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Outline
 Proof of concept trials of ICI tumor-agnostic efficacy in dMMR/MSI solid tumors

 Pivotal studies of ICI in dMMR/MSI metastatic CRC

 Dual versus single immune checkpoint blockade
 Efficacy
 Safety
 QoL
 Predictive markers?

 Clinical guidelines



Defficient MMR leads to highly mutated and immunogenic tumors
 dMMR/MSI in CRC: 15% of all cases, 4-7% of mCRC
 Tumors accumulate thousands of predominantly frameshift mutations that are highly immunogenic

DNA Mismatch Repair



KEYNOTE-16 - Proof of Concept Clinical
Trial
PD-1 Blockade in MSI vs MSS tumors

Le D, et al. NEJM 2015, Science 2017

MSI non-CRCMSS CRCMSI CRC

102528 (54% Lynch)N

57%0%57%ORR

71%16%89%DCR
ORR: 53% 
(21% CR)

45% CRC

N=86 patients

FDA granted tumor 
agnostic approval

(May 2017)



GARNET trial: Dostarlimab basket trial in dMMR solid tumors

Andre T et al, JAMA Network Open 2023

dMMR CRC Cohort
N=115

ORR 43.5% (12% CR)
mPFS 8.4m, mOS NR

PFS at 36m: 39.7%

FDA granted tumor 
agnostic approval

Aug 2021



Progression-Free Survival

Andre T, NEJM 2020 & Lancet 2021 & Ann Oncol 2025; Diaz L, Lancet 2022

KEYNOTE-177: 1L Pembrolizumab vs CT +/- MAb (INV choice) in MSI mCRC

Overall Survival

HR-QoL

 Long-term improvement in PFS (34% vs 8% progression-free at 5y)

 Strong trend towards improved OS (▲10%) despite >60% crossover

 Lower toxicity (22% vs 67% G3-5 AEs) and improved QoL

GHS/QOL

FATIGUE



How can we overcome resistance?

Addition of:
 Anti-CTLA4
 CT +/- MAbs
 Targeted Ther
 Other ICI

Reasons for early PD (29% Pembro vs 12% CT):
 Mis-diagnosis (or missinterpretation of IHC)
 Pseudo-PD
 True primary resistance



CheckMate 8HW

Study design: CheckMate 8HW

• CheckMate 8HW is a randomized, multicenter, open-label phase 3 triala

aClinicalTrials.gov. NCT04008030. bPatients with ≥ 2 prior lines are randomized only to the NIVO or NIVO + IPI arms. cPatients can continue NIVO treatment upon early IPI discontinuation. dPatients
receiving investigator’s choice of chemo are eligible to receive NIVO + IPI upon progression (crossover treatment). eConfirmed using either immunohistochemistry and/or polymerase chain reaction-
based tests. fEvaluated using RECIST v1.1. gTime between randomization and data cutoff across all 3 treatment arms. hMedian follow-up was 55.1 (range 24.7-68.5) months in all lines.

Stratification factors:
• Prior lines of treatment 

(0 vs 1 vs ≥ 2)
• Primary tumor location 

(right vs left)

R
2:2:1

Key eligibility criteria:
• Histologically confirmed 

unresectable or metastatic CRC
• MSI-H/dMMR status by local 

testing
• Immunotherapy-naïve
• ECOG PS 0 or 1

NIVO 240 mg + IPI 1 mg/kg Q3W for 4 doses,c

followed by NIVO 480 mg Q4Wb

NIVO 240 mg Q2W for 6 doses, 
followed by NIVO 480 mg Q4Wb

Investigator’s choice of chemod

(mFOLFOX6 and FOLFIRI ± bevacizumab 
or cetuximab)

Dual primary endpoints in patients with centrally 
confirmed MSI-H/dMMR statuse:

• PFS by BICRf (NIVO + IPI vs chemo in 1L)

• PFS by BICRf (NIVO + IPI vs NIVO across all lines)

Secondary endpoints in patients with centrally 
confirmed MSI-H/dMMR statuse: 

• PFS by BICRf (NIVO + IPI vs NIVO in 1L)

• ORR by BICRf (NIVO + IPI vs NIVO in 1L)

• OS (NIVO + IPI vs NIVO across all lines)

