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abstract

PURPOSE The recommended duration of adjuvant fluoropyrimidine and oxaliplatin chemotherapy for patients with
stage III colon cancer is based on tumor classification into clinically low-risk (T1-3 N1) and high-risk (T4 or N2)
groups. We determined whether Immunoscore can enhance prognostication within these risk groups.

MATERIALS AND METHODS Patients with stage III colon carcinomas (N = 600) were randomly selected from the
infusional fluorouracil, leucovorin, and oxaliplatin arm of adjuvant trial NCCTG N0147 (Alliance for Clinical Trials
in Oncology). Tumors were evaluated for Immunoscore that quantifies CD3+ and CD8+ T-cell densities in the
tumor center and invasive margin by digital image analysis. Disease-free survival (DFS) by Immunoscore was
analyzed using a multivariable Cox regression model in each risk group with adjustment for covariates including
KRAS, BRAFV600E, and mismatch repair status.

RESULTS Of 559 cancers with Immunoscore data, 299 (53.5%) were classified as clinically low-risk (T1-3 N1) and
260 (46.5%) as clinically high-risk (T4 and/or N2). Among patients with low-risk tumors, those with Immunoscore-
Low versus Immunoscore-High tumors had significantly worse 5-year DFS rates (77.5% v 91.8%; hazard ratio,
1.70; 95%CI, 1.03 to 2.79; P = .037). Among patients with high-risk tumors, those with Immunoscore-Low versus
Immunoscore-High tumors also had significantly worse DFS (55.3% v 70.3%; hazard ratio, 1.65; 95% CI, 1.11 to
2.47; P = .013). Tumors that were low-risk/Immunoscore-Low had similar outcomes as did tumors that were high-
risk/Immunoscore-High (P = .174). Prognostication was significantly improved in multivariable models where
Immunoscore was added to clinical risk parameters and limited biomarkers (likelihood ratio test P = .0003).

CONCLUSION Immunoscore can refine patient prognosis beyond clinical risk group classification, suggesting its
potential utility for adjuvant decision making.
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INTRODUCTION

Immunoscore quantifies cytotoxic T cells in the tumor
microenvironment by combining CD3+ and CD8+

T-cell densities in the tumor core and its invasive
margin. Previous studies have validated the con-
sensus Immunoscore as an independent prognostic
variable in patients with stage I-III colorectal
cancer,1,2 including the IDEA France3 and NCCTG
N01474 phase III adjuvant chemotherapy trials.
Immunoscore has been incorporated into the Euro-
pean Society for Medical Oncology (ESMO) Clinical
Practice Guidelines (2020) for localized colon
cancer5 and the Pan-Asian adapted ESMO Clinical
Practice Guidelines (2021) to refine patient prog-
nosis. Although use of a fluoropyrimidine plus oxa-
liplatin is standard adjuvant chemotherapy for stage
III colon cancers, the recommended duration of this

treatment is currently based on T and N stage
risk classification as demonstrated in the IDEA
collaboration6 and endorsed by the National Com-
prehensive Cancer Network and ESMO. Patients with
clinically low-risk (T1-3 N1) tumors are recommended
to receive at least 3 months of adjuvant fluoropyrimidine
plus oxaliplatin treatment, whereas those with clinically
high-risk (T4 and/or N2) tumors should receive 6months
of treatment.6 Before results from the IDEA collaboration,
the standard of care was to administer 6 months of
adjuvant infusional fluorouracil, leucovorin, and oxali-
platin (FOLFOX) chemotherapy. Here, we determined
the potential of Immunoscore to refine patient prognosis
within clinically low-risk and high-risk groups from the
FOLFOX treatment arm of a completed phase III adju-
vant chemotherapy trial (NCCTG N0147; Alliance for
Clinical Trials in Oncology).
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MATERIALS AND METHODS

Study Population

Patients with curatively resected, stage III colon adenocar-
cinomas (N = 600) were randomly selected from the
FOLFOX alone arm of adjuvant trial NCCTG N0147 (Alliance
for Clinical Trials in Oncology). This trial evaluated FOLFOX
for 6 months with or without cetuximab, and the addition of
cetuximab to FOLFOX was not associated with a significant
difference in the primary end point of disease-free survival
(DFS).7 Primary tumor sidedness was defined as relative to
the splenic flexure, where left-sided tumors included those
located at the splenic flexure. The median patient follow-up
for survival in the N0147 study population was 83 months.
Patient clinicopathologic features and limited biomarker data
in the study cohort did not differ significantly from other
cases in the FOLFOX arm of the N0147 study except for the
BRAF/KRAS variable (Appendix Table A1).

