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Background: The use of immune checkpoint inhibitors (ICls) in metastatic colorectal cancer (mCRC) remains limited to
tumors harboring microsatellite instability (MSI); however, a subset of microsatellite stable (MSS) tumors features an
MSI-like phenotype that could predict responses to ICls combined with anti-angiogenesis agents.

Patients and methods: In this single-arm phase Il trial, 45 mCRC patients with a positive tumoral MSI-like gene
expression signature (GES) progressing to at least one chemotherapy regimen were recruited from seven European
sites within the MoTriColor framework. Of these, 24 and 21 were MSI and MSS, respectively, by standard assays.
Patients received intravenous atezolizumab (1200 mg) plus bevacizumab (7.5 mg/kg) infusions in 21-day cycles
until progression, unacceptable toxicity, or consent withdrawal. The main outcome measure was the objective
response rate (ORR, RECIST 1.1).

Results: The median (interquartile range) age of participants was 63 (58-73) years, 51.1% were male, 60.0% had right-
sided tumors, and 31.1% had liver metastases. The ORR in the whole (MSI-like) sample was 38.6% [95% confidence
interval (Cl) 24.4% to 54.5%]. Among patients with MSI and MSS tumors, the ORR was 65.2% (95% Cl 42.7% to
83.6%) and 9.5% (95% Cl 1.2% to 30.4%), respectively. In the MSS subgroup without liver metastasis, the ORR was
15.4% (95% Cl 1.9% to 45.4%). Overall median progression-free survival was 6.4 (95% Cl 4.1-21.2) months (23.2
and 4.0 months in patients with MSI and MSS tumors, respectively). Grade >3 adverse events related to
atezolizumab and bevacizumab occurred in 5 (11.1%) and 10 patients (22.2%), respectively. There were two grade
5 adverse events, of which one (colonic hemorrhage) was related to bevacizumab.

Conclusions: MSI-like GES does not identify a population with higher sensitivity to immune checkpoint plus
angiogenesis inhibition. However, responses are promising in patients with MSI tumors and, to a lesser extent, in
patients without liver metastasis regardless of MSI status.
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giving rise to hypermutation, microsatellite instability (MSI),
persistent neoantigen generation, and a strong immune and
lymphocytic infiltration of the TME.”” These highly immu-
nogenic tumors overexpress programmed death-ligand 1 (PD-
L1), which leads to tumor immune evasion.® In any case, this
property makes dMMR/MSI mCRCs highly sensitive to
immune checkpoint inhibitor (ICl) therapy.” Alternatively,
MMR-proficient (pMMR) or microsatellite stable (MSS) CRCs
characteristically display far fewer (up to 100-fold) somatic
mutations and feature an immune-excluded TME,® with T cells
being absent or concentrated at the invasive margin.* The
absence of T cells in the tumor core may blunt the efficacy of
ICls in pMMR/MSS mCRCs.” Nonetheless, a subset of pMMR/
MSS tumors with higher mutational burdens displays an ‘MSI-
like’ phenotype by gene expression profiling."’ In fact, the
gene expression-based consensus molecular subtypes (CMS
groups) of CRC display distinct molecular phenotypes that
only partially overlap with dMMR/MSI status.*** Although
most CMS1 ‘immune’ tumors test positive for MSI, the
remaining could also prove sensitive to immunotherapy
despite being MSS.™ Detection of such an MSI-like phenotype
may help select a population of patients with immune-rich
tumors that responds to novel combination approaches.
Angiogenesis is critical for tumor growth,™® and its key regu-
lator, the vascular endothelial growth factor (VEGF), fosters an
immune-suppressive TME."*"® Indeed, combined inhibition
of the programmed cell death protein 1 (PD-1)/PD-L1 and
VEGF axes has resulted in therapeutic activity in different tu-
mors."”?° This study aimed to evaluate the efficacy and safety
of combining atezolizumab—an anti-PD-L1 monoclonal anti-
body—with bevacizumab—an anti-VEGF monoclonal anti-
body—in chemotherapy-resistant mCRC patients with a
positive MSI-like gene expression signature (GES) as a whole,
and whether efficacy was limited to those with confirmed
dMMR/MSI by standard testing.