• ORR by BICRf (NIVO + IPI vs NIVO across all lines)

Other key endpoints in 1L treated patients

• Safety
Treatment until disease progression, 

unacceptable toxicity, withdrawal of consent 
(all arms), or a maximum treatment duration 

of 2 years (NIVO and NIVO + IPI arms only) 

n = 353

n = 354

n = 132



Baseline characteristics

Lenz H-J, ASCO 2025



Andre T, ASCO GI 2024, NEJM 2024

Primary Endpoint: NIVO + IPI vs Chemotherapy in the 1L setting
PFS by BICR in centrally confirmed dMMR/MSI mCRC



CheckMate 8HW: first results of 1L NIVO + IPI vs chemo

HRs not computed for subgroups with less than 10 patients per treatment arm. aPer BICR.

Progression-free survival subgroup analysis

Unstratified HR (95% CI) Unstratified HR

Median PFS,a months

Subgroup
Category (1L centrally-
confirmed MSI-H/dMMR) ChemoNIVO + 

IPI

0.215.9NROverall (N = 255)

0.195.7NR< 65 (n = 138)Age, years

0.245.9NR≥ 65 (n = 117)

0.195.9NRMale (n = 117)Sex

0.226.2NRFemale (n = 138)

0.275.7NRUS/Canada/Europe (n = 167)Region

0.037.4NRAsia (n = 28)

0.166.2NRRest of world (n = 60)

0.229.0NR0 (n = 142)ECOG PS

0.204.2NR≥ 1 (n = 113)

0.224.4NRLeft (n = 70)Tumor sidedness

0.217.1NRRight (n = 185)

0.115.9NRYes (n = 87)Liver metastasesa

0.285.4NRNo (n = 166)

0.404.913.2Yes (n = 53)Lung metastasesa

0.166.2NRNo (n = 200)

0.194.4NRYes (n = 115)Peritoneal metastasesa

0.237.4NRNo (n = 138)

0.113.4NR≥ 1% (n = 55)Tumor cell PD-L1 expression

0.226.5NR< 1% (n = 191)

0.085.434.3BRAF/KRAS/NRAS all wild type (n = 58)BRAF/KRAS/NRAS mutation 
status 0.379.2NRBRAF mutant (n = 72)

0.245.7NRKRAS or NRAS mutant (n = 45)
0.174.9NRUnknown (n = 74)

0.287.4NRYes (n = 31)Lynch syndrome

0.256.2 NRNo (n = 152)

0.217.1NRYes (n = 222)Prior surgery

0.193.0NRNo (n = 33)

NIVO + IPI Chemo

0,02 0,03 0,06 0,13 0,25 0,50 1,00 2,00
12



Primary Endpoint: NIVO + IPI vs Nivolumab across all lines
PFS by BICR in centrally confirmed dMMR/MSI mCRC

Andre T, ASCO GI 2025, Lancet 2025

NR vs 39.3m
HR 0.62, P=0.0003

54.1 vs 18.4m
HR 0.62, P=0.0003

At data cutoff (Aug 2024), median follow-up was 47 months



CheckMate 8HW

• In patients with centrally confirmed MSI-H/dMMR mCRC, NIVO + IPI continued to demonstrated clinically meaningful 
improvements in PFS vs NIVO across all lines (HR 0.62, [95% CI 0.48-0.80]) 
— These data are consistent with those observed in the all randomized population by local testing (HR 0.63, [95% CI 0.51-0.78]) 

Median follow-up: 55.1 months
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76%

62%

NIVO
(n = 286)

NIVO + IPI 
(n = 296)

Centrally confirmed
MSI-H/dMMR

44.3
22.1-NE

NR
NE-NE

Median PFSa, mo
95% CI

0.62 (0.48-0.80)HR (95% CI)

Updated PFS (BICR): NIVO + IPI vs NIVO across all lines 
in centrally confirmed dMMR/MSI patients

Lonardi S, ESMO 2025

ORR: 73% vs 61%



CheckMate 8HW

At this interim analysis, only a small alpha was allocated to this endpoint and the threshold was very high (statistical boundary for significance, 0.0007).

