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Emerging role of immunotherapy in the treatment naive metastatic
colorectal cancer patient
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Colorectal cancer (CRC) is the third most commonly
diagnosed cancer and the second leading cause of cancer-
related deaths worldwide (1). An estimated 147,950 new
cases will be diagnosed in the US this year alone, along with
an estimated 53,200 deaths (2). Despite significant advances
in the treatment of CRC, the prognosis of metastatic
CRC (mCRC) remains poor with a 5-year survival rate of
14% (3). Consequently, there is an unmet need to improve
therapeutic outcomes in this patient population.

Over the past few years, immune checkpoint inhibitors
(ICIs) have shown clinical efficacy across multiple solid
tumors with durable responses (4,5). In CRC, response
to ICIs has mainly been observed in tumors exhibiting
deficient mismatch repair (AIMMR). MMR proteins are
responsible for correcting DNA base pair mismatches
located in repetitive DNA sequences, known as
microsatellites (6). Deficiency of the MMR system results
in the accumulation of microsatellites of differing lengths,
known as microsatellite instability-high (MSI-H), and the
epigenetic hypermutated phenotype (7). The presence of
high tumor mutational burden (TMB) produces a large
number of mutation-associated neo-antigens (MANAs)
that may be recognized by the immune system (8). In CRC,
dMMR/MSI-H occurs in ~15-20% of cases with decreasing
incidence by stage (9). In mCRC, only ~4% of patients
exhibit MSI-H/dMMR tumors, whereas proficient mismatch
repair (p)MMR) or microsatellite stable (MSS) tumors are
more common. MSI-H/dMMR mCRC is characterized by
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distinct clinicopathologic features including their association
with: proximal tumor location; BRAF mutation; poor
differentiation with mucinous or signet ring cells; increased
tumor infiltrating lymphocytes (TILs); poor response to
chemotherapy; and poor prognosis (10-12).

The most extensively studied ICIs in mCRC include
pembrolizumab and nivolumab, monoclonal antibodies
directed against the immune checkpoint programmed death
1 (PD-1). In a pilot phase II trial, Keynote-016, 41 patients
with pMMR CRC (N=21), chemorefractory dMMR CRC
(N=11), and dMMR non-CRCs (N=9) were treated with
pembrolizumab (13). The initial report revealed an overall
response rate (ORR) of 40% in the dAMMR mCRC cohort
that was durable, compared to 0% in the pMMR mCRC
cohort. In an updated analysis, which included 86 patients
with dMMR tumors, the ORR was 52% in the CRC cohort.
The 2-year progression-free survival (PFS) was 59% and the
2-year overall survival (OS) was 72% (8). To further evaluate
the activity of pembrolizumab in dAMMR mCRC, two
follow-up studies, Keynote-164 (phase II) and Keynote-177
(phase IIT), were initiated and are discussed below.

Nivolumab was studied in the two-arm phase
II Checkmate-142 trial. A total of 74 patients with
chemorefractory dAMMR mCRC were treated with single
agent nivolumab and achieved an ORR of 31%. The
12-month PFS rate and OS rate were 50% and 73%,
respectively (14). In a separate parallel cohort, 45 patients
received nivolumab in combination with ipilimumab,
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an inhibitor of the cytotoxic T-lymphocyte-associated
antigen-4 (CTLA-4). In the most updated analysis, ORR
was 69% and the 24-month PFS and OS rates were 74%
and 79%, respectively (15). Data from Keynote 016 and
Checkmate 142 led to the FDA approval of pembrolizumab
and nivolumab (with or without ipilimumab) for the
treatment of MSI-H/dMMR mCRC after progression on
fluoropyrimidine, oxaliplatin and irinotecan or for patients
who are not candidates for cytotoxic chemotherapy (16,17).

