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activity, even though the reviewed studies were mostly 
small retrospective cohorts with heterogeneous results. 
The authors concluded that for validation of combination 
immunotherapy, larger prospective multicenter studies are 
needed, especially for MSS/pMMR colorectal cancer [7]. 
The Canadian Cancer Trials Group (CO.26 Study) suggest 
the combination of PD-L1 and CTLA-4 for patients with 
MSS mCRC. In this trial, 119 patients with CRC received 
durvalumab plus tremelimumab, while 61 received best 
supportive care. Patients in the treatment group achieved 
higher rates of stable disease and disease control than 
those in the other group, demonstrating a potential overall 
survival benefit in heavily pretreated patients with MSS 
CRC [8]. A different study, phase II NICHE II trial explored 
the efficacy of nivolumab+ipilimumab in early stage MSS 
CRC, as neoadjuvant therapy. The results were encourag-
ing, demonstrating major pathological response around 
26%. These findings suggest that combination of ICIs in the 
neoadjuvant setting may have an impact on MSS CRC [9]. 
Similarly, the phase II NEST-1 trial examined the safety and 
efficacy of the combination of the anti–CTLA-4 antibody 
botensilimab and the anti–PD-1 antibody balstilimab in 
patients with localized MSS CRC in the neoadjuvant set-
ting. The study demonstrated encouraging pathological 
response rates, suggesting that dual ICIs may represent 
a promising therapeutic strategy for selected patients 
with MSS disease [10]. Encouraging findings have also 
been reported in the metastatic setting. The ongoing 
phase II POCHI trial demonstrated promising preliminary 
activity of pembrolizumab in combination with CAPOX 
(capecitabine plus oxaliplatin) and bevacizumab in patients 

with MSS/pMMR mCRC with high immune infiltrate on 
primary tumor resection specimens. These results suggest 
that careful patient selection together with combination 
treatment may improve the efficacy of immunotherapy 
in MSS CRC [11]. Overall, the above trials indicate that ICIs 
as monotherapy have limited efficacy in MSS CRC. More 
recent studies, evaluating the combination of strategies 
to enhance immunotherapy resistance, have shown en-
couraging results.

Combination Strategies to Enhance 
Immunotherapy Response (Figure 2) 

The limited efficacy of ICIs as monotherapy in MSS CRC 
led the investigation to focus on developing combinations 
of treatments. The main objective was the improvement 
of tumor immunogenicity and the overcoming of immune 
resistance. Combined treatments include chemotherapy, 
anti-angiogenic agents, targeted therapies and locore-
gional treatments.

a. ICIs Combined with Chemotherapy 

Microsatellite-stable mCRC generally respond poorly 
to ICIs monotherapy for several reasons, and combined 
treatment with chemotherapy may improve their efficacy. 
First of all, these tumors have a low mutational burden, 
resulting in fewer neoantigens that can be recognized 
by the immune system. Furthermore, activation of the 
WNT/β-catenin pathway represents a common finding 
in MSS CRC and limits the infiltration of cytotoxic CD8+ T 
cells into the tumor. The tumor microenvironment is often 

Table 1. Clinical studies evaluating immunotherapy in MSS CRC.

Study Phase Setting Treatment Results

 IMblaze 370  III  Locally advanced or mCRC  Atezolizumab +- cobimetinib  
versus regorafenib.

No survival benefit with 
atezolizumab in patients with 
MSS CRC 

KEYNOTE-016  II  mCRC  Pembrolizumab  No clinical benefit in patients with 
MSS CRC 

CO.26  II  mCRC 
 

Durvalumab + Tremelimumab  Improved survival benefit in 
patients with MSS CRC 

REGONIVO  Ib  Locally advanced or mCRC  Regorafenib + Nivolumab  Promising results in patients 
with MSS CRC  

NICHE  II  Neoadjuvant setting- early 
stage MSS CRC 

Nivolumab + Ipilimumab  Major pathological response in 
26% of patients with MSS CRC 

NEST-1  II  Neoadjuvant setting-
resectable CRC 

Botensilimab+ Balstilimab  Promising results in patients 
with MSS CRC  

FFCD 1703-POCHI 
trial 
 

II  unresectable pMMR/MSS mCRC  Pembrolizumab+ capecitabine plus 
oxaliplatin (CAPOX)+  bevacizumab 

Promising results in patients 
with MSS CRC  
 


