
Received: 17 July 2020 Revised: 5 September 2020 Accepted: 7 September 2020

DOI: 10.1002/cac2.12095

EDITORIAL

Expert opinions on immunotherapy for patients
with colorectal cancer

1 BACKGROUND

With the rapid development of immune checkpoint
inhibitors (ICIs) over the past decades, they have become a
major area of interest in the treatment of colorectal cancer
(CRC) [1,2]. There are evidence pointing that programmed
cell death protein-1 (PD-1) blockade, alone or in combi-
nation with anti-cytotoxic T-lymphocyte-associated pro-
tein 4 (anti-CTLA4) therapy, achieved durable responses
in patients with mismatch repair-deficient (dMMR) or
microsatellite instability-high (MSI-H) metastatic CRC
(mCRC) [3–6]. However, the optimal diagnostic method
for detecting dMMR/MSI-H disease as well as the optimal
anti-PD-1-based treatment modality still remains contro-
versial in this patient subset. In addition, for themajority of
mCRC cases that are mismatch repair-proficient (pMMR)
or microsatellite stable (MSS), the clinical benefits from
these agents are generally minimal [3,7], driving extensive
research efforts to develop effective combination therapies
in this disease subset. Moreover, investigations of anti-PD-
1-based treatments have also been initiated in the non-
metastatic settings of CRC, with some encouraging pre-
liminary evidence [8]. Medical oncologists and surgeons
from the Committee of Colorectal Cancer of the Chinese
Society of Clinical Oncology had a panel discussion on
immunotherapy for patients with colorectal cancer during
a seminar on June 16, 2020, in Guangzhou, China. Herein,
the expert opinions have been summarized along with rel-
evant clinical evidence (Table 1) to guide real-world treat-
ment decision-making regarding the use of ICIs in patients
with CRC.

2 APPROACHES TO DETERMINEMMR
ORMSI STATUS

In the latest consensus (October 23, 2019) from the
Committee of Colorectal Cancer of the Chinese Society
of Clinical Oncology on the detection of dMMR/MSI-
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H disease, three approaches were discussed as potential
options: immunohistochemistry (IHC) for MMR proteins,
multiplex fluorescent polymerase chain reaction (PCR)
for microsatellite sites, and next-generation sequencing
(NGS)-based MSI algorithms—-each having its own mer-
its and shortcomings [9]. Moreover, although the concor-
dance between IHC and PCR in examining the MMR/MSI
status is generally above 90%, previous evidence suggested
that primary resistance of dMMR/MSI-H mCRC to PD-1
inhibitors could be largely attributed to a misdiagnosis of
the MMR/MSI status and that the majority of the misdi-
agnosed cases had used only one of the above mentioned
diagnostic methods, commonly either IHC or PCR [10]. As
such, it was determined to universally use IHC to test the
MMR status due to its low cost and high accessibility and
to routinely use PCR to test MSI status in institutions with
available platforms. In case of discrepant results between
IHC and PCR or suspicious primary resistance to anti-PD-1
therapy for dMMR/MSI-H tumors, central review, genetic
referral, or a third diagnostic method (e.g., NGS) should be
considered.

3 ANTI-PD-1 THERAPY AS A
STANDARD OF CARE FOR UNTREATED
dMMR/MSI-HmCRC

In the recent second interim analysis of the phase III
randomized trial, KEYNOTE-177 [11], pembrolizumab was
found to significantly improve the progression-free sur-
vival (PFS), compared to the control group (i.e., dou-
blet chemotherapy ± targeted therapy: either FOLFOX
or FOLFIRI, with or without either cetuximab or beva-
cizumab), as a first-line treatment for dMMR/MSI-H
mCRC (median PFS, 16.5 vs. 8.2months; hazard ratio, 0.60;
P = 0.0002). Superior PFS in patients treated with pem-
brolizumab, compared to the control group, remained con-
sistent in subgroup analyses of age, sex, race, region, stage,
and BRAF status. Moreover, a substantially lower rate of
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TABLE 1 Expert consensus on anti-programmed cell death protein-1 (PD-1) therapy for patients with colorectal cancer

Item Expert consensus
Approaches to determine
MMR or MSI status

∙ IHC should be universally applied to determine MMR status.
∙ If available, PCR should also be routinely applied to determine MSI status.

dMMR/MSI-H mCRC
(standard of care)

∙ PD-1 inhibitors should be adopted as the standard of care first-line treatment in patients with
dMMR/MSI-H mCRC.

∙ PD-1 inhibitors could be better used in the front-line than in the second- or later-line settings.
∙ Pembrolizumab, nivolumab, and domestic anti-PD-1 antibodies approved for some indications by
the National Medical Products Administration are considered feasible options.

dMMR/MSI-H mCRC
(special scenarios)

∙ If the treatment goal is rapid control of high-volume disease, chemotherapy ± targeted therapy is
the preferred initial treatment.

