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MMR-Deficiency and Immune   
Microenvironment

 Mismatch repair deficiency (MMR-D) referred to a deficiency in  
proteins responsible for DNA repair such as MSH2, MSH6, MLH1, PMS2

 MMR  deficiency  leads to MSI-High  phenotype

 MMR  deficient /MSI-H  cancers usually Harbor at thousands of    
mutations: 
 leading to high mutational burden also known as hypermutated phenotype

DNA Mutations generate Protein Neoantigens  that are recognized by T-
Cells



Tumor Location   with likelihood 
MSI-High 

 Small bowel tumors   25% 

 Endometrial cancers   16%

 Colorectal cancers  all stages 14% 

 Gastric cancers 6% 

 Cholangiocarcinoma 3-8%

Stadler  et al   ASCO 2018  MSK-IMPACT an NGS platform



Rationale of Immunotherapy in MMR-D Cancers

MSI-H Malignancies regardless of 
the tumor histology is associated 
with high mutational burden : 
hyper mutated phenotype

 High mutational burden  leads to    
High Neoantigen expression

 High Neoantigen expression by 
itself autologous immune 
recognition of cancer cell

 Therefore PD-1 inhibition on 
tumor Neoantigen specific T-cells  
can activate anti tumor immune 
response





Biomarkers  Identification 
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Mechanism of Action of Immunotherapy 

PD-1 expression on tumor-infiltrating lymphocytes is associated with decreased cytokine production 
and effector function11

Binds PD-1 receptors on T cells and disrupts negative signaling triggered by PD-L1/PD-L2 
to restore T-cell antitumor function12–14



Le et al  NEJM 2015:
◦ Phase II Trial for patients with MMR-D utilizing Pembrolizumab.
◦ 41 Patients  with Metastatic Carcinoma with and Without MMR deficiency  with 

Pembrolizumab  between 2013-15
◦ Primary End Point: Immune Related ORR and PFS
◦ Pembrolizumab was administered intravenously at a dose of 10 mg per kilogram of 

body weight every 14 days
◦ The immune-related OR, PFS rate were :

◦ 40% (4 of 10 patients) and 78% (7 of 9 patients),  for MMR- deficient CRC 

◦ 0% (0 of 18 patients) and 11% (2 of 18 patients) for MMR-Proficient CRC . 

◦ The median PFS and overall survival:
◦ Not reached in the cohort with MMR-Deficient CRC  

◦ 2.2 and 5.0 months for MMR-Proficient (MSS) CRC



PD-1 Blockade in  Cancer  with MMR- Deficiency  
( NEJM 2015)



PD-1 Blockade in Cancer  with MMR- Deficiency  







Nivolumab & Ipi MMR-D  CRC       
(GI-ASCO 2018)



Checkmate 142    
PFS and OS



The changing landscape of Management of CRC continues to evolve

Stratification of Response based on biomarkers and Identification of 
Mechanism Resistance  is needed

Great Need to move Immunotherapy to First Line therapy in MMR-d 
Metastatic CRC





KEYNOTE  177 
(ASCO 2020) 



KEYNOTE 177 
(ASCO 2020)

Progression-Free Survival

Presented By Kai-Keen Shiu at 2021 Gastrointestinal Cancers Symposium



KEYNOTE 177 
(ASCO 2020)
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Keynote 177
(ASC0 2020)

Presented By Kai-Keen Shiu at 2021 Gastrointestinal Cancers Symposium



Progression-Free Survival  
WITH CROSS OVER 

Presented By Kai-Keen Shiu at 2021 Gastrointestinal Cancers Symposium





Gastroesophageal & Gastric  Cancers









CHECKMATE 577   
(ESMO 2020)
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ATTRACTION 4 TRIAL    
(ESMO 2020)  
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KEYNOTE  590    ESMO 2020



Resistance Mechanism of Immunotherapy 



Mechanism of Resistance of  Immunotherapy 

SH LIESKOVan GI ASCO19





Treatment Decision-Making 

RecuRRence Risk
Absolute tReAtment 

benefit

toxicity

cost



The COMMIT Trial Stage IV CRC MMRd



The COMMIT Trial  Stage IV CRC MMRd



The ATOMIC Trial stage III CRC MMRd



The ATOMIC Trial stage III CRC MMRd



Future of Immunotherapy in CRC     
MMR-Deficient



In CONLCUSION
Immunotherapy is new standard Now for Metastatic CRC MMRd

 The Treatment Paradigm of Gastric /GE junction carcinoma is an evolving process 

 The addition of Nivolumab in the adjuvant after Preopertaive Chemo- radiotherapy 
followed by Surgery of Esophageal/ GE carcinoma led to a significant improvement in DFS 
 ( 22 months Vs 11 months ) with P= 0.003 ( Checkmate 577)
Awaiting for FDA Approval 

 Nivo + Chemotherapy  will represent a new standard of care for  metastatic  Gastric 
adenocarcinoma / Esophageal/ GE  
 In the Asian Population improvement of PFS  11.45 Vs ( Attraction4)

 Pembro + Chemotherapy should also be new standard for metastatic Esophageal  
Carcinoma Including GE junction adeno

◦