PATIENTS AND METHODS

Study design and treatment

This multicenter, single-arm, phase I, open-label trial
(NCT0298269; EudraCT: 2016-002001-19) assessed the ef-
ficacy and safety of atezolizumab and bevacizumab com-
bination therapy in patients with chemotherapy-refractory
mCRC and classified as MSI-like by a GES in formalin-fixed
paraffin-embedded (FFPE) primary tissue samples (Agen-
dia® microarray analysis), which was developed to accu-
rately identify MSI tumors based on microarray data.”™*?
Patients either MSS or MSI (henceforth MSl-real) by stan-
dard diagnostic assays [i.e. PCR and immunohistochemistry
(IHC)] were enrolled at seven European sites (three in
Spain, two in Italy, one in the Netherlands, and one in
Belgium) within the framework of the European
Commission-funded Molecularly-guided Trials for advanced
Colorectal cancer (MoTriColor) Project.

Patients received atezolizumab (1200 mg every 21 days)
plus bevacizumab (7.5 mg/kg every 21 days) until pro-
gression, unacceptable toxicity, or consent withdrawal.
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The protocol was reviewed and approved by the relevant
institutional review boards at each center. All patients
provided written informed consent before enrollment. This
study was conducted in accordance with the terms of the
Declaration of Helsinki, Good Clinical Practice (GCP)
guidelines, and all applicable regulatory requirements. The
manuscript followed the Consolidated Standards of
Reporting Trials (CONSORT) and Strengthening the
Reporting of Observational Studies in Epidemiology
(STROBE) guidelines.

Participants

Eligible patients were aged >18 years and had histological
proof of CRC, unresectable disease with at least one
measurable lesion according to RECIST version 1.1, disease
progression or relapse after at least one line of chemo-
therapy in the metastatic setting, positive MSI-like GES in
tumor tissue samples regardless of MSI status, and
adequate hematologic and end-organ function with a life
expectancy exceeding 12 weeks and World Health Organi-
zation performance status of one or less. Patients previ-
ously treated with CD-137 agonists, anti-cytotoxic
T-lymphocyte-associated protein 4 (CTLA-4), anti-PD-1, or
anti-PD-L1 therapeutic antibodies or immune-related
pathway-targeting agents were excluded. A full list with
the inclusion and exclusion criteria is provided in the
Supplementary Table S1, available at https://doi.org/10.
1016/j.esmoop.2025.105892.

Study endpoints

The primary endpoint was the investigator-assessed
objective response rate (ORR; the best of complete or
partial responses) assessed using RECIST 1.1, assuming a
minimum response rate of 25% and an overall target effi-
cacy of 45%. Secondary endpoints included progression-
free survival (PFS); overall survival (OS); time to response
(TTR, among patients who responded); and duration of
response (DOR, among patients who responded), all
assessed with RECIST 1.1; and the safety and tolerability of
the study treatments, assessed through the accumulated
incidence and severity of adverse events (AEs) according to
the National Cancer Institute (NCI) Common Terminology
Criteria for Adverse Events (CTCAE) version 4.0. RECIST
evaluations were scheduled every 9 weeks. Also, a post hoc
exploratory analysis was carried out to evaluate the clinical
impact of liver metastasis (LM) on treatment response.

Statistical analysis

All collected data were described using appropriate descrip-
tive statistics, including means (standard deviations), me-
dians, and quartiles for continuous variables, and numbers
and frequencies for categorical variables. All descriptions
were carried out for the overall MSI-like set as well as for the
‘MSl-real’ and ‘MSS’ subgroups. All collected data were
described on the safety analysis set (defined as those patients
who received at least one dose of the study treatment), which
was also used for all safety endpoints. An intention-to-treat

Volume 10 m Issue 12 m 2025


https://doi.org/10.1016/j.esmoop.2025.105892
https://doi.org/10.1016/j.esmoop.2025.105892
https://doi.org/10.1016/j.esmoop.2025.105892

E. Elez et al.

(ITT) analysis set was defined as those patients who received
at least one dose of the study treatment and had at least one
efficacy endpoint available; it was used for all efficacy ana-
lyses. Categorical efficacy endpoints (such as the ORR and
response components) were analyzed as binomial pro-
portions. Interval inferences of population parameters were
done using exact 95% two-sided binomial confidence intervals
(Cls). In addition, two-sided exact P values were calculated by
binomial enumeration for testing two null hypotheses that the
observed ORRs represented true population values of 25%
(minimum response rate) and 45% (overall efficacy). They
were also compared between MSI-real and MSS subgroups by
means of Pearson’s ¢? or Fisher’s exact tests. Time-to-event
endpoints (such as TTR, PFS, DOR, or OS) were described us-
ing the Kaplan—Meier non-parametric method. Interval in-
ferences of population parameters were done using
asymptotic pointwise two-sided 95% Cls obtained with the
Greenwood formula with logarithmic bounding. Time-scale
(horizontal) median Cls were obtained using the
Brookmeyer—Crowley method. Log-rank tests were used to
compare survival curves between the MSl-real and MSS
subgroups. Safety endpoints were analyzed as categorical
efficacy endpoints.