∙ If the treatment goal is conversion to resectability, anti-PD-1 therapy is the preferred initial
treatment.

∙ For patients with resectable/oligometastatic disease, surgery, and/or ablation in combination with
perioperative anti-PD-1 therapy is the preferred option.

∙ Patients to be treated with PD-1 inhibitors as part of curative-intent multimodality therapy should
be discussed via a multidisciplinary conference.

∙ Anti-PD-1 therapy is still the preferred option for patients with an ECOG performance status of 1
and those with KRAS/NRAS-mutated disease.

pMMR/MSS mCRC ∙ Anti-PD-1-based single-agent or combination therapies are not recommended outside a trial
setting.

Non-metastatic CRC ∙ Patients with non-metastatic dMMR/MSI-H CRC should be encouraged to participate in clinical
trials on (neo)adjuvant anti-PD-1-based therapies.

∙ Anti-PD-1-based single-agent or combination therapies are not recommended for patients with
non-metastatic pMMR/MSS CRC outside a trial setting.

Abbreviations: MMR, mismatch repair; MSI, microsatellite instability; IHC, immunohistochemistry; PCR, polymerase chain reaction; NGS, next-generation
sequencing; CRC, colorectal cancer; mCRC, metastatic colorectal cancer; dMMR, mismatch repair-deficient; MSI-H, microsatellite instability-high; pMMR, mis-
match repair-proficient; MSS, microsatellite stable.

grade≥ 3 adverse eventswere found in the pembrolizumab
arm than in the control arm.
As the overall survival (OS) data from the KEYNOTE-

177 (in the context of a high cross-over rate) are yet to
be released, it remains unclear whether pembrolizumab
could be used in second- or later-line settings. However,
the tail of the PFS curve with pembrolizumab tended to
plateau at the 2-year PFS rate, reaching 48% [11], sug-
gesting that a substantial proportion of patients might
have been “cured” by pembrolizumab as the initial treat-
ment. Moreover, the objective response rate (ORR) with
pembrolizumab was numerically higher in the first-line
(KEYNOTE-177: ORR = 44%) than in the second- or later-
line settings (KEYNOTE-164: ORR= 33%) [4]. Collectively,
the panel members agreed that PD-1 inhibitors should be
adopted as the standard of care for first-line treatment in
patients with dMMR/MSI-HmCRC. Based on existing evi-
dence, PD-1 inhibitors could be better utilized in the front-
line than in second- or later-line settings.
Compared with pembrolizumab, nivolumab has shown

similar efficacy and tolerability profiles in dMMR/MSI-
H mCRC in the single-arm CheckMate 142 study [5].
Although pembrolizumab and nivolumab are both acces-

sible in China, no anti-PD-1 antibodies have been approved
for mCRC by the National Medical Products Adminis-
tration (NMPA, Beijing, China). In this context, pem-
brolizumab, nivolumab, and domestic anti-PD-1 anti-
bodies approved for some indications by the NMPA
could be considered as feasible options for patients
with dMMR/MSI-H mCRC. The CheckMate 142 study[5]
showed manageable toxicities with first-line nivolumab
+ ipilimumab and a numerically higher ORR with this
combination than with nivolumab alone (55% vs. 31%)[4].
However, in regard to CTLA4 inhibitors, these are not
yet accessible in China, and the safety and efficacy of
dual blockade of PD-1 and CTLA4 require confirma-
tory investigations before possible recommendations are
made.

4 INDIVIDUALIZING ANTI-PD-1
THERAPY FOR dMMR/MSI-HmCRC IN
REAL-WORLD PRACTICE

Although PD-1 inhibitors are likely to become the new
standard of care in the first-line setting for patients with
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dMMR/MSI-HmCRC, in real-world practice, we still need
to individualize the use of PD-1 inhibitors among these
patients. Based on data from the KEYNOTE-177 study and
other relevant clinical evidence, expert opinions on pre-
ferred treatment options are summarized for the following
scenarios:

