumab 

NEJM 2015 JUL NEJM 2015 OCT



PD-L1 Tumour Proportion Score ≥50% Stratum Total Population
Lancet 2016

Pembrolizumab



건강보험심사평가원급여기준(2차이상)

급여인정기간
- 1년까지(단, 질병진행시중단) 급여인정하되, 1년내에최적의투여기간에대한임상결과미발표시자동연장하여최대 2년까지인정.

2019년 7월



PD-L1 Expression in Non–Small-Cell Lung Cancers

anti–PD-L1 antibody clone 22C3 

less than 1% 1 to 49% at least 50%

Immunotherapy IHC assay FDA Dx. status

Nivolumab
28-8(Dako), 
SP263(Ventana)

Complementary

Pembrolizumab
22C3(Dako), 
SP263(Ventana)

Companion

Atezolizumab SP142(Ventana) Complenentary

Durvalumab SP263(Ventana) Unknown



Case 1. 다음단계치료는?

1) 경과관찰

2) Platinum based doublet treatment

3) Single cytotoxic chemotherapy (docetaxel, gemcitabine etc.)

4) Single IO (pembrolizumab, nivolumab, atezolizumab)

5) IO + Cytotoxic chemotherapy

M/68, PS 2
RULobectomy sq. cell ca. SP263/22C3 (60%/50%) 
Adj. taxol-carbo 19.1/22-3/20
Recur 19.4/30



Case 2

• M/75 PS 1~2

• Adenocarcinoma RUL T3N3M1a , pleura



Case 2.

치료방침을결정하기위해확인해야할검사는?

→ EGFR/ALK/ROS 1 : all negative

→ PD L1 IHC : SP263 (>90%), SP142 (tumor cell 20%/immune cell 3%)

m/75, PS 1~2
Adenocarcinoma. RUL T3N3M1a , pleura



Case 2. 적절한치료는?

1) 경과관찰

2) Pemetrexed + cisplatin 

3) Single cytotoxic chemotherapy (gemcitabine, vinorelbine etc.)

4) IO (Pembrolizumab)

5) IO + Cytotoxic chemotherapy

m/75, PS 1~2
Adenocarcinoma. RUL T3N3M1a , pleura
SP263(>90%), SP142(tu 20%/immune 3%)



Case 2

Pembrolizumab 



Case 3

• M/59

• sq. cell ca. LLL T3N2M1a, pleura



Case 3

치료방침을결정하기위해확인해야할검사는?

→ PD L1 IHC

→ SP263/22C3 (0/1%)

m/59, PS 1
Squamous. T3N2M1a , pleura. 



Case 3. 적절한치료는?

1) 경과관찰

2) Platinum based doublet treatment

3) IO (Pembrolizumab)

4) IO + IO (durvalumab + tremelimumab)

5) IO + Cytotoxic chemotherapy

m/59, PS 1
Squamous. T3N2M1a , pleura. 22C3 1%



Case 3

Pembrolizumab + taxol + carboplatin 

m/59, PS 1
Squamous. T3N2M1a , pleura. 22C3 1%



JCO 2019 Jul KEYNOTE-024

Median OS 30M

14.2M

Pembrolizumab (TPS ≥ 50%) 

8.7M

Median PFS 10.3M

6M



NEJM 2018 Nov KEYNOTE-407

Median OS 15.9M

Median PFS 6.4M

4.8M

13.2M

Pembro + taxol + carboplatin 



NEJM 2018 May KEYNOTE-189

Pembro + pemetrexed + platinum 

Median PFS 8.8M

4.9M



NEJM 2018 Jun IMPOWER-150

Atezo + taxol + carbo + bevacizumab

Median PFS 8.3M
6.8M

Median OS 19.2M
14.7M





Case 4.
• F/74

• adenoca. RML/RUL T2bN3M0,  EGFR/ALK (-/-)

• SP263/142 (100/10%)



Case 4.

CCRT(Taxol-Carbo) 18.7/13~9/19, 60Gy → PR



Case 4.  적절한치료는?

1) 경과관찰

2) 동일약제로 consolidation chemotherapy

3) IO (Durvalumab or pembrolizumab or atezolizumab)

4) IO + IO (durvalumab + tremelimumab)

5) Surgery 

F/74
adenoca. T2bN3M0, SP263/142 (100/10%)
CCRT (taxol-carbo)

Durvalumab



Case 4.
CCRT(Taxol-Carbo) 18.7/13~9/19, 60Gy → Durvalumab EAP (18. 10/24 ~  )

8 M 



NEJM 2018 Dec PACIFIC

Median PFS 16.8M

5.6M

Median OS NR

28.7M



Case 5. Neoadjuvant tx. with IO
• m/73

• adenoca. LUL, T3N0M0, SP263 >95%

nivolumab-ipilimumab



Case 5. (LULobectomy, pCR) Pathology

X 100X 100 X 100

X 12.5



Case 6. 
• m/73

• adenoca. LUL, T1bN2M0, SP263 70%

nivolumab-pem-carbo



Case 6. (RULobectomy, pCR) 

• m/73

• adenoca. LUL, T1bN2M0, SP263 70%

nivolumab-pem-carbo



Results IO-IO or IO-chemo 

25.0%

50.0%

12.5% 12.5%

37.5%

CR PR SD PD pCR

Response Rate



2019 ESMO



2019 ESMO
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