Immunoscore

Immunohistochemical staining of CD3+ and CD8+ T cells
was performed on formalin-fixed, paraffin-embedded tumor
sections, as previously described.2 Briefly, using image
analysis software, the density of CD3+ and CD8+ T cells was
quantified by the number of cells per mm2 in the tumor
center and invasive margin.2,8,9 Densities were converted
into percentiles (0%-100%), and the mean of four per-
centiles (two markers and two regions) was calculated and
converted into an Immunoscore. The two-level classification
uses low (0%-1% and 0%-25%) and high (2%-4% and
25%-100%) density scores. After quality control criteria were
implemented, there were 559 cases with available results
that were analyzed blinded to patient clinical outcome data.

Analysis of tumors for mutations in KRAS and BRAFV600E

genes and mismatch repair (MMR) status had been previ-
ously performed.10 A separate cohort of patients (N = 1,532)
from the N0147 trial with tumor-infiltrating lymphocyte (TIL)
densities quantified using light microscopy was used for

assessment of concordance with Immunoscore in an ex-
ploratory analysis. Optimal cut points for TIL densities for
association with DFS were previously determined.11

The study was approved by the Mayo Clinic Institutional
Review Board. Each participant signed an Institutional Re-
view Board—approved, protocol-specific informed consent.
Data collection and statistical analyses were conducted by the
Alliance Statistics and Data Center. The N0147 trial had been
registered at ClinicalTrials.gov identifier (NCT00079274).

Statistical Analysis

DFS was defined as time from random assignment to re-
currence or death because of all causes, whichever oc-
curred first. The distribution of DFS was evaluated by the
Kaplan-Meier method. DFS by Immunoscore was analyzed
by a multivariable Cox regression model in the overall cohort
and in each clinical risk group with adjustment for covariates
as shown. A backward elimination procedure (P value of .05
as a threshold for remaining in the model) was applied to
identify the most important covariates to predict DFS. Model
fitting was compared using the likelihood ratio test. The final
model was tested for the proportional hazards assumption.
Adjusted hazard ratios (HRs) and 95% CIs are reported. For
interaction P values, the threshold for statistical significance
was , .05. Two-sided P values are reported; P ,.05 was
considered statistically significant.

RESULTS

Characteristics of the study population are as follows: the
median patient age was 59 years, 51.2% of study partic-
ipants were men, and 46.1% had right-sided tumors
(Appendix Table A1). Of 559 cancers with an Immunoscore
result, 299 (53.5%) were categorized as clinically low-risk
(T1-3 N1) and 260 (46.5%) as clinically high-risk (T4 and/or
N2). There were 59 (9.9%) tumors with deficient DNA
MMR. Tumor BRAF/KRAS mutation status is as follows:
Mutant (MUT; V600E)/wild-type (WT; n = 74; 13.7%), WT/
MUT (n = 175; 32.3%), and WT/WT (n = 292; 54.0%).

CONTEXT

Key Objective
Immunoscore quantifies T-cell densities in the tumor microenvironment and is an independent prognostic variable in patients

with localized colon cancer. We determined whether Immunoscore can enhance prognostication within clinically low-risk
(T1-3 N1) and high-risk (T4 or N2) groups, which informs the recommended duration of adjuvant chemotherapy for patients
with stage III colon cancer.

Knowledge Generated
Immunoscore was shown to prognostically stratify patients within clinically low-risk and high-risk groups. Five-year disease-

free survival rates ranged from 55.3% to 91.8% on the basis of the Immunoscore and risk group–combined variable.
Prognostication was significantly improved in multivariable analysis where Immunoscore was added to the models.