• In patients with centrally confirmed MSI-H/dMMR mCRC, descriptive analyses indicated that OS favored NIVO + IPI vs 
NIVO across all lines (HR 0.61, [95% CI 0.45-0.83]) 
— With ~69% of expected events observed (168 of ~243 expected deaths), OS data remain immature
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OS: NIVO + IPI vs NIVO across all lines in centrally confirmed patients

Median follow-up: 55.1 months

Lonardi S, ESMO 2025



Pembrolizumab in dMMR/MSI tumors: 10-Years of Follow-Up

Bever K et al, ASCO 2025

 PD after 2 years was rare (2/88 pts (2.3%))
 4 trAEs occurred after 2 years (one G5 – myocarditis)

CR

PR





Kinetics of main immune-related AEs

Ipilimumab Anti-PD1/PDL1

Anti-PD1/PDL1 + Ipilimumab

Martis F, Nature Rev Clin Oncol 2019



André T et al . Presented at ASCO-GI 2025

NIVO
(n = 351)

NIVO + IPI 
(n = 352)

All treated patients, n (%) Grade 3/4Any gradeGrade 3/4Any grade

TRAEsa

50 (14)249 (71)78 (22)285 (81)Any TRAEs

24 (7)29 (8)55 (16)65 (18)Serious TRAEs

14 (4)21 (6)33 (9)48 (14)TRAEs leading to discontinuationb

1 (< 1)e2 (< 1)dTreatment-related deathsc

TRAEsa reported in ≥ 10% of patients

063 (18)091 (26)Pruritus

2 (< 1)59 (17)3 (< 1)71 (20)Diarrhea

031 (9)2 (< 1)61 (17)Hypothyroidism

2 (< 1)44 (13)2 (< 1)58 (16)Asthenia

1 (< 1)35 (10)1 (< 1)42 (12)Fatigue

016 (5)040 (11)Hyperthyroidism

023 (7)1 (< 1)38 (11)Arthralgia

1 (< 1)29 (8)3 (< 1)34 (10)Rash

3 (< 1)12 (3)8 (2)34 (10)Adrenal insufficiency

aIncludes events reported between first dose and 30 days after last dose of study therapy. bDiscontinuation of any component of the combination regimen was counted as a drug discontinuation event. cTreatment-related 
deaths were reported regardless of timeframe. dIncludes 1 event each of myocarditis and pneumonitis. No new treatment-related deaths were reported since the previous interim analysis. eOne event of pneumonitis.

Safety of NIVO + IPI vs NIVO (all lines)





CM8HW HR-QoL of NIVO-IPI vs NIVO across all lines

Elez E, ESMO GI 2025





Predictive markers?

Is there any subgroup that should be treated with anti-PD1 alone?

 Clinical factors:
 Pts at higher risk of irAEs (past history of autoimmune disorders)
 Elderly, frail, other comorbidities?
 Low tumor burden, no tumor-related symptoms?

 dMMR/MSI subtypes

 Type of MMR deficiency? (Lynch vs sporadic, mutated protein)

 RAS/BRAF mutational profile?

 Immune biomarkers?



Predictive markers - type of MMR defficiency?

Khushman M, ESMO 2025; Andre T, NEJM 2024, Lancet 2025

 3301 dMMR/MSI CRC tumors were profiled by IHC and NGS
 Real world OS was extracted from insurance claims and calculated from first treatment with ICIs
 OS with Ipi/Nivo > Pembro in MLH1/PMS2 co-loss due to hypermethylation (sporadic MSI) and PMS2 loss only

CM 8HW – PFS Nivolumab-Ipilimumab vs NivolumabCM 8HW – PFS Nivolumab-Ipilimumab vs Chemotherapy



Predictive markers – RAS/BRAF mutation profile?

 448 stage I-IV MSI/dMMR CRC profiled by NGS (Salem M, CCR 2025)

 RASmut vs BRAFmut/RAS-BRAFwt: 

 lower NTB (Neoantigen Tumor Burden) and PD-L1 expression

 lower overall inflammation and fewer infiltrating CD8+ T-cells in TiME (Tumor Immune Microenvirenoment)

Salem M, CCR 2025; Andre T, NEJM 2020, NEJM 2024, Lancet 2025

CM 8HW – PFS Nivo-Ipi vs Chemotherapy CM 8HW – PFS Nivo-Ipi vs NivolumabKN-177 – PFS Pembro vs Chemotherapy