A sample size of 36 patients is required to reject one null
hypothesis that the response rate is <25% in a one-sided
binomial test at a significance level of 0.05 when the
observed response is 45%. Assuming a drop-out rate of
10% and supposing that the MSI-real subgroup would
represent 70% of the sample, the recruitment target was
set at 58 patients to ensure enough statistical power within
this subgroup.

The planned study duration was 3 years. However, when
this deadline was reached in October 2020, recruitment
had not been completed. It was then decided that an
interim analysis of the ORR should be carried out because
the response rate seemed low in the MSS subgroup. For
this purpose, a protocol amendment that did not include
sample size adjustments but introduced an early stopping
rule for futility based on conditional power (<20% proba-
bility of rejecting the null hypothesis at the end of the study
given the data that emerged so far) was passed. The ORR
was tested among patients who had received at least one
restaging procedure by 15 August 2020 or had been diag-
nosed with progressive disease. Since the stopping rule was
met within the MSS subgroup, recruitment was closed and
a post-trial access program was initiated to enable trial
treatment continuation in patients still experiencing
benefit.

All statistical analyses were carried out using R software
version 4.3 (R Project for Statistical Computing, Vienna,
Austria). Two-sided P values of <0.05 indicated statistical
significance.

RESULTS

Patients

Between November 2017 and October 2020, a total of 46
MSI-like mCRC patients were included at seven European
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participating sites. Of these, tumors were MSl-real per
standard diagnostic assays (PCR/IHC) in 24 (52.2%) pa-
tients, while they were MSS in 22 (47.8%) patients. One
patient was a screening failure and was excluded before
receiving any dose (Figure 1); thus, all analyses were car-
ried out on the remaining 45 patients (ITT set), except for
response-related endpoints (i.e. ORR and PFS) that
excluded another patient who did not have any valid post-
baseline RECIST assessment available.

Patients had a median (interquartile range) age of 63
(58-73) years and 23 (51.1%) of them were men. The me-
dian (interquartile range) follow-up was 48.8 (42.6-56.2)
months. Overall, the median (interquartile range) time
from diagnosis to study entry was 24.0 (15.6-33.8) months
(Table 1). MSl-real patients had a higher proportion of
high-grade disease at diagnosis than MSS patients (47.6%
versus 22.2%). Most patients had been exposed to 5-
fluorouracil-based chemotherapy  with oxaliplatin
(Supplementary Figure S1, available at https://doi.org/10.
1016/j.esmoop.2025.105892). Previous exposure to two
or more chemotherapy lines was less frequent among MSI-
real patients (25.0%) than among MSS patients (76.2%).
Fourteen (31.1%) had metastases in the liver, this propor-
tion being higher among MSS patients (8 out of 21, 38.1%)
than MSI-real patients (6 of 24, 25.0%).

Efficacy

Efficacy results were analyzed in the ITT analysis set. An
ORR was observed in 38.6% (95% Cl 24.4% to 54.5%) of the
patients (P = 0.053 assuming that the true value in the
population was 25%); however, the ORR among patients
with MSl-real tumors (65.2%, 95% Cl 42.7% to 83.6%) was
significantly higher than in patients with MSS tumors (9.5%,
95% ClI 1.2% to 30.4%, P = 0.001) (Table 2 and
Supplementary Figure S2, available at https://doi.org/10.
1016/j.esmo0op.2025.105892). Presence of LMs under-
mined treatment responses considerably. Overall, ORR was
observed in 50.0% (95% Cl 31.3% to 68.7%) of the patients
with no LMs (NLMs) and in 14.3% (95% CI 1.8% to 42.8%) of
those with LMs (Table 2 and Supplementary Figure S2,
available at https://doi.org/10.1016/j.esmoop.2025.
105892). Furthermore, the ORR of MSI-real patients was
substantially higher than that of their MSS counterparts
within each stratum (i.e. LMs and NLMs) (Table 2). Inter-
estingly, within the NLM stratum, the ORR in the subgroup
of patients with MSS tumors was 15.4% (95% Cl 1.9% to
45.4%) (Table 2).