Relevance
Immunoscore can enhance patient prognostication beyond clinical risk categorization, suggesting its potential ability to inform

decision making for adjuvant therapy.
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FIG 1. (A) Patient 5-year
DFS by clinical risk group/
Immunoscore in patients
with stage III colon cancer
treated with adjuvant infu-
sional fluorouracil, leucovorin,
and oxaliplatin. Risk group is
categorized as low-risk (T1-3
N1) or high-risk (T4 and/or
N2), and Immunoscore is di-
chotomized as Immunoscore-
Low or Immunoscore-High.
Multivariable HRs and 95%
CIs are shown. (B) Analysis
was also performed with the
study cohort restricted to
cancers showing pMMR (DFS
by risk group/Immunoscore
[pMMR]). DFS, disease-free
survival; Est, estimate; HR,
hazard ratio; KM, Kaplan-
Meier; pMMR, proficient mis-
match repair.
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Tumor recurrence occurred in 164 of 559 (29.3%) pa-
tients, and 137 died during the study follow-up.

We determined whether Immunoscore could prognostically
stratify patients within clinically low-risk and high-risk groups.
Patient DFS rates were examined by clinical risk group and
Immunoscore as a combined variable in the overall study
cohort. Although the poorest DFS was observed for patients
whose tumors were high-risk/Immunoscore-Low (5-year DFS,
55.3%), tumors that were low-risk/Immunoscore-High had
the most favorable 5-year DFS (5-year DFS, 91.8%; P ,
.0001; Fig 1A). Patients with clinically low-risk/Immunoscore-
Low tumors had significantly poorer DFS compared with
those with low-risk/Immunoscore-High tumors (HR, 1.70
[95% CI, 1.03 to 2.79]; P = .037; 5-year DFS: 77.5% v
91.8%). Patients with clinically high-risk/Immunoscore-
Low tumors had significantly poorer DFS than did those
with high-risk/Immunoscore-High (HR, 1.65 [95% CI, 1.11
to 2.47]; P = .013; 5-year DFS: 55.3% v 70.3%; Fig 1).
Importantly, we found that DFS of patients whose tumors
were low-risk/Immunoscore-Low did not differ significantly
from those whose tumors were high-risk/Immunoscore-
High (HR, 1.36 [95% CI, 0.87 to 2.12]; P = .174; 5-year
DFS: 77.5% v 70.3%; Fig 1).

Immunoscore was also analyzed by risk group for DFS when
restricting the cohort to patients whose tumors showed pro-
ficient MMR (pMMR). We observed relatively similar DFS
rates for pMMR tumors as in the overall study cohort (Fig 1B).
Again, patients with tumors that were low-risk/Immunoscore-
Low had similar DFS rates compared with tumors that were
high-risk/Immunoscore-High (HR, 1.16 [95% CI, 0.71 to
1.90]; P = .544; 5-year DFS: 77.5% v 74.7%; Fig 1B). Pa-
tients with pMMR cancers that were high-risk/Immunoscore-
Low had a significantly poorer DFS compared with all other
groups (P , .0001).

In the overall cohort, we generated and compared a mul-
tivariable model that included clinicopathologic and

biomarker risk parameters with another model that included
the same parameters plus Immunoscore. This comparison
revealed a lower Akaike information criterion value and a
statistically significant improvement in prognostication for
the model containing Immunoscore (likelihood ratio P =
.0003, Table 1). In these models, risk group, tumor sided-
ness, MUT KRAS, and Immunose were each significantly
associated with DFS (Table 1). In the multivariable analysis,
the proportional hazards assumption was met (chi-square
test, P = .069). Of note, a statistically significant interaction
was found between Immunoscore and MMR status (Padj =
.043) that was limited to low-risk tumors. We then generated
multivariable models that evaluated Immunoscore within
each risk group. We found that Immunoscore-Low versus
Immunoscore-High was significantly associated with poorer
DFS in both low-risk and high-risk tumors (Table 2). Among
clinically low-risk tumors, the statistically significant associ-
ation of MMR status with DFS was lost when Immunoscore
was added to the model (Table 2). Among high-risk tumors,
the finding that MUT KRAS was associated with significantly
worse DFS was maintained when Immunoscore was added
to the model. We also generated multivariable models in
tumors where Immunoscore was Low or High and found that
the addition of clinical risk group was significantly associated
with patient DFS (Appendix Table A2).