4.1 Rapid control of high-volume disease
as the treatment goal

Although PD-1 inhibitors exhibit a relatively slow onset of
activity in second- or later-line settings (median time to
response varying between 2.8 and 4.3 months) [3,4,6], the
KEYNOTE-177 study showed comparable median time to
response for first-line pembrolizumab versus chemother-
apy ± targeted therapy (2.2 vs. 2.1 months) [11]. Still, PFS
curves from the KEYNOTE-177 study revealed a trend
towards shorter PFS among patients treated with pem-
brolizumab than with chemotherapy ± targeted therapy
in the first 6 months after randomization, and the dis-
ease control rate was numerically lower among patients
treated with pembrolizumab than with chemotherapy ±
targeted therapy (65% vs. 75%) [11]. As such, chemother-
apy ± targeted therapy could be considered as the pre-
ferred initial treatment when the treatment goal is rapid
control of high-volume disease. Based on primary tumor
location and RAS/BRAF status, regimens with high ORRs
(e.g., doublet chemotherapy + cetuximab for left-sided,
RAS/BRAF-wild type tumors, and triplet chemotherapy
+ bevacizumab for RAS or BRAF-mutant type tumors)
are recommended. Moreover, concurrent pembrolizumab
in combination with chemotherapy ± targeted therapy
should not be routinely administrated in this scenario
because of a lack of relevant efficacy data and potentially
increased toxicities with the combination treatment. Sub-
sequent anti-PD-1 therapy may be considered after achiev-
ing disease control by initial chemotherapy ± targeted
therapy.

4.2 Conversion to resectability as the
treatment goal

There are limited data regarding the utility of PD-1
inhibitors for conversion to resectability, and only around
10% of patients so far in both arms of the KEYNOTE-
177 study have received intent to cure surgery. However,
the ORR was numerically higher with pembrolizumab
than with chemotherapy± targeted therapy (44% vs. 33%),
and a greater magnitude of radiological tumor regres-
sion with pembrolizumab was observed [11]. In addition,
pembrolizumab exhibited a better tolerability profile than

chemotherapy ± targeted therapy, which is meaningful
for patients with a chance of being cured. Therefore, anti-
PD-1 monotherapy could be considered as the preferred
option when the treatment goal is conversion to resectabil-
ity. The treatment duration using anti-PD-1 therapy in
this setting should be discussed in a multidisciplinary
panel. Moreover, concurrent pembrolizumab in combina-
tion with chemotherapy ± targeted therapy should not be
routinely administrated in this situation because of a lack
of relevant efficacy data and potentially increased toxicities
with the combination regimen.

4.3 Resectable/oligometastatic disease

Efficacy data from the KEYNOTE-177 study for pem-
brolizumab versus chemotherapy ± targeted therapy for
patients with resectable/oligometastatic disease are still
being awaited. Prior randomized studies failed to demon-
strate significant improvements in OS among patients
with MSI-unselected resectable/oligometastatic disease
treated with perioperative or adjuvant FOLFOX [12–14],
whereas the value of perioperative or adjuvant chemother-
apy remained unclarified in patients with dMMR/MSI-
H resectable/oligometastatic disease. In this context,
surgery and/or ablation in combination with periopera-
tive anti-PD-1 therapy could be considered as the pre-
ferred option, compared with chemotherapy, for patients
with dMMR/MSI-H resectable/oligometastatic disease.
The optimal treatment course of pembrolizumab remains
undetermined in these patients, which should be discussed
in a multidisciplinary panel.

4.4 Patients with an Eastern Cooperative
Oncology Group (ECOG) performance
status of 1 or 2

Prior evidence suggested that patients with impaired per-
formance status could obtain few clinical benefits from
anti-PD-1 therapies [15,16]. Similarly, the KEYNOTE-177
study showed that pembrolizumab failed to demonstrate
significant PFS improvement in patients with an ECOG
performance status of 1, and those with an ECOG perfor-
mance status of 2 were excluded [11]. Still, the safety pro-
file was much more favorable with pembrolizumab and
the PFS was comparable in the pembrolizumab and con-
trol arms in patients with an ECOG performance status
of 1 (hazard ratio, 0.84 [95% CI, 0.57-1.24]). As such, anti-
PD-1 therapy could be considered as the preferred option
for patients with an ECOG performance status of 1. There
is a lack of evidence on the utility of anti-PD-1 therapy
in patients with an ECOG performance status of 2; yet, it
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might be considered an option when the impaired perfor-
mance status is a sequel of the tumor.

4.5 RAS/NRAS-mutated disease

Subgroup analysis data from the KEYNOTE-177 study
suggested that the efficacy of pembrolizumab could be
attenuated in patients with KRAS/NRAS-mutated dis-
ease [11]. However, RAS status was not available in 30%
of the study cohort, and the number of patients with
KRAS/NRAS mutation was relatively small (n = 74),
which calls for further confirmatory investigation. Intrigu-
ingly, the ORR with nivolumab was numerically lower in
patients with KRAS/NRAS-mutated disease than in those
with KRAS/BRAF-wild type tumors in the CheckMate 142
study (27% vs. 41%) [5], whereas the KEYNOTE-164 study
[4] showed comparable ORRs with pembrolizumab irre-
spective ofRAS status (RAS-mutant type vs.RAS-wild type,
37% vs. 42%). Considering that the safety profile was more
favorable with pembrolizumab than with chemotherapy
± targeted therapy and PFS was still comparable in
the pembrolizumab and control arms in patients with
KRAS/NRAS-mutated disease, anti-PD-1 therapy could
be considered as the preferred option for this patient
subset.

