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ABSTRACT

Background Tumor immune cells influence the efficacy of
immune-checkpoint inhibitors (ICls) and many efforts aim
at identifying features of tumor immune microenvironment
able to predict benefit from ICls in proficient mismatch
repair (DMMR)/microsatellite stable (MSS) metastatic
colorectal cancer (mCRC).

Methods We characterized tumor immune cell infiltrate, by
assessing tumor-infiltrating lymphocytes (TILs), Immunoscore,
Immunoscore-IC, and programmed death ligand-1 (PD-L1)
expression in tumor samples of patients with mCRC enrolled

in the AtezoTRIBE study, a phase Il randomized trial comparing
FOLFOXIRI/bevacizumab/atezolizumab to FOLFOXIRI/
bevacizumab, with the aim of evaluating the prognostic and
predictive value of these features.

Results Out of 218 patients enrolled, 181 (83%), 77 (35%),
157 (72%) and 162 (74%) specimens were successfully tested
for TILs, Immunoscore, Immunoscore-IC and PD-L1 expression,
respectively, and 69 (38%), 45 (58%), 50 (32%) and 21 (13%)
tumors were classified as TILs-high, Immunoscore-high,
Immunoscore-IC-high and PD-L1-high, respectively. A poor
agreement was observed between TILs and Immunoscore or
Immunoscore-IC (K of Cohen <0.20). In the pMMR population,
longer progression-free survival (PFS) was reported for
Immunoscore-high and Immunoscore-IC-high groups compared
with Immunoscore-low (16.4 vs 12.2 months; HR: 0.55, 95%Cl:
0.30 to 0.99; p=0.049) and Immunoscore-IC-low (14.8 vs 11.5
months; HR: 0.55, 95% Cl: 0.35 to 0.85; p=0.007), respectively,
with a significant interaction effect between treatment arms
and Immunoscore-IC (p for interaction: 0.006) and a trend for
Immunoscore (p for interaction: 0.13). No PFS difference was
shown according to TILs and PD-L1 expression. Consistent
results were reported in the overall population.

Conclusions The digital evaluation of tumor immune cell
infiltrate by means of Immunoscore-IC or Inmunoscore
identifies the subset of patients with pMIMR mCRC achieving
more benefit from the addition of the anti-PD-L1 to the upfront
treatment. Immunoscore-IC stands as the most promising
predictor of benefit from ICls.

WHAT IS ALREADY KNOWN ON THIS TOPIC

= In proficient mismatch repair (pMMR) metastatic col-
orectal cancer (mCRC) Immunoscore-IC predicts the
benefit from adding atezolizumab to FOLFOXIRI and
bevacizumab, as recently showed in the subgroup
analysis of the phase Il randomized AtezoTRIBE trial.
However, no data are available about how this informa-
tion overlaps with other potential biomarkers of micro-
environment immunogenicity including tumor infiltrating
lymphocytes (TILs), Immunoscore and programmed
death ligand-1 (PD-L1), and the relative weight of these
features.

WHAT THIS STUDY ADDS

= We observed a poor agreement between TILs and
Immunoscore or Immunoscore-IC on tumor samples of
patients with mCRC enrolled in the AtezoTRIBE study.
Both Immunoscore and Immunoscore-IC predict the ef-
ficacy of atezolizumab addition to FOLFOXIRI and beva-
cizumab in the pMMR population, while TILs and PD-L1
expression do not.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Digital pathology-based markers show the highest level
of accuracy in identifying patients with pMMR mCRC
that might benefit by the treatment with immune check-
point inhibitors. Considering the lower performance of
Immunoscore compared with Immunoscore-IC, and the
technical issues mainly related to the need to evaluate
also the invasive margin, the latter stands as the most
promising predictor.

BACKGROUND

The host immune response in the tumor
microenvironment has recently caught
growing interest for its prognostic impact in
several solid tumors." With the introduction
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of new immunotherapeutic agents in the therapeutic
armamentarium, immune tumor microenvironment has
been extensively investigated, with the aim of identifying
features of tumor immunogenicity able to predict benefit
from immune-checkpoint inhibitors (ICIs) in different
clinical scenarios.”