Finally, we compared our results for Immunoscore and
prognosis among clinical risk groups with data from another
cohort of stage III colon cancers from the N0147 trial
(n = 1,532) where TIL densities had been quantified.10

Consistent with data for Immunoscore, the poorest DFS was
found for tumors that were clinically high-risk/TIL-Low
compared with all other groups (log-rank P , .0001; Ap-
pendix Fig A1A). Data from this cohort also supported the
observation that differences in DFS between clinically low-
risk/TIL-Low tumors and those that were clinically high-risk/
TIL-High did not differ significantly (P = .156), and this was

TABLE 1. Immunoscore Enhances Prognostication in Patients With Stage III Colon Carcinoma

Parameter Comparison

Model 1 (AIC = 2,044.56) Model 2 (AIC = 2,033.61)

HR (95% CI) P HR (95% CI) P

Risk groupa High v low 2.32 (1.70 to 3.18) , .0001 2.21 (1.62 to 3.03) , .0001

Age Per 5-unit increase 0.99 (0.92 to 1.06) .7539 0.99 (0.93 to 1.07) .8537

Sidedness Left v right 0.69 (0.50 to 0.95) .0225 0.68 (0.49 to 0.93) .0163

BRAF/KRAS MUT/WT v WT/WT 1.36 (0.85 to 2.18) .1956 1.36 (0.85 to 2.17) .2048

WT/MUT v WT/WT 1.63 (1.17 to 2.28) .0040 1.68 (1.20 to 2.34) .0026

MMR pMMR v dMMR 1.48 (0.83 to 2.62) .1864 1.31 (0.73 to 2.35) .3598

Histologic grade High v low 1.09 (0.78 to 1.53) .6151 1.14 (0.82 to 1.60) .4367

Immunoscoreb Low v high Not applicable 1.79 (1.30 to 2.50) .0005

Likelihood ratio test P = .0003

Abbreviations: AIC, Akaike information criterion; dMMR, deficient mismatch repair; HR, hazard ratio; MMR, mismatch repair; MUT, mutant;
pMMR, proficient mismatch repair; WT, wild-type.

aHigh-risk (T4 and/or N2) and low-risk (T1-3 N1).
bLow (0-1) and high (2-4).
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especially evident among pMMR tumors (HR, 1.03 [95%
CI, 0.68 to 1.55]; P = .890; Appendix Fig A1B).

DISCUSSION

In this study, we found that Immunoscore can refine patient
prognosis within clinically low-risk and high-risk stage III colon
cancers treated with adjuvant FOLFOX chemotherapy. Patients
with Immunoscore-Low versus Immunoscore-High tumors had
a significantly higher likelihood of relapse and death in both
clinical risk groups. The poorest DFS was observed among
patients with clinically high-risk/Immunoscore-Low tumors with
a 5-year DFS rate of 55.3%. Importantly, 40% of all high-risk
tumors were classified as Immunoscore-Low. The poor out-
come of this Immunoscore-defined subset occurred despite all
patients receiving 6 months of adjuvant FOLFOX, which un-
derscores the need for novel treatment strategies for these
patients. Conversely, themost favorable DFS rate was observed
in clinically low-risk/Immunoscore-High tumors with a 5-year
DFS rate of 91.8%. DFS rates of the poorest andmost favorable
groups remained similar when the cohort was restricted to
pMMR tumors. Further support for our findings is derived from
multivariable models in the overall cohort where the addition of

Immunoscore was shown to significantly enhance prognosti-
cation compared with a model containing only clinical risk
groups andother covariates. Furthermore,multivariablemodels
generated in clinically low-risk and high-risk groups also
demonstrated that the addition of Immunoscore can improve
survival prediction. In an exploratory analysis, we examined a
separate cohort of patients from the N0147