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Immunotherapy for gastrointestinal cancer

� Squamous esophageal cancer

� Esophageal, junctional and gastric adenocarcinoma

� Hepatocellular Carcinoma

� Colorectal Cancer

� Biliary tract cancer

� Pancreatic Cancer

� Anal cancer



� Squamous cell carcinomas
� Upper and mid-esophagus location
� Smoking and alcohol related in Western countries
� More prevalent in developing countries

� Adenocarcinomas
� Lower third and junctional location
� Related to obesity, smoking, gastric reflux and 

Barret’s esophagus
� Increasing incidence in Western countries (x4.6 US)

ESOPHAGUEAL CANCERS
5 YEAR SURVIVAL IN WESTERN COUNTRIES: 10-12%



Cancer Genome Atlas Research Network. Nature 2014;513:202–209. 
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INTEGRATED GENOMIC CHARACTERIZATION OF 
OESOPHAGEAL CANCERS 

Cancer Genome Atlas Research Network. Nature 2017; 541; 169-175.



INTEGRATED GENOMIC CHARACTERIZATION OF 
ESOPHAGEAL CANCERS 

Cancer Genome Atlas Research Network. Nature 2017; 541; 169-175.

Squamous cell cancers

vs

Adenocarcinomas



Kudo T et al. Lancet Oncol 2017; 18:631-639 



Doi T, et al. J Clin Oncol 2018; 36:61-67 



Doi T, et al. J Clin Oncol 2018; 36:61-67 



Phase 3 KEYNOTE-181 Study (NCT02564263)

Presented By Takashi Kojima at 2019 Gastrointestinal Cancer Symposium



Analysis Populations and Endpoints

Presented By Takashi Kojima at 2019 Gastrointestinal Cancer Symposium



Assessments and Statistical Considerations

Presented By Takashi Kojima at 2019 Gastrointestinal Cancer Symposium



Baseline Characteristics (ITT)

Presented By Takashi Kojima at 2019 Gastrointestinal Cancer Symposium



Overall Survival (PD-L1 CPS ≥10)

Presented By Takashi Kojima at 2019 Gastrointestinal Cancer Symposium



Overall Survival (SCC)
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Overall Survival (SCC)

Presented By Takashi Kojima at 2019 Gastrointestinal Cancer Symposium



Overall Survival (ITT)

Presented By Takashi Kojima at 2019 Gastrointestinal Cancer Symposium



Response Rate and Duration <br />(RECIST v1.1, BICR )

Presented By Takashi Kojima at 2019 Gastrointestinal Cancer Symposium



Summary and Conclusions

Presented By Takashi Kojima at 2019 Gastrointestinal Cancer Symposium



Classification of gastric adenocarcinoma: 
Pathology

� Intestinal versus diffuse subtypes

Lauren P. et al. Acta Pathol Microbiol Scand 1965;64:31–49 



TCGA, Nature 2014
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Molecular subtypes of gastric cancer

EBV, Epstein–Barr virus (red); MSI, microsatellite instability (blue), GS, genomically stable (green); 
CIN, chromosomal instability (light purple)



Immunotherapy in advanced Gastro -esophageal
Adenocarcinomas



Pembrolizumab induces responses in 
chemorefractory gastric cancer:
Efficacy in evaluable patients in KEYNOTE-012 

Central review

N = 36a

Investigator review
N = 39

ORR, % (95% CI) 22.2 (10.1, 39.2) 33.3 (19.1, 50.2)

Best overall response, n (%)

Complete responseb 0 0

Partial responseb 8 (22.2) 13 (33.3)

Stable disease 5 (13.9) 5 (12.8)

Progressive disease 19 (52.8) 21 (53.8)

No assessmentc 1 (2.8) —

Not determinedd 3 (8.3) —

.

Muro K, et al. Lancet Oncol 2016; 17:717-726.



KEYNOTE-059: Phase 2 Study of 
Pembrolizumab for advanced gastric or 
GEJ adenocarcinoma

� Primary end point: ORR per RECIST v1.1 by central review

COHORT 1

� PD-L1+ or PD-L1–

� ≥2 prior treatments 

Pembrolizumab 
200 mg Q3W

Pembrolizumab 200 mg 
+ 

Cisplatin + 5FU, all Q3W

N = 259

COHORT 2

� PD-L1+ or PD-L1–

� No prior  therapy

N = 25

COHORT 3

� PD-L1+ only
� No prior therapy

N = 31

Pembrolizumab 
200 mg Q3W

Modified from Muro K, et al. ASCO GI 2015; Abstract nr.03 



Fuchs CS, et al JAMA Oncol 2018;  4:2180013

Pembrolizumab induces responses in 
chemorefractory gastric cancer:
Efficacy in evaluable patients in KEYNOTE-059
Cohort 1 



Bang YJ, , et al Gastric Cancer 2019; doi.org/10.1007/s10120-018-00909-5

Pembrolizumab induces responses in First line gastri c
Cancer in combination with Chemotherapy
Efficacy in evaluable patients in KEYNOTE-059
Cohort 2.  