In the phase II Keynote-164 trial by Le et al.
2020, patients with MSI-H/dMMR mCRC who had
previously received >2 prior lines of therapy, including
fluoropyrimidine, oxaliplatin, irinotecan, were enrolled
(cohort A) (18). The study was later amended to include
patients with disease progression after one or more
fluorouracil-based regimens (cohort B). Patients received
pembrolizumab for up to 2 years) until progression,
unacceptable toxicity, or withdrawal. Of note, patients who
attained a confirmed complete response (CR) and who
received at least 6 months of therapy had the option of
discontinuing pembrolizumab. In addition, patients who
stopped pembrolizumab either after 2 years of therapy or
after achieving CR could resume pembrolizumab for an
additional 1 year. A total of 124 patients with MSI-H/dMMR
mCRC were enrolled [cohort A (n=61); cohort B (n=63)].
At the time of data cut off, the median follow-up was 31.3
months (mo) for cohort A and 24.2 mo for cohort B. The
ORR was 33% (95% CI, 21% to 46%) in cohort A and 33%
(95% CI, 22% to 46%) in cohort B. The median duration of
response (DOR) was not reached in either cohort. Median
PFS was 2.3 mo (95% CI, 2.1-8.1 mo) and 4.1 mo (95% ClI,
2.1-18.9 mo) in cohort A and B, respectively. Median OS
was 31.4 mo (95% CI, 21.4 mo-NR) and not reached (95%
CI, 19.2 mo-NR) in cohort A and B, respectively. In terms of
safety, the incidence of grade 3/4 treatment-related adverse
events (TRAE) was 16% (10/61) in cohort A and 13% (8/63)
in cohort B. TRAE led to treatment discontinuation in two
patients in cohort A and two patients in cohort B. Immune-
related AEs or infusion reactions were observed in 21%
of patients in cohort A and 37% in cohort B. Grade 3/4
immune-related AE occurred in four patients in cohort A
(pancreatitis in two patients and hepatitis, pneumonitis, and
severe skin toxicity in one patient each) and in two patients
in cohort B (colitis and pneumonitis in one patient each).

A more in depth review of the results from Keynote-164
reveals a few interesting points. The response to
pembrolizumab in MSI-H/dMMR mCRC was quite
durable. The median DOR was not reached in both cohorts,
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with a median OS of 31 mo in cohort A and not reached in
cohort B. In addition, responses were observed regardless
of the number of prior therapies. In cohort B, 38% of
patients had only received 1 prior line of therapy and
achieved an ORR 29%, therefore representing response to
pembrolizumab earlier in the disease course. Furthermore,
analysis of response rate by mutation status demonstrated
that durable responses were achieved independent of BRAF
and RAS mutational status. However, the small study size
limits the interpretation of the subgroup analysis. Another
weakness of the study is the non-randomized nature of the
trial without a comparator arm. Finally, other potential
biomarkers such as, PD-L1 expression and TMB, were not
explored as dMMR status was assessed locally (18).