In early-stage colon cancer, both tumor-infiltrating
lymphocytes (TILs) assessed in H&E-stained sections and
Immunoscore, a digital immunohistochemistry-based
scoring system quantifying cytotoxic T cells in the tumor
core and at the invasive margin, showed a strong prog-
nostic effect irrespective of stage, lymph node count and
molecular features including mismatch repair system
(MMR) status /microsatellite instability and RAS/BRAF
mutational status.”

On the other hand, in metastatic colorectal cancer
(mCRC), the prognostic value of the tumor immune infil-
trate has been investigated’™"” but the predictive impact
for patients treated with cytotoxic and targeted agents
with or without IClIs still needs to be elucidated.

To this regard, in a retrospective study, among 85
patients with deficient mismatch repair (dMMR) /micro-
satellite instability-high (MSI-H) mCRC treated with ICIs,
those with a higher number of TILs achieved higher
response rates and longer survival, thus supporting the
potential role of TILs count as a predictive biomarker of
ICIs efficacy in the dAMMR/MSI-H population.'* These
results are in line with those obtained in the setting of
advanced non-small cell lung cancer (NSCLC). Indeed,
in a retrospective study of patients with NSCLC treated
with nivolumab or chemotherapy, high TILs were associ-
ated with favorable outcomes in the cohort receiving the
ICI, but not in patients treated with chemotherapy.'’

Although the majority of proficient mismatch repair
(pPMMR) /microsatellite stable (MSS) tumors has an
absent or inactive infiltrate of CD8+ Tcell, recent
evidence postulated a relevant heterogeneity also
among these tumors.® Indeed, according to the post hoc
subgroup analysis of the AtezoTRIBE study, a phase II
trial comparing upfront FOLFOXIRI (5-fluorouracil,
leucovorin, oxaliplatin and irinotecan)/bevacizumab
(bev) alone or in combination with the anti-programmed
death ligand-1 (PD-L1) atezolizumab, Immunoscore-IC,
anovel assay measuring the densities of PD-L1+and CD8+
cells as well as the proximity among these cells, stands
as a potential predictor of benefit from the addition
of the ICI. Notably, the predictive impact of Immuno-
score-IC, being Immunoscore-IC high tumors more
likely to derive benefit from the use of atezolizumab in
terms of progression-free survival (PFS), seems indepen-
dent of MMR status and tumor mutational burden, and
clearly evident also among patients with pMMR tumors."®
Consistently, an exploratory analysis of the CheckMate
9x8 study, a phase II trial comparing upfront FOLFOX
(5-fluorouracil, leucovorin, and oxaliplatin) /bev alone
or in combination with the anti-programmed cell death
protein-1 (PD-1) nivolumab, suggested that among
patients with pMMR/MSS tumors, CD8+ T cell levels 22%

in the tumor microenvironment could identify patients
deriving benefit from the addition of the anti-PD-1 to the
standard upfront therapy.'”

PD-L1 expression is regarded as a predictive marker of
ICI efficacy'® 9 and is adopted for selecting patients to
be treated with ICIs in several solid tumors.?’2* However,
the benefit from ICIs in AMMR/MSI-H mCRC is observed
irrespectively of PD-L1 expression.*® At the same line,
an exploratory subgroup analysis of the above mentioned
CheckMate 9x8 study showed that the PD-L1 expres-
sion does not affect the efficacy of ICIs in combination
with chemotherapy in mCRC population composed by
pMMR/MSS tumors for the 95% of cases.'”

Based on these considerations, we performed a compre-
hensive characterization of the tumor immune cell infil-
trate and PD-L1 expression on tumor samples of patients
with mCRC enrolled in the AtezoTRIBE study,'® in order
to assess the concordance among TILs, Immunoscore
and Immunoscore-IC, and to explore their clinical rele-
vance as prognostic and predictive factors with regard to
the use of ICIs.