CM-142 Exploratory Immune Biomarkers

Lei M, Nature Comm 2025

Higher expression of inflammation-
related GES associated with

improved response to NIVOLUMAB

Higher TMB, TIB and degree of MSI 
associated with improved response to

NIVOLUMAB + IPILIMUMAB



Other strategies to overcome primary resistance

27

aOxaliplatin 85 mg/m2 IV + leucovorin 400 mg/m2 IV + bevacizumab 5 mg/kg IV + 5-FU 400 mg/m2 IV bolus on day 1 followed by 5-FU 2400 mg/m2 IV over 46 hours. 1L, first line; 5-FU, fluorouracil; ATEZO, atezolizumab; BICR, blinded independent 
central review; BRAF, B-Raf proto-oncogene; chemo, chemotherapy; dMMR, deficient mismatch repair; ICI, immune checkpoint inhibitor; mCRC, metastatic colorectal cancer; MSI-H, microsatellite instability-high; ORR, objective response rate; 
PEMBRO, pembrolizumab; PFS, progression-free survival; PS, performance status; R, randomization. 1. Overman MJ, et al. Poster presentation at the American Society for Clinical Oncology (ASCO) Annual Meeting; June 4–8, 2021; Virtual. Abstract 
TPS3618. 2. Kopetz S, et al. Poster presentation at the American Society of Clinical Oncology Gastrointestinal Cancers Symposium (ASCO GI); January 19–21, 2023; San Francisco, CA. Abstract TPS3634. 3. Andre T, et al. Presentation at the American 
Society of Clinical Oncology Gastrointestinal Cancers Symposium (ASCO GI); January 20–22, 2022; San Francisco, CA. Abstract TPS3639.

Strategy: add chemo/bevacizumab
COMMIT (NCT02997228): 1L, phase 3 trial (N = 231)1

Primary endpoint: PFS (ITT population)

FOLFOX/bevacizumaba + 
ATEZO 840 mg IV

• Untreated MSI-H/dMMR mCRC
• ECOG PS 0–2
• Measurable disease per RECIST v1.1

ATEZOLIZUMAB 840 mg IV 

R
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Strategy: add encorafenib-cetuximab (BRAF mutated)
SEAMARK (NCT05217446): 1L, phase 2 trial (N = 104)2

Primary endpoint: PFS per investigator 
(RECIST v1.1)

PEMBROLIZUMAB

• Previously untreated stage IV mCRC
• Locally confirmed MSI-H/dMMR
• Locally confirmed BRAF V600E mutation 

in tumor tissue or blood
• Measurable disease per RECIST v1.1
• ECOG PS ≤ 1
• Adequate organ function

Encorafenib + cetuximab + 
PEMBROLIZUMAB
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Conclusions
 Pembrolizumab vs CT improves ORR, PFS and QoL, and has a more favorable toxicity 

profile and a strong trend towards improved OS despite > 60% crossover as 1L tx of 
metastatic dMMR/MSI CRC

 Nivolumab and Ipilimumab vs CT improves ORR, PFS and QoL, and has a more 
favorable toxicity profile as 1L tx of metastatic dMMR/MSI CRC. OS data are immature.

 Nivolumab and Ipilimumab vs Nivolumab improves ORR and PFS with a strong trend 
towards improved OS as 1L or any line of treatment for metastatic dMMR/MSI CRC

 Nivo-Ipi vs Nivo is associated with higher rates of irAEs, G3-4 TRAEs (24% vs 17%) and 
treatment interruption due to TRAEs (12% vs 4%)

 Dual PD1-CTLA4 vs single PD1 blockade offers clinically meaningful improvements in 
efficacy with somewhat increased toxicity with no detrimental effect on QoL

 Optimal candidates for single PD1 blockade ? (higher risk of irAEs, Lynch Sd??)

 Larger follow-up and validated predictive markers needed for more solid conclusions



Open issues & Future perspectives
 Dual PD1/CTLA4 blockade: 

 Optimal dose and schedule

 Optimal duration of therapy

 Despite success, 35% PD at 5 years – still some room for improvement?

 Can we reduce toxicity ?

 Long-term follow-up

 Role of rechallenge and treatment options at PD

 As we move to earlier lines of therapy, how will we manage metastatic disease?

 How can we overcome primary and secondary resistance
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