In follow-up to Keynote-164, pembrolizumab was
studied in the first-line setting for MSI-H/dMMR mCRC
in the randomized, phase III, Keynote-177 trial. Data
from the interim PFS analysis was presented at the ASCO
2020 Virtual Scientific Program. A total of 307 patients
with MSI-H/dMMR mCRC were randomized to receive
either first-line pembrolizumab or investigator’s choice of
chemotherapy with/without bevacizumab or cetuximab (19).
Pembrolizumab was shown to be superior to chemotherapy
with a median PFS of 16.5 vs. 8.2 mo with chemotherapy
(HR 0.60; 95% CI, 0.45-0.80; P=0.0002). The 12-
and 24-month PFS rates were 55.3% and 48.3% with
pembrolizumab vs. 37.3% and 18.6% with chemotherapy.
Confirmed ORR were 43.8% and 33.1%, respectively.
The median DOR not reached with pembrolizumab
(2.3-41.4 mo) vs. 10.6 mo for chemotherapy (2.8-37.5 mo).
The incidence of grade 3-5 TRAE was 22% with
pembrolizumab vs. 66% with chemotherapy. Despite these
encouraging results, a few nuances should be noted. The
rate of progressive disease was 29.4% for pembrolizumab
vs. 12.3% for chemotherapy. In addition, during the
first 6 months of treatment, the chemotherapy arm was
favored with the PFS curves diverging thereafter in favor
of pembrolizumab. Thus, it appears that a subgroup of
MSI-H/dMMR mCRC patients may not respond to
pembrolizumab. In the subgroup analysis, pembrolizumab
was favored in most subgroups, with the exception of
patients with RAS-mutant tumors. Aside from RAS
mutational status, other biomarkers of resistance need to be
elucidated. Immunoscore, a robust and validated test of the
host immune reaction, measuring CD3+ and CD8+ T-cell
densities within the tumor (20), may provide further insight
on resistance mechanisms. A high immunoscore is typically
observed in MSI-H/dMMR tumors and to a lesser degree
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in MSS/pMMR tumors, and has been associated with
improved survival outcomes in stage I-1II CRC (20). Future
studies will need to address whether a low immunoscore
correlates with poor response to ICI despite MSI-H/dMMR
status. Perhaps, combination therapy with chemotherapy
plus ICI may be effective in this subgroup. The COMMIT
trial, which is comparing atezolizumab (anti-PD-L1) against
chemotherapy with or without atezolizumab, may provide
further insight on this matter (NCT02997228). Lastly, it is
important to remember that dual ICI as first-line therapy in
MSI-H/dMMR mCRC has also demonstrated impressive
outcomes. As mentioned previously, in the most updated
analysis of Checkmate-142, patients in the nivolumab plus
ipilimumab cohort achieved an ORR of 69% with a CR of
13% (15). The median PFS and OS were not reached, and
24-month rates were 74% and 79%, respectively. Grade
3—4 TRAE occurred in 22% of patients with 7% leading to
treatment discontinuation. Thus, the clinical question of
single agent ICI vs. dual ICI as first-line therapy in MSI-H/
dMMR mCRC will need to be answered by future studies.
In conclusion, the role of ICI in the treatment of
MSI-H/dMMR mCRC has rapidly evolved. The phase II
Keynote-164 trial provided evidence supporting the use
of pembrolizumab following disease progression on first-
or second-line chemotherapy. Interim results from the
larger, randomized, phase III Keynote-177 demonstrated
a doubling of PFS and a one-third less TRAE with first-
line pembrolizumab compared to chemotherapy in MSI-H/
dMMR mCRC. Updated results with final OS data are
eagerly awaited. For the subset of MSI-H/dMMR mCRC
patients who did not respond to pembrolizumab, RAS
mutational status appeared to be a biomarker of resistance.
It will be important for future studies to confirm this
finding and to identify other biomarkers of resistance
(e.g., immunoscore). Perhaps combination therapy with
chemotherapy plus ICI may overcome such resistance.
In addition, whether single agent ICI or dual ICI should
be employed as first-line therapy in MSI-H/dMMR
mCRC remains to be clarified. Regardless, the impressive
promising results in the treatment-naive metastatic setting
suggest that organ preservation and possible omission
of surgery may be a possibility in the future. Finally,
while strong evidence for ICI in MSI-H/dMMR mCRC
exists, the challenge of increasing the immunogenicity
of pMSS/pMMR tumors remains. Several combination
therapies, either dual ICI, chemotherapy plus ICI, or ICI
plus targeted therapy, have been evaluated in a number of
clinical trials. In a randomized phase II trial, durvalumab
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(anti-PDL1) plus tremelimumab (anti-CTLA4) was
compared to best supportive care (BSC) in patients with
chemorefractory mCRC. Unfortunately, no difference in
OS was demonstrated (P=0.07) (21). In the randomized,
phase III IMblaze 370 trial, atezolizumab with or without
cobimetinib (MEK inhibitor) was compared with
regorafenib in chemo-reractory mCRC patients (22). Again,
there was no difference in PFS or OS between the three
treatment arms. Other early phase trials have combined
ICIs with regorafenib with promising results (23,24). As
more high-quality evidence becomes available, it is hoped
that the benefit of ICIs will be extended to include patients
with MSS/pMMR tumors as well.
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