METHODS

Study population

AtezoTRIBE'® (NCT03721653) was a phase II random-
ized, open-label, multicenter trial where 218 patients
with initially unresectable mCRC (18-70 years old with
Eastern Cooperative Oncology Group performance
status (ECOG-PS) of 2 or less or 71-75 years old with
an ECOG-PS of 0) were randomized in a 1:2 ratio to
receive FOLFOXIRI/bev or the same regimen plus the
anti-PD-L1 atezolizumab. All treatments were admin-
istered up to eight cycles, followed by 5-fluorouracil
plus bev with or without atezolizumab, according to the
randomization group, until disease progression, unac-
ceptable adverse events, or consent withdrawal in both
arms.

Patients with availability of an archival tumor sample
collected before starting the study treatment and
adequate for tumor immune cell infiltrate assessment
were included in the present analysis.

Immune-markers associated with clinical outcome
in the control arm of the AtezoTRIBE study, would
have been validated in sample from patients previously
enrolled in the TRIBE2 trial®® (NCT02339116), a phase
IIT randomized, open-label, multicenter trials where 679
patients with initially unresectable mCRC (aged 18-70
years old with ECOG-PS of 2 or less or 71-75 years old
with an ECOG-PS of 0) were randomized in a 1:1 ratio
to receive FOLFOX/bev followed by FOLFIRI/bev after
disease progression or FOLFOXIRI/bev followed by the
reintroduction of the same agents after disease progres-
sion. All treatments were administered up to eight cycles,
followed by 5-fluorouracil plus bev until disease progres-
sion, unacceptable adverse events, or consent withdrawal
in both arms.
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TILs, Immunoscore, Immunoscore-IC and PD-L1 and tumor
mutational burden assessment

TILs assessment was performed by optical microscope
and centralized at the Department of Surgical, Medical
and Molecular Pathology and Critical Care Medicine,
University of Pisa. Tissue samples were independently
evaluated by two pathologists (CU and AP) blinded to
clinical information, treatment regimen, and outcome.
The density of TILs was defined as the mean value of
five random observations and counts at high-power
fields (40x) of tumor-enriched areas made of >60% of
neoplastic cells on H&E-stained sections. In paucicellular
tumors, such as mucinous adenocarcinomas, the analysis
was performed within fields with the highest tumor cell
density. Only tumor epithelium infiltrating lymphocytes
were retained for scoring, while stromal lymphocytes were
not scored. Tumors showing an average number of TILs
<2.0 were defined as TILs-low, whereas those with >2.0
TILs were defined as TILs-high.” Immunoscore, Immu-
noscore-IC and PD-L1 were assessed at the laboratories
of Veracyte (Marseille, France), blinded to patients’ clin-
ical data, treatment received, and outcome, as previously
described.” '

For Immunoscore evaluation, only surgically resected
specimens from primary tumor or liver metastases were
considered eligible, while biopsy samples were excluded.
One formalin-fixed paraffin-embedded tumor sample
containing the tumor core and invasive margin was inde-
pendently selected by two pathologists (CU and AP) at the
Department of Surgical, Medical and Molecular Pathology
and Critical Care Medicine, University of Pisa. Two tumor
sections were processed by immunohistochemistry for
CD3 and CD8 staining. Counterstained slides were digi-
talized at x10 magnification and 0.45 pm/ pixel resolution
(NanoZoomer-XR, Hamamatsu, Japan) and CD3+ and
cytotoxic CD8+T-stained cells in the tumor core and inva-
sive margin were quantified by digital pathology (Immu-
noscore Analyzer, Veracyte SAS). The Immunoscore test
for each patient was calculated from the mean of four
density percentiles (two markers and two regions) and
then, according to predefined cut-offs, dichotomized as
low or high if a 0-25% or 25-100% density was scored,
respectively.

For Immunoscore-IC test, surgically resected speci-
mens or biopsies from either primary tumor or metastatic
sites were deemed eligible. A single tumor tissue section
was processed by immunohistochemistry for PD-L1 and
CD8 staining. Stained slides were scanned with a high-
resolution scanner (NanoZoomer XR, Hamamatsu
Photonics, Hamamatsu, Japan) to obtain 20xdigital
images. The densities of PD-L1+ cellsand cytotoxic
CD8+T cells in the tumor core were quantified by digital
pathology on the HALO platform (Indica Labs, Corrales,
New Mexico, USA), as well as their proximity and clus-
tering. In particular, five parameters, measured as linear
values, were selected for inclusion into the Immuno-
score-1C score (density of total CD8, density of CD8-free
(without PD-L1+ cell in proximity), density of CD8-cluster

(CD8 cells in proximity of less than 20 micrometers of
another CD8), density of PD-L1 cells, and distance
between CD8-positive and PD-L1-positive cells). The risk-
score was computed incorporating the five parameters
and dichotomized into two categories: the low-risk group,
characterized by high values of Immunoscore-IC markers,
was defined as Immunoscore-IC-high, whereas the high-
risk group, with low markers density values, was defined
as an Immunoscore-IC-low.

