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ABSTRACT

The consensus Immunoscore has a prognostic value that has been confirmed in two randomized phase 3
clinical trials, and it provides a reliable estimate of the recurrence risk in colon cancer. The latest edition of
the WHO classification of the Digestive System Tumors introduced for the first time the immune response
as an essential and desirable diagnostic criteria for digestive cancers. Therefore, the immune response and
Immunoscore evaluation within the tumor microenvironment is clinically relevant. In addition, the
evaluation of the Immunoscore in stage Ill colon cancer patients from the IDEA France clinical trial
evaluating 3 versus 6 months of oxaliplatin-based adjuvant chemotherapy demonstrated the predictive
value of Immunoscore for treatment duration. Immunoscore predicted response to 6 months FOLFOX
chemotherapy both in low- and high-risk Stage Il patients. Low-risk patients (T3, N;) with High-
Immunoscore had the 3-year DFS of 91.4% when treated with the 6-month FOLFOX, and only 80.8%
with the 3-month regimen. The international validation of the prognostic value of the consensus
Immunoscore together with its predictive value to guide treatment provides important information for
the personalized management of colon cancer patients.
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Impact of immunity on colon cancer patients evaluated the noninferiority of 3 versus 6 months of adjuvant
therapy with either FOLFOX or CAPOX in patients with
resected stage III CC, in phase 3 randomized trials. The pri-
mary objective of the study was not reached, and it was not
possible to conclude to overall noninferiority of the 3 months
arm in this trial. However, the IDEA study showed that shorter
duration of adjuvant therapy was associated with a significantly
lower incidence and severity of adverse events, especially for
the long-lasting oxaliplatin-induced peripheral sensory neuro-
pathy. Subgroup analyses showed that CAPOX met the criteria
for non-inferiority, but those for FOLFOX did not. Since
differences in DFS by adjuvant treatment duration were rela-
tively modest, the data suggested that risk categories based on

The IDEA-France prospective study, together with another
phase 3 randomized clinical trial (N0147)" validated the value
of Immunoscore in prognostication of relapse and death in
stage III CC patients treated with a standard adjuvant treat-
ment combining fluoropyrimidine and oxaliplatin. Similar
Immunoscore prognostic results were found in N0147 and
IDEA phase 3 trials. The Immunoscore-N0147 study was con-
ducted in collaboration with clinicians and researchers from
the Mayo Clinic." The Immunoscore-IDEA France study was
conducted in collaboration with PRODIGE, a digestive oncol-
ogy intergroup gathering the GERCOR, the FFCD and
UNICANCER organizations.>”> The two studies were per-

formed, using the pre-defined consensus Immunoscore, and
included 559 patient samples from the FOLFOX alone arm of
the NCCTG-NO0147 trial, and 1062 patient samples from both
arms (3 vs 6 months) of the IDEA France trial.

The American-Joint-Committee-on-Cancer/Union-for-
International-Cancer-Control (AJCC/UICC) TNM staging-
system is the standard tool to guide patient treatment strategies
and predict colon cancer (CC) prognosis. Adjuvant therapy
using the fluorouracil, leucovorin, and oxaliplatin (FOLFOX)
regimen or capecitabine and oxaliplatin (CAPOX) regimen is
the standard of care for patients with stage III CC. The
International ~ Duration  Evaluation  of  Adjuvant
Chemotherapy (IDEA) collaboration study prospectively

T and N stage grouping could be used to inform the duration of
adjuvant chemotherapy. Specifically, low-risk (T 3N;) patients
were shown to have similar outcomes after 3 vs 6 months of
CAPOX, but 3 months was statistically inferior to 6 months of
FOLFOX in the high-risk (T, and/or N,) group.* This study
underlines the need for additional biomarkers for the efficacy
of adjuvant chemotherapy in CC patients. Following these
results on DFS, OS results were very recently communicated
and showed very modest differences between 3 and 6 months
of adjuvant therapy altogether, but still with a possible interest
of 6 months FOLFOX in high-risk patients. Altogether, though
not statistically significant, the non-inferiority of 3 vs 6 months
of chemotherapy is well accepted for low-risk stage III patients
but the consensus is more debated for high-risk stage III
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patients. Thus, tools to better classify patients needing 6 months
of adjuvant therapy would be of major interest.

Multiple ways to classify CC have been proposed. These
ways rely on tumor cell characteristics including molecular
pathways, mutational status, and tumor gene expression-
based methods. The major importance of the preexisting adap-
tive immune reaction within human tumors (ie.
Immunoscore) for prognostic purpose was demonstrated in
2006, leading to paradigm shift in oncology.®® The latest
edition of the WHO classification of the Digestive System
Tumors introduced for the first time the immune response as
essential and desirable diagnostic criteria for digestive cancer.
The immune status of the tumor might further influence the
magnitude of the response to chemotherapy since these agents
are impacting the immunity of the patients.