The median PFS was 6.4 (95% Cl 4.1-21.2) months.
Nonetheless, MSl-real patients had a significantly (P <
0.001) longer median PFS (23.2 months, 95% CI 8.1
months-not estimable) than the MSS patients (4.0 months,
95% Cl 2.0-8.1 months), as shown in Figure 2A. Median OS
was 26.1 [95% Cl 9.1-not estimable (NE)] months, but MSI-
real patients lived significantly longer (P < 0.001) than their
MSS peers (Figure 2B). Unsurprisingly, LM patients had a
much-reduced median PFS and OS than NLM patients in
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Chemotherapy-resistant | o
mCRC (n = 635)

A 4

Agendia® test

Negative MSI-like

v signature (n =527, 83.0%)
Positive MSl-like

signature (n = 108, 17.0%)

Non-eligible
v (n =62, 57.4%)
Eligible
(n =46, 42.6%)

MSI-real (n = 24) MSS (n = 22)

6 (25%) had liver metastases 9 (41%) had liver metastases

Did not receive
any dose (n=1)

Figure 1. Study flowchart.

®0ne patient did not have any post-baseline RECIST assessment available and was excluded from response-related analyses (ORR, PFS) but not from other analyses
(OS, safety, etc.).

ITT, intention-to-treat; mCRC, metastatic colorectal cancer; MSI, microsatellite instability; MSS, microsatellite stable; ORR, objective response rate; OS, overall
survival; PFS, progression-free survival; SAS, safety analysis set.

Table 1. Demographics and baseline characteristics
Characteristic MSl-real MSS Total (MSl-like)
(n = 24) (n = 21) (n = 45)
Age, median (IQR), years 64.0 (57.3-73.0) 62.0 (59.0-73.0) 63.0 (58.0-73.0)
Sex, n (%)
Male 12 (50.0) 11 (52.4) 23 (51.1)
Female 12 (50.0) 10 (47.6) 22 (48.9)
Height, median (IQR), cm 167.0 (161.0-177.5) 168.0 (158.0-175.0) 167.5 (159.5-176.3)
Missing 1 0 1
Months from diagnosis to study entry, median (IQR) 18.2 (14.2-31.0) 26.1 (23.9-39.1) 24.0 (15.6-33.8)
Site of the primary tumor, n (%)
Right colon 17 (70.8) 10 (47.6) 27 (60.0)
Transverse colon 1(4.2) 0 (0) 1(2.2)
Left colon 3 (12.5) 4(19.1) 7 (15.6)
Rectum and/or sigmoid 3 (12.5) 7 (33.3) 10 (22.2)
Histological grade, n (%)
Low grade (G1/G2) 10 (47.6) 11 (61.1) 21 (53.9)
High grade (G3/G4) 10 (47.6) 4(22.2) 14 (35.9)
Not evaluable 1(4.8) 3 (16.7) 4 (10.3)
Missing 3 3 6
Metastasis in the liver, n (%) 6 (25.0) 8 (38.1) 14 (31.1)
Previous chemotherapy lines, n (%)
None 3 (12.5) 0 (0) 3(6.7)
One line 15 (62.5) 5 (23.8) 20 (44.4)
Two or more lines 6 (25.0) 16 (76.2) 22 (48.9)
Previous bevacizumab therapy, n (%) 13 (54.2) 17 (81.0) 30 (66.7)

IQR, interquartile range; MSI, microsatellite instability; MSS, microsatellite stable.
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Table 2. Objective response rate stratified by the presence of liver
metastases

P value®
Status n CR+ ORR ORR ORR
PR (95% Cl), % 25% 45%

MSl-real (LM + NLM) 23 15 65.2 (42.7-83.6) <0.001  0.060

MSl-real (LM) 6 2 333 (4.3-77.7)  0.644  0.697

MSl-real (NLM only) 17 13 76.5 (50.1-93.2) <0.001  0.013
MSS (LM + NLM) 21 2 9.5 (1.2-30.4)  0.131 <0.001

MSS (LM) 8 0 — — —

MSS (NLM only) 13 2 15.4 (1.9-454) 0539  0.047
Total (MSl-like) (LM + 44 17 38.6 (24.4-54.5) 0.053  0.450
NLM)

Total (LM) 14 2 14.3 (1.8-42.8) 0540 0.028

Total (NLM only) 30 15 50.0 (31.3-68.7)  0.005  0.588

Cl, confidence interval; CR, complete response; CR + PR, number of patients
achieving either CR or PR; LM, liver metastases; MSI, microsatellite instability; MSS,
microsatellite stable; NLM, no liver metastases; ORR, objective response rate; PR,
partial response.