5 UTILITY OF ANTI-PD-1 THERAPY IN
pMMR/MSS mCRC

It is well-recognized that single-agent PD-1 blockade
exhibits minimal efficacy in patients with pMMR/MSS
mCRC [3,7]. Current research efforts mainly focus on
two strategies to improve the response to anti-PD-1 ther-
apy in pMMR/MSS mCRC: the identification of effective
biomarkers to predict the efficacy of anti-PD-1 therapy,
and combination therapies to overcome resistance to PD-1
blockade.
The US Food and Drug Administration has recently

granted accelerated approval to pembrolizumab for the
treatment of refractory advanced solid tumors with a high
tumormutational burden (TMB-H, i.e., TMB≥ 10mut/Mb
as determined by FoundationOneCDx) based on data from
the KEYNOTE-158 study [17,18]. Onemaywonder whether
this could be applied to pMMR/MSSmCRC,whichwas not
included in the KEYNOTE-158 study [17]. Interestingly, a
recent single-arm trial reported an ORR of 11% in mCRC
patients with pembrolizumab (25/27 MSS, 2/27 undeter-
mined) with FoundationOne CDx-based TMB≥ 9mut/Mb
[19]. Thus far, the Chinese NMPAhas not yet approved any
approaches for measuring TMB. Moreover, considering
the diverse bioinformatics algorithms employed in exist-

ing whole-exome sequencing techniques and NGS panels,
it seems unlikely to establish a universal TMB threshold to
guide the use of PD-1 inhibitors in mCRC patients. Alto-
gether, PD-1 inhibitors are not recommended as a routine
use outside a trial setting in patients with pMMR/MSS,
TMB-H mCRC.
Some anti-PD-1-based combination therapeutic reg-

imens (e.g., nivolumab + regorafenib) have shown
potential activities in pMMR/MSS mCRC in single-arm
phase I/II studies [20,21], which require further verifi-
cation by randomized phase III studies. Thus far, only
two relevant phase III studies[22,23] have released related
efficacy data, but unfortunately both have failed to demon-
strate improved efficacy of atezolizumab in combination
with either chemotherapy + bevacizumab or cobimetinib
(a MEK inhibitor). In this context, anti-PD-1-based single-
agent or combination therapies are not recommended as
routine use in patients with pMMR/MSS mCRC outside
research settings.

6 UTILITY OF ANTI-PD-1 THERAPY IN
NON-METASTATIC CRC

Existing evidence shows that patients with non-metastatic
dMMR/MSI-H colon or rectal disease had limited clinical
benefits fromneoadjuvant FOLFOX (29% of patients show-
ing progression on neoadjuvant FOLFOX) therapy [24,25],
whereas the efficacy of neoadjuvant chemoradiation was
comparable among dMMR/MSI-H and pMMR/MSS rec-
tal cancers (response rate > 90% for both) [25]. In the
single-arm NICHE study[8], neoadjuvant therapy with
short-course nivolumab + ipilimumab exhibited a 100%
(20/20) pathologic response rate and 95% (19/20) major
pathologic response rate among patients with stage I-III
dMMR colon cancer. Notably, even for those with pMMR
disease, this regimen achieved a 27% (4/15) pathologic
response rate and 20% (3/15) major pathologic response
rate [6]. Moreover, the single-armVOLTAGE study[26] has
recently shown that neoadjuvant chemoradiotherapy fol-
lowed by nivolumab could provide a pathologic complete
response rate of 60% (3/5) in patients with locally advanced
MSI-H rectal cancer and 30% (11/37) in those with MSS
disease.
In the adjuvant setting, 5-fluorouracil monotherapy

might be detrimental to patients with radically resected
stage II dMMR/MSI-H colon cancer [27]. However, the
efficacy of adjuvant oxaliplatin seems unaffected by the
MMR/MSI status for stage III dMMR/MSI-H colon can-
cer [28]. Investigation on the utility of adjuvant anti-PD-1
therapy for dMMR/MSI-H CRC is ongoing (i.e. Clinical-
Trials.gov, NCT02912559), and the results are highly antic-
ipated.
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7 CONCLUSION

Collectively, patients with non-metastatic dMMR/MSI-H
CRC may be encouraged to participate in clinical trials
on (neo)adjuvant anti-PD-1-based therapies. For patients
with borderline resectable, locally advanced dMMR/MSI-
H colon cancer, neoadjuvant anti-PD-1 therapy (noting
that CTLA4 inhibitors are inaccessible in China) could
be considered as a reasonable option. Moreover, anti-
PD-1-based single-agent or combination therapies should
not be routinely used in patients with non-metastatic
pMMR/MSS CRC outside a trial setting.
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