ORR 60% (15/25)



Bang YJ, , et al Gastric Cancer 2019; doi.org/10.1007/s10120-018-00909-5

Pembrolizumab induces responses in First line gastri c
Cancer as single agent
Efficacy in evaluable patients in KEYNOTE-059
Cohort 3.  

ORR 25.8% (8/31)



A Phase III Study of Pembrolizumab vs weekly 
Paclitaxel in second line for advanced 
gastroesophageal adenocarcinoma (KEYNOTE-061)

Stratification:
� Geographical region
� PS 0 vs 1

A: Paclitaxel 80 mg/m 2

days 1, 8 and 15 every 4 weeks  

B: Pembrolizumab 200 mg 
every 3 weeks

� Objective I: PFS and OS as co-primary end-points in    
PDL1 Combined Positive Score ≥ 1 patients

� Objectives II:
� Toxicity 
� Response rate
� Duration of response
� Time to progression

R
1:1

Shitara, K. et al. Lancet 2018; 392:123–133.



1. Hironaka S, et al. J Clin Oncol 2013;31:4438–4444. 
2. Wilke H, et al. Lancet Oncol 2014;15:1224–1235. 
3. Shitara, K. et al. Lancet 2018; 392:123–133

Trial author Year
Patients 

(n)
Treatment

HR 
OS

P
value

Gain in median 
survival

Hironaka, et al.1 2013 223
Irinotecan

vs paclitaxel
1.13 0.38

0.9 months
For Irinotecam

Wilke et al.2 2014 665
Paclitaxel+/-

Ramucirumab
0.80 0.017

2.2 months
For 

Ramucirumab

Shitara et al.3

KEYNOTE-061 2018
592
1:1

Pembrolizumab
vs

wk Paclitaxel
0.82 0.084

0.8 months 
for

Pembrolizumab

Pembrolizumab not superior to weekly Paclitaxel 
in second line for advanced gastroesophageal 
adenocarcinoma



1. Shitara, K. et al. Lancet 2018; 392:123–133

Pembrolizumab not superior to weekly Paclitaxel 
in second line for advanced gastroesophageal 
adenocarcinoma in KEYNOTE-061



Checkmate 032 EG Cohort

Presented By Yelena Janjigian at 2017 ASCO Annual Meeting



Best Reduction in Target Lesions

Presented By Yelena Janjigian at 2017 ASCO Annual Meeting



Overall Survival

Presented By Yelena Janjigian at 2017 ASCO Annual Meeting



A Phase III Study of Nivolumab vs BSC in second line 
advanced gastroesophageal adenocarcinoma:
The ATTRACTION-2 Trial

Stratification:
� Geographical region
� PS 0 vs 1
� Nr. Of organs with 

metastases (<2 or 
≥2)

A: Nivolumab 3 mg/kg/ iv 
every 2 weeks 

B: Placebo and 
BEST SUPPORTIVE CARE

� Objective I: OS 
� Objectives II:

� PFS
� Response rate, Duration of response, Disease Control rate
� Time to progression
� Safety

R
2:1

Shitara, K. et al. Lancet 2018; 392:123–133.



1. Ji L, et al. J Clin Oncol 2016:34:1448-1454. 2. Shitara, K. et al. Lancet Oncol 2018; 19:1437–48. 3. Bang YJ, et al. Ann Oncol
2018; 29:2052-60. 4Kang JK, et al. Lancet 2017;390:2461-71.

Trial author Year
Patients 

random (n)
Treatment

HR 
OS

P
value

mOS and
Gain in median 

survival

Li J, et al.1

Apatinib
Third line

2016
273
2:1

Apatinib vs
Placebo

0,70 0,0149
6.5 vs 4.7

1.8 months

Shitara, et al.2

TAGS
Third line

2018
507
2:1

Trifluridine/Tipi
racil vs

BSC
0.69 0.0003

5.7 vs 3.6
2.1 months

Bang, et al.3

JAVELIN 300
Third or further 
lines

2018
371
1:1

Avelumab vs
Investigator 

choice of 
Chemotherapy

1.10 ns
4.6 vs 5.0

-0.4 months

Kang, et al4

ATTRACTION-2
Third or further 
lines

2017
493
2:1

Nivolumab vs
BSC

0.63 0.0001
5.26 vs 4.14
1.12 months

Gastroesophageal Adenocarcinomas: 
Third or further line therapy. Randomized 
trials comparing BSC or active treatment



Overall Survival Nivolumab vs BSC in
ATTRACTION-2 Trial
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P < 0.0001
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Nivolumab

Placebo

At risk:

20

193

82

Patien
ts, n

Event
s, n

Median OS 
[95% CI], 
months

12-Month OS 
Rate [95% CI],

%

Nivolumab 330 225 5.32 [4.63–
6.41]

26.6 [21.1–
32.4]

Placebo 163 141 4.14 [3.42–
4.86]

10.9 [6.2–
17.0]

Kang YK, et al Lancet Oncol 2017; 390:2461-2471



Cancer Genome Atlas Research Network. Nature 2014;513:202–209 
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Kim ST, et al. Nature Med 2018;24:1449–1458. 