The consensus Immunoscore is the first internationally vali-
dated standardized digital-pathology-based assay to quantify the
immune infiltrate. The evaluation of Immunoscore in the IDEA
France trial allowed us to test the prognostic and predictive
values of Immunoscore. The primary objective of this prospec-
tive ancillary study was to validate the prognostic performance of
Immunoscore to predict DFS in stage III CC patients included in
the IDEA France cohort study. The secondary objective was to
investigate the predictive value of Immunoscore in terms of DFS
in patients receiving 3 versus 6 months of oxaliplatin-based
adjuvant chemotherapy. Densities of CD3+ and CD8 + T cells
in the tumor and invasive margin of each patient were deter-
mined by immunohistochemistry, quantified by digital pathol-
ogy, and converted into the pre-defined consensus
Immunoscore for the 1062 available patients of the study.’
Immunoscore Low and High were observed in 43.6%, 56.4% of
patients, respectively. Immunoscore-Low identified patients at
higher risk of relapse or death compared to Immunoscore-High
(HR = 1.54; 95% CI, 1.24-1.93, P = .0001). The 3-year DFS was
66.8% (95% CI, 62.2-70.9) for Immunoscore-Low and 77.1%
(95% CI, 73.0-80.4) for Immunoscore-High. In multivariable
analysis, Immunoscore remained significantly independently
associated with DFS (P = .0031) when adjusted for gender,
histological grade, T-stage, N-stage, and MSI. For FOLFOX
treated patients (91.6% of the cohort), a statistically significant
interaction was observed for the predictive value of

FOLFOX Practice
6 mo. 3mo. Pvalue changing
FOLFOX (- >N
High-IS . o
S H 91.4% 80.8% 0.01 Yes

Low-risk | g7 0%
(T1-3, N1) .
o
59% \(L"w"s J[ 77.5%
0%

v

74.5%

Stage Il
g High-I1S

All IDEA 733% /( 51% |

FOLFOX IDEA 74.2% [ High-risk
(T4 and/or N2) 58.9% .
JL 58.2% Yes 1

IS tested 72.6%
“\.{ Low-IS

als 49%
Figure 1. Treatment decision-tree using low pathological risk (T;3, N;) high
pathological risk (T, and/or N,) categories, and the consensus Immunoscore (IS)
with pre-defined categories (high >70%, and low <70%). The 3 years DFS rates
(%) (black), and proportion of patients (%) (blue) are illustrated. The predictive
value of Immunoscore is calculated comparing 3 to 6 months FOLFOX treatment
using Log rank statistical test.
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Immunoscore for treatment duration (3 vs 6 months) in terms
of DFS. High-Immunoscore significantly predicted benefit of
6 months treatment (HR = 0.53; 95% CI, 0.37-0.75; Log-rank
P =.0004), including clinical low- and high-risk stage ITI CC (all
P <.001). Conversely, patients with Low-Immunoscore (46.4%)
did not derive significant benefit from the 6-month FOLFOX
versus 3-month. Thus, we report in the IDEA France trial
a statistically significant interaction between Immunoscore and
treatment duration suggesting the predictive value of
Immunoscore in terms of DFS. Patients with stage IIT CC had
a better outcome when treated for 6 months with FOLFOX as
compared to 3 months if they had a high-Immunoscore but this
was not observed anymore in patients with a low-Immunoscore.
This was true independently of the clinical high- (T, and/or N,)
or low-risk (T 3, N;) group, demonstrating the predictive value
of Immunoscore. Patients with Low-Immunoscore (44.6%)
appeared to be doubly penalized by an increased risk of recur-
rence and the lack of benefit from longer duration of treatment.
Importantly, clinically low-risk patients (T; 3, N;) with High-
Immunoscore had a 3-year DFS of 91.4% when treated with the
6-month FOLFOX, and only 80.8% with the 3-month regimen.
Thus, even low-risk (T3, N;) patients could effectively benefit
from 6 months of FOLFOX, depending on their Immunoscore
status, thereby changing clinical practice (Figure 1). Conversely,
high-risk patients may not benefit from 6 months of adjuvant
FOLFOX if they do have a low-Immunoscore (Figure 1), and
considering the poor outcome in these patients, new therapeutic
options have to be developed. Component drugs in the FOLFOX
regimen include 5-fluorouracil that may partially deplete or
transiently inactivate inhibitory immune cells, and oxaliplatin
that may increase cytotoxic T-cell infiltration and induce immu-
nogenic cell death (ICD).” We can hypothesize that ICD-driven
immunity can no longer operate in tumors classified as Low-
Immunoscore, reflecting in situ immunological defects such as
a weak immunogenicity of the tumor and/or immunosuppres-
sive environment. Furthermore, Immunoscore within metastasis
also predicted the risk of relapse and death in Stage IV colorectal
cancer resected from all their metastatic lesions.'>""

The feasibility, robustness, and reproducibility of
Immunoscore are essential steps for its integration in clinical
practice. In a routine practice for prospective cases, the
Immunoscore success rate exceeds 90% without retesting and
95% after retesting. Indeed, the analytical validity of
Immunoscore was recently published.'>"> A limitation of our
study is that 90% of patients in the IDEA France study were
treated with the FOLFOX-regimen, precluding from any con-
clusion for patients receiving CAPOX. Furthermore, these
important predictive results should be further validated in
additional IDEA studies. Finally, ctDNA assessment after sur-
gery seems to be a relevant marker of minimal residual disease
and to stratify patients for their relapse risk and may bear
complementary information to help guiding clinical decision.

Conclusion

These results strengthen Immunoscore Level of Evidence and posi-
tion Immunoscore as an essential diagnostic tool to enable
a personalized management of stage III CC patients. Indeed, in the
latest (5) edition of the WHO Digestive System Tumors



classification, was introduced “the immune response as essential and
desirable diagnostic criteria for colorectal cancer”, and citing the con-
sensus Immunoscore as best clinical evidence in colon cancer.
Furthermore, the 2020 ESMO Clinical Practice Guidelines for
colon cancer included Immunoscore to refine the prognosis and
thus adjust the chemotherapy decision-making process in stage II
and even in low-risk stage III patients. These results and recent
guidelines argue for the benefit of implementing the Immunoscore
in clinical practice and for its introduction in a new TNM-Immune
(TNMI) dlassification system. The Immunoscore assay has been
developed as an in vitro diagnostic test (CE-IVD) and is available
in FDA CLIA-certified laboratories for routine use. Thus, persona-
lized colon cancer evaluation with Immunoscore should be done for
better patient care management.
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