PD-L1 immunohistochemical expression was evalu-
ated on surgically resected specimens or biopsies from
either primary tumor or metastatic sites. Stained slides
were scanned with a high-resolution scanner (NanoZo-
omer XR, Hamamatsu Photonics, Hamamatsu, Japan) to
obtain 20x digital images. The density of PD-L1+ tumor
cells was quantified by digital pathology using the HALO
platform (Indica Labs, Corrales, New Mexico, USA). A
cut-off of 1% was adopted to differentiate tumors with
high and low PD-L1 expression (online supplemental
table 1).

Tumor mutational burden (TMB) was assessed by
means of FoundationOne CDx assay (Foundation Medi-
cine, Cambridge, Massachusetts, USA). A cut-off of 10
mutations/megabase was adopted to differentiate tumors
with high and low TMB.*’

Statistics

X2 test, Fisher’s exact test, or Mann-Whitney test were
used when appropriate to compare clinical and molec-
ular baseline characteristics among subgroups defined
according to TILs, Immunoscore, Immunoscore-IC and
PD-L1 expression. Strength of concordance between
TILs and Immunoscore or Immunoscore-IC was carried
out by means of K of Cohen. PFS was defined as the
time from randomization to the first evidence of disease
progression or death, whichever occurred first, while
and overall survival (OS) was defined as the time from
randomization to death. Objective response rate (ORR)
was defined as the percentage of patients who achieved
partial or complete response according to RECIST
(Response Evaluation Criteria in Solid Tumors) V.1.1
criteria.”® Survival curves were estimated by the Kaplan-
Meier method and compared with the log-rank test.
HRs with 95% CIs were estimated with Cox proportional
hazards model. ORs with 95% CIs were estimated with
a logistic regression model. Subgroup analyses to assess
the benefit of FOLFOXIRI/bev plus atezolizumab versus
FOLFOXIRI/bev based on TILs, Immunoscore, Immu-
noscore-IC and PD-L1 expression subgroups in terms
of PFS were carried out using interaction tests. The
abovementioned analyses were separately performed
in the pMMR subgroup. Statistical significance was set
at a p value of 0.05 for a bilateral test. Considering the
exploratory nature of the present study, no adjustment
for multiple testing was performed. The data cut-off for
the present analysis was August 1, 2021. All analyses were
carried out with SAS V.9.4.
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RESULTS

Out of 218 patients enrolled in the AtezoTRIBE study,
181 (83%), 77 (35%), 157 (72%) and 162 (74%) tumor
specimens were successfully tested for TILs, Immuno-
score, Immunoscore-IC and PD-L1 expression, respec-
tively (online supplemental figure 1).

Patients’ characteristics are listed in table 1.

Overall, 69 (38%), 45 (58%), 50 (32%) and 21 (13%)
tumors were classified as TILs-high, Immunoscore-high,
Immunoscore-IG-high  and PD-Ll-high, respectively.
TILs-high and PD-L1-high tumors were more frequently
dMMR compared with TILs-low (12% vs 3%, p=0.021) and
PD-L1-low (19% vs 5%, p=0.040), while Immunoscore-IC-
high tumors had more often a high TMB compared with
Immunoscore-IClow (24% vs 8%, p=0.018). In addition,
TILs-high had less frequent liver metastases with respect
to TIL-low (64% vs 79%, p=0.020). No other significant
differences were reported among TILs, Immunoscore,
Immunoscore-JC and PD-L1 expression subgroups
(table 1).

Similar results were observed in the pMMR population
(online supplemental table 2).