P values corresponding to the null hypothesis that the proportions in the
population from which the study sample was drawn are the ones specified. These
P values are two-sided and have been calculated via binomial enumeration.

both the MSI-real subgroup and the MSS subgroup
(Figure 2C-F).

The median TTR in the MSI-real subgroup was 2.1 (95%
Cl 2.0-5.1) months and 9.8 (95% Cl 2.2-NE) months in pa-
tients with MSS tumors (Supplementary Table S2 and
Figure S3, available at https://doi.org/10.1016/j.esmoop.
2025.105892). Consistently, the DOR lasted longer among
MSI-real patients (median not reached) than among MSS
patients (5.9 months, 95% CI 5.9 months-NE)
(Supplementary Table S3 and Figure S4, available at
https://doi.org/10.1016/j.esmoop.2025.105892).  Never-
theless, these differences between MSl-real and MSS pa-
tients were not significant for both the TTR (P = 0.200) and
DOR (P = 0.400).

Safety

Almost all patients (97.8%) experienced some kind of AEs.
The most common AE was fatigue (48.9%), followed by
hypertension (28.9%), abdominal pain (24.4%), and diar-
rhea (22.2%) (Supplementary Table S4, available at https://
doi.org/10.1016/j.esmoop.2025.105892). Grade >3 AEs
occurred in 22 (48.9%) patients. In 5 patients (11.1%) they
were related to atezolizumab and in 10 (22.2%) to bev-
acizumab. Two patients (4.4%) suffered grade 5 AEs: one
MSl-real patient died of colonic hemorrhage possibly
related to bevacizumab and one MSS patient died of severe
acute respiratory distress (unrelated to either study drug).

DISCUSSION

As expected, the response to atezolizumab immunotherapy
combined with the anti-VEGF agent bevacizumab in pa-
tients with mCRC harboring MSI ascertained by conven-
tional PCR- or IHC-based methods was satisfactory.
However, this benefit did not transpose to a broader set of
patients ascertained by a gene expression classifier that
identifies tumors harboring downstream consequences of

Volume 10 m Issue 12 m 2025

deficient DNA mismatch repair mechanisms. The response
within the subgroup of MSS CRCs was small and compa-
rable to that reported in a recent systematic review.”?

With immunotherapy becoming a pillar of cancer care,
there is great interest in expanding its benefits to the
greatest possible number of CRC patients and in detecting
those most likely to respond.* Although several studies have
confirmed diverging response profiles to ICls between MSI
and MSS CRCs,?° 28 still about one-third of patients with MSI
mCRC will experience progression after starting ICl therapy.™”
In turn, some recent studies have suggested that combined
chemotherapy with anti-angiogenesis agents may render a
small subset of pMMR/MSS mCRCs sensitive to ICI ther-
apy.”?° This encourages further research to identify sus-
ceptible patients and delve deeper into their mechanisms of
action and relative contributions, in analogy to the different
tumors mentioned in the Introduction section.””?° In this
regard, transcriptomic classifiers are being developed to gain
a deeper insight into the underlying biology of tumors and
uncover potential biomarkers of immunotherapy response
beyond MSI status.'>***® The MoTriColor Project contrib-
uted to these efforts by matching CRC molecular tran-
scriptomic signatures to selected therapies, including the
combination evaluated in the present clinical trial. However,
contrary to what was hypothesized, the MSI-like signature
failed to detect immune-sensitive CRCs beyond those clas-
sified as MSI by conventional testing. Nevertheless, two
findings worth mentioning have emerged: (i) the ORR in
patients with MSl-real tumors exceeded other reports and
was comparable to those attained with anti-PD-L1/CTLA-4
checkpoint inhibition combinations,®” and (ii) the modest
ORR among patients with MSS tumors was restricted to
those without metastases in the liver, suggesting that some
of them may derive benefit from ICl/anti-VEGF combina-
tions. Due to differences in prognosis, reporting for the
subgroup of patients without LM has recently been recom-
mended.?® Our results are aligned with recent phase I clinical
trials that show responses with combination ICls (anti-PD-1
plus anti-CTLA-4) with or without multi-kinase angiogenesis
inhibitor regorafenib in mCRC patients with MSS tumors
without LMs.**?°

