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MSI (Microsatellite instability) is a molecular marker of defective 
DNA mismatch repair that is detected in approximately 15% of 
sporadic colon cancers in general and 5% of metastatic colon cancers 
[1,2]. The early stages colon cancers with MSI-H (High) have better 
stage-adjusted survival rates compared with MSS tumors. Moreover, 
the data analyses of randomized adjuvant therapy trials have suggested 
that MSI-H tumors do not benefit from treatment with 5-fluorouracil. 
A pooled analysis of these studies, confirmed the prognostic and 
predictive impact of MSI status in colon cancer [3].

Basing on these findings, the MSI status is used in clinical decision-
making for adjuvant chemotherapy [4,5].

The data for the stage IV colon cancers showed that patients who 
have MSI-H tumors (Also called dMMR) are less likely to respond to 
conventional chemotherapy. The anatopathologic analyses showed 
that the tumors MSI-H are highly immunogenic [6]. One of the most 
important characteristic of the immune system is its ability to tell 
between normal cells in the body and those it sees as “foreign” [7].

Once the “foreign" is detected, the immune system uses receptors 
on immune cells that need to be activated (or inactivated) to start an 
immune response. These molecules are called “checkpoints”. PD-1 
is one of the major checkpoint protein on the T cells [7]. The cancer 
cells use often these checkpoints to prevent their attack by the immune 
system. Cancer cells often develop ways to use these checkpoints to 
avoid being attacked by the immune system. Some cancer subtypes 
have high expression of PD-L1 (Ligand of PD-1), which helps them 
evade immune attack [7].

Monoclonal antibodies that target either PD-1(Nivolumab, 
Pembrolizuma) or PD-L1(Atezolizumab, Avelumab…) can block this 
interaction and boost the immune response against cancer cells. These 
drugs have demonstrated an important activity in the treatment of 
several types of cancer, including melanoma of the skin, non-small cell 
lung cancer, kidney cancer, bladder cancer, head and neck cancers, and 
Hodgkin lymphoma [7].

To evaluate how the colorectal metastatic cancer responds 
to nivolumab (Anti PD-1), a phase 2 trial (CheckMate 142) was 
conducted. The results of this study were recently published online 
July 19 in  Lancet Oncology. Researchers in eight countries recruited 
74 adults with histologically confirmed metastatic MSI-H colorectal 
cancers. Patients either were intolerant to at least one past line of 
chemotherapy or had progressive cancer despite treatment. Fifty-four 
percent (n=40) were heavily pretreated and had received three or more 
past lines of chemotherapy [7].

Participants received 3 mg/kg intravenous nivolumab monotherapy 
every 2 weeks until tumor progression, death or unacceptable toxicity. 

The primary endpoint was investigator-assessed objective response 
according to Response Evaluation Criteria in Solid Tumors (RECIST) 
guidelines. Response was evaluated both by local investigators and 
central reviewers [8].

During a median follow-up of 12 months, 31.1% of patients (n = 
23 of 74; 95% confidence interval [CI], 20.8% to 42.9%) reached the 
primary endpoint, all of whom showed partial response. Among the 
responders, eight (8) patients had responses that exceed 12 months.

The median progression-free survival was 14.3 months (95% CI, 
4.30 months to not estimable). Twelve-month overall survival was 73% 
(95% CI, 62% to 82%). Additional analyses showed that the response 
to nivolumab is not correlated to programmed cell death (PD) ligand 1 
expression and biomarkers for colorectal cancer (RAS and RAF status) [8].

Concerning the serious adverse events, forty-one percent of 
patients (n=31) experienced grade 3 adverse events, and 14% (n=10) 
developed grade 4 adverse events. But no toxic death occurred. The 
most common toxicities were increased lipase (6 patients [8%]) and 
amylase (2 patients [3%]). Seven percent of patients discontinued 
nivolumab because of drug-related adverse events [8].

According these findings, Nivolumab has just been  approved  by 
the US Food and Drug Administration (FDA) for this indication. 
As we could expect, the decision algorithm for MSI-H metastatic 
colorectal cancer is rapidly evolving. The National Comprehensive 
Cancer Network (NCCN) panel recommends nivolumab as a category 
2A treatment option for patients with MSI-H colorectal cancer as 
second- or third-line therapy. In the same way, The NCCN practice 
guidelines also recommend universal MSI testing for all patients [9].
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