Among TILs-high tumors (n=69) with paired data
available for Immunoscore (n=21, 30%) and Immuno-
score-IC (n=54, 78%), 13 (62%) and 21 (39%) cases were
Immunoscore-high and Immunoscore-IC-high, respec-
tively. Similarly, among TILs-low samples (n=112) with
paired data available for Immunoscore (n=53, 47%) and
Immunoscore-IC (n=97, 87%), 24 (45%) and 73 (75%)
were Immunoscore-low and Immunoscore-IClow, respec-
tively. Therefore, the strength of agreement between TILs
and Immunoscore or Immunoscore-IC was poor (K of
Cohen=0.055and 0.15, respectively) (figure 1, panel A).
Consistent results were reported in the pMMR population
(figure 1, panel B). In pMMR population, no differences
were observed between TILs-high and TILs-low tumors
in terms of PFS (p=0.36) (online supplemental figure 2,
panel A), as well as between PD-L1-high and PD-LI-low
tumors (p=1.0) (online supplemental figure 2, panel
D). On the other hand, patients with Immunoscore-
high or Immunoscore-IC-high tumors achieved longer
PFS than those with Immunoscore-low (-16.4 vs 12.2
months; HR: 0.55, 95% CI: 0.30 to 0.99 p=0.049) (online
supplemental figure 2, panel B) Immunoscore-IC-low
(-14.8 vs 11.5 months; HR: 0.55, 95% CI: 0.35 to 0.85;
p=0.007) (online supplemental figure 2, panel C). Inter-
action effects between TILs, Immunoscore and Immuno-
score-IC subgroups and treatment arm were observed in
terms of PFS, while the benefit of the addition of ICIs
to FOLFOXIRI/bev was independent of PD-L1 expres-
sion (figures 2 and 3). Unexpectedly, a higher benefit
in favor of the addition of atezolizumab was reported in
patients with TILs-low tumors (p for interaction=0.039).
On the other hand, patients with Immunoscore-IC-high
tumors showed a higher PFS advantage from the addi-
tion of atezolizumab (p for interaction=0.006). The
same trend for higher benefit in favor of FOLFOXIRI/
bev plus atezolizumab was observed in patients with

Immunoscore-high tumors (p for interaction=0.13). No
interaction effect was shown between the four immune-
biomarkers and treatment arm in terms of ORR (online
supplemental figure 3).

The prognostic effect of TILs, Immunoscore, Immuno-
score-IC and PD-L1 expression was assessed in the group
of patients with pMMR not treated with atezolizumab.
In this cohort, patients with TILs-high tumors achieved
longer PFS than those with TILs-low (15.0 vs 10.8 months;
HR: 0.46, 95% CI: 0.22 to 0.96; p=0.034) (figure 4, panel
A) populations, while no difference was observed based
on Immunoscore, Immunoscore-IC and PD-L1 expres-
sion (figure 4, panels B-D).

Consistent results were observed in the overall popu-
lation (online supplemental figure 4; figure 3; online
supplemental figure 5). In order to validate the prog-
nostic impact of TILs, we evaluated samples from patients
enrolled in the previous TRIBE2 study of FOLFOXIRI/
bev versus FOLFOX/bev as upfront therapy in unresect-
able mCRC. However, among 434 pMMR/MSS tumors,
no differences were observed between TILs-high (N=263,
61%) and TILslow (N=171, 39%) groups in terms of
both PFS (p=0.39) (online supplemental figure 6, panel
B) and OS (p=0.86) (online supplemental figure 6, panel
D). Consistent results were shown in the overall popula-
tion (online supplemental figure 6, panels A and C).