Pembrolizumab induces responses mainly 
in MSI or EBV+ gastric cancer 



Kim ST, et al. Nature Med 2018;24:1449–1458. 



Kim ST, et al. Nature Med 2018;24:1449–1458. 



Cristescu R, et al Science 2018; 362:eaar3593 

Pan-tumor genomic biomarkers for PD -1 
checkpoint blockade–based immunotherapy



Sundar R, et al. Ann Oncol 2019; 30:424-430



Sundar R, et al. Ann Oncol 2019; 30:424-430



El-Khoueri AB, et al Lancet 2017; 389:2492-2502



El-Khoueri AB, et al Lancet 2017; 389:2492-2502



Zhu A, et al Lancet Oncol 2018; 19:940-952



Comparison of Toxicity / Efficacy Profiles CPI in HCC .

48

n ORR
%

PFS
months

OS
months

AE leading to 
discont.

Camrelizumab1 217 14 
[9 -19]

2.3
[2.0 – 3.2]

14.4
[13.8 – NR]

3%

Nivolumab2 214 15 
[6 – 28]

4.0
[2.9 – 5.4]

15.0
[9.6 – 20.2]

6%

Pembrolizumab3 104 17 
[11 – 26]

4.9
[3.4 – 7.2]

12.9
[9.7 – 15.5]

5%

1Qin S et al. ESMO 2018
2El-Khoueiry AB et al. Lancet Oncol 2017;389:2492-502
3Zhu A et al. Lancet Oncol 2018.19:940-52



Competitive Landscape for Immunotherapy in HCC

Monotherapy (checkpoint inhibitors – mostly in 2L)

Nivolumab (Ph3)
Anti-PD1

Camrelizumab + Apatinib (Ph2) 
Anti-PD1 + TKI

Pembrolizumab + regorafenib (Ph1b)
Anti-PD1 + TKI

Avelumab + Axitinib (Ph1b)
Anti-PDL1 + TKI

Atezolizumab + Bevacizumab (Ph3)
Anti-PDL1 + anti-VEGF

Pembrolizumab + lenvatinib (Ph1b)
Anti-PD1 + TKI

Tislelizumab (Ph3)
aPD-1

Combinations of checkpoint inhibitors + anti-VEGF

Spartalizumab (Ph1b/2)
Anti-PD1

Durvalumab + tremelimumab (Ph3)
Anti-PDL1 + anti-CTLA4

Combinations of two checkpoint inhibitors

Pembrolizumab (Ph1/2)
Anti-PD1

Durvalumab (Ph1/2)
Anti-PDL1

Avelumab (Ph2) 
aPD-L1

Nivolumab + sorafenib (Ph3)
Anti-PD1 + TKI

Nivolumab + Avastin (Ph1)
Anti-PD1 + anti-VEGF

Nivolumab + lenvatinib (Ph1b) 
Anti-PD1 + TKI

Atezolizumab (Ph1b)
Anti-PDL1

Camrelizumab (Ph2)
aPD-1

Nivolumab + relatlimab (Ph1/2)
Anti-PD1 + anti-LAG3

Nivo + Ipilimumab (Ph2)
aPD-1 + aCTLA-4

Spartalizumab + sorafenib (Ph2)
Anti-PD1 + TKI



CMS subtypes – clinical and molecular correlates

CMS1 - MSI – Immune 14%

CMS2 –
Canonical 37% 

CMS3 –
Metabolic 13%

CMS4–
Mesenchymal 23%

Guinney J, Dienstmann R et al. Nat Med 2015 



Becht E et al, Clin Cancer Res 2016

Immune vs Transcriptomic subtypes of CRC

Supervised immune infiltration analysis



Pembrolizumab (anti-PD1) in mismatch 
repair-deficient/-proficient CRC: phase II

Le DT et al. ASCO 2015, Le DT NEJM 2015



Overman MJ et al. J Clin Oncol 2018; 36:773-779



Overman MJ et al. J Clin Oncol 2018; 36:773-779



Overman MJ et al. J Clin Oncol 2018; 36:773-779
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