The main reason for the failure of the GES classifier in
this study may derive from the fact that it was developed
for diagnostic purposes (MSl-like) rather than for predicting
therapeutic responses. There are subtle differences be-
tween the diagnostic and predictive settings. Although
CRCs are thought to harbor most mutations from an early
stage, downstream gene expression and pathway activa-
tion patterns can actually evolve during disease progression
or as a result of (sub)clonal selection induced by treatment
pressure.® Although the MSI-like GES was tested in primary
tumor samples, the signature status in metastatic lesions
after progression to standard-of-care chemotherapies was
not assessed. In addition, although MSI-like tumors overall
may display a relatively immune-active TME, immune
evasion mechanisms other than PD-L1 overexpression may
also be in place. The poorer outcomes observed in patients
with metastases in the liver, an immune-privileged organ
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Figure 2. Kaplan—Meier curves of PFS and OS. PFS (A) and OS (B) for each subgroup (MSI-real and MSS) and total sample in the intention-to-treat population. PFS
(C) and OS (D) for each subgroup (MSl-real and MSS) and total sample in the stratum with no liver metastases. PFS (E) and OS (F) for each subgroup (MSl-real and

MSS) and total sample in the stratum with liver metastases.

Cl, confidence interval; MSI, microsatellite instability; MSS, microsatellite stable; NE, not estimable; OS, overall survival; PFS, progression-free survival.

that may hamper the effectiveness of immunotherapy,”*>®

further support this notion. Interestingly, animal models
investigating the mechanisms by which viral infections can
perpetuate in the liver have shown an expansion of liver-
primed CD8+ T-regulatory immunosuppressive cells that
occurred independently from PD-L1 expression.>® Another
nuance between diagnostic and predictive settings relates
to the fact that, while most MSI tumors are known to
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cluster in CMS1, up to 30% of CMS3 tumors that also
present with MSI, hypermutation, and intermediate levels
of hypermethylation of MMR-related genes strikingly
display lower levels of immune infiltration.>** These and
other reasons may help understand divergences between
transcriptomic and (functional) immune subtyping of CRC.

A note of caution is warranted regarding the prognostic
value of liver involvement: patients with confirmed MSI
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and LMs did not respond satisfactorily to atezolizumab plus
bevacizumab (ORR 33.3%). In addition to the aforemen-
tioned relative immunosuppression,”® the transforming
growth factor-8 pathway, a main proliferative and pro-
invasive driver in CRC that can also enable immune
evasion,*! has been shown to be prominent in LMs.??

Limitations

One limitation concerns statistical power. Since the interim
analysis was not planned in the original protocol, sample
size calculations did not account for the inherent multi-
plicity, which would have required the use of error
spending methods to establish formal stopping boundaries.
Otherwise, a rule based on conditional power within the
MSS subgroup was used. As a result, the power to reject
the null hypothesis in the MSI-real subgroup turned out to
be insufficient, hence the marginal results. Nevertheless,
given other highly significant results obtained within the
latter subgroup, it is reasonable to conclude that multi-
plicity adjustments would not have affected the study
conclusions. Further research into potential predictive
biomarkers correlating with lack of response, such as
investigating the TME features of the MSS subgroup or
microbiome signatures that associate with upfront resis-
tance to immunotherapy combinations, could have shed
more light on the reasons for the negative result, but these
were outside of the scope of this study.

Conclusions

A microarray-based MSI-like gene expression classifier
applied to FFPE primary tumor samples was not able to
detect a subset of patients with MSS mCRC sensitive to
immunotherapy in combination with anti-VEGF therapy
beyond those ascertained by conventional PCR- or IHC-
based MSI assays. Nonetheless, high responses to the
combination of atezolizumab with bevacizumab were
attained in patients with MSI-real tumors. Although the
classifier used in this study may not merit further clinical
testing, it is worth noting that some patients without LM
who test MSS by conventional methods may respond to
ICls in combination with antiangiogenic agents.
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