DISCUSSION

The introduction of ICIs has deeply improved the prog-
nosis of several solid and hematological malignancies,
including melanoma, lymphoma, lung, kidney, and
urothelial cancers.” However, ICIs remain largely inef-
fective in mCRC, where the benefit of immunotherapy is
currently limited to a small subset of patients with tumors
harboring AMMR/MSI-H (4-5%)* *** or pathogenetic
mutations of POLE gene (0.5-1%) 3

Recently, the phase II randomized AtezoTRIBE study
suggested that among pMMR/MSS tumors, a subgroup
of tumors has an immunogenic tumor microenviron-
ment and, consequently, may benefit from the anti-PD-L1
addition to upfront chemotherapy and bev.'® In partic-
ular, Immunoscore-IC test is able to identify about 30%
of pMMR tumors with an ‘activated’ immune microen-
vironment, accountable for preliminary evidence of
benefit from adding atezolizumab to FOLFOXIRI/bev
in the AtezoTRIBE trial.'® Recently, the post hoc analysis
of another phase II randomized trial, CheckMate 9x8,
reported a higher benefit from the addition of nivolumab
to FOLFOX/bev among patients with CD8+ T cells levels
higher than 2%."

In the present study, we compared the predictive impact
of two other candidate biomarkers depicting the immune
tumor microenvironment, TILs and Immunoscore, in
patients enrolled in the AtezoTRIBE trial. Although TILs
and Immunoscore showed a clear prognostic effect in
early-stage colorectal cancer (CRC)™ and their predic-
tive value with regard to response to immunotherapy has
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Figure 1 Donut plot showing concordance among TILs, Immunoscore and Immunoscore-IC in overall population (panel A) and
in proficient mismatch repair subgroup (panel B) of the AtezoTRIBE study. TILs, tumor-infiltrating lymphocytes.

i HHHHHH

strongly been suggested,” whether these two biomarkers
might predict the efficacy of ICIs in pMMR/MSS mCRC
is currently poorly investigated. In addition, we also
assessed the role of PD-L1 expression on tumor cells for
its predictive value of ICI efficacy observed in other solid

Surprisingly, higher levels of TILs were associated
with lower, instead of higher, benefit from the addi-
tion of atezolizumab to upfront therapy. Conversely, as
expected, a larger PFS benefit from the ICI-based strategy
was detected in patients with Immunoscore-high or
Immunoscore-IC-high tumors. No interaction effect was
observed between treatment arms and PD-L1 expression.

It is well-known that tumor immune infiltrate includes
multiple cell types with possible opposite immune-
stimulating or immune-suppressive effects.”* To this
regard, a recent study reported that TILs composi-
tion in mCRC was rather heterogeneous with some
tumors showing CD8+ prevalence, others having CD4+

preponderance, others being characterized by a predomi-
nance of regulatory T cells.”” Therefore, TILs assessment,
providing a rough evaluation of lymphocytes in the tumor
specimen, while not distinguishing T cells according to
their functions, does not adequately depict the immuno-
genicity of tumor microenvironment, at least in pMMR/
MSS mCRC. Indeed, there is a poor agreement between
TILs and Immunoscore or Immunoscore-IC (K of Cohen
<0.20) in our study and similar results were showed by
Pages et al, where a 48% discordance was found between
Immunoscore and TILs density.” This result might be
explained by the fact that while both Immunoscore and
Immunoscore-IC are measures that objectively quan-
tify predefined T-cell subsets and describe their spatial
distribution in specific tumor regions by means of digital
pathology, TILs testing provides a semi-quantitative
evaluation of undefined cell populations in randomly
selected tumor areas, as determined by a visual operator-
dependent assessment. Indeed, a weak concordance was
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(panel B), Immunoscore-IC (panel C) and PD-L1 expression (panel D) in the proficient mismatch repair population of the
AtezoTRIBE study. PD-L1, programmed death ligand-1; TILs, tumor-infiltrating lymphocytes.

previously reported between pathologist visual scoring of
the CD3+ and CD8+ T-cell densities at the tumor site and
Immunoscore for early-stage colon cancer and minimal
agreement among pathologists was observed.”® However,
whether a digital assessment might better quantify TILs
leading to a more suitable evaluation of their predictive
value for ICIs efficacy in mCRC remains to be established.
To this regard, a recent retrospective study showed that a
machine learning-based analysis of H&E digital images of
patients with metastatic NSCLC treated with single-agent
ICIs found a higher response rates and longer PFS and OS
in tumors with higher levels of TILs.”” Moreover, a digital
quantification of a subset of TILs, like PD-1+TILsand
PD-1+CD8+T cells, could even more accurately catch
the subgroup of patients that benefit of IClIs, as recently
showed in metastatic NSCLC* and in early pMMR CRC.”

Although OS data are not yet available in our study for
immature follow-up, Immunoscore and Immunoscore-IC
showed no prognostic impact in terms of PFS in patients
with mCRC treated without ICIs, consistently with a
previous study reporting a less prognostic relevance of

Immunoscore in the metastatic setting compared with
early stages CRC."" Similarly, although patients with TILs-
high tumors had better PFS when treated with FOLF-
OXIRI/bev in the AtezoTRIBE study, the prognostic
value of TILs was not confirmed in the larger cohort of
the TRIBE2 study. Indeed, immunogenic cells density
decreases across stages in CRC*"*! and therefore we can
speculate that the whole lymphocyte assessment by means
of TILs test appropriately catches the immunogenicity
and prognosis of CRCs only in early stages when cytotoxic
T cells are prevalent.

In our series both Immunoscore and Immunoscore-1C
predict efficacy of ICIs addition to FOLFOXIRI/bev, but
data about Immunoscore are less robust, due to the small
number of evaluable cases. To this regard, a major limita-
tion for assessing the performance of the Immunoscore
in the metastatic setting is that a representative invasive
margin is required for this analysis, which is lacking in
the case of metastatic patients with unresected primary
tumors. Indeed, in the present study, Inmunoscore data
was available only for 77 patients, as compared with 157
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Figure 3 Forest-plot according to TILs, Immunoscore, Immunoscore-IC and PD-L1 expression of progression-free survival in
the overall population and in the pMMR subgroup of the AtezoTRIBE study. PD-L1, programmed death ligand-1; TILs, pMMR,
proficient mismatch repair; TILs, tumor-infiltrating lymphocytes.

better prognosis than unresected patients* and not be
suitably representative of the overall study population.
More recently, a biopsy-adapted Immunoscore, a digital
immunohistochemistry quantification of CD3+ and CD8+

cases in which Immunoscore-IC was successfully assessed.
Moreover, the Immunoscore results could be potentially
biased by the enrichment in the assessable population of
patients with resected primary tumors that could have
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Figure 4 Kaplan-Meier curves of progression-free survival according to TILs (panel A), Immunoscore (panel B), Inmunoscore-
IC (panel C) and PD-L1 expression (panel D) in the proficient mismatch repair treated with FOLFOXIRI/bevacizumab of the
AtezoTRIBE study. PD-L1, programmed death ligand-1; TILs, tumor-infiltrating lymphocytes.
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T cells in the tumor region of biopsy samples, was devel-
oped for locally advanced rectal cancer. In this setting,
biopsy-adapted Immunoscore positively correlates with
histopathological response to neoadjuvant chemo-
radiotherapy and disease relapse thus supporting this
biomarker, in addition to postneoadjuvant treatment
images, as a promising tool for selecting patients candi-
date to watch-and-wait strategy.” ** However, the prog-
nostic impact of biopsy-adapted Immunoscore is not
validated in early-stage colon cancer and in mCRC.

Differently from other solid tumors,18 Y but in accor-
dance with other studies both in dMMR/MSI-H*%
and pMMR/MSS'” mCRC, PD-L1 expression showed no
predictive role for ICIs efficacy in our analysis. However,
whether PD-L1 expression assessed in both tumor and
immune cells (CPS: Combined Positive Score) or in
tumor infiltrating immune cells (IC score) might be
a better predictor of benefit from the addition of ICIs
to chemotherapy in mCRC, as reported for other solid
tumors,” is still to be established.

In conclusion, our study shows that a subset of patients
with pMMR mCRC with immunogenic tumor microen-
vironment benefit from the addition of anti-PD-LI1 to
upfront treatment and that Immunoscore-IC stands as
the most promising marker to identify this subgroup.
Considering that the analysis of investigated immune-
related biomarkers was not preplanned and no correc-
tion for multiple testing was applied, our data should
be regarded as hypothesis-generating. Moreover, with
specific regard to Immunoscore-IC, the reliability of this
assessment should be validated in samples from other
trials evaluating the use of ICIs in pMMR mCRC and in a
prospectively conceived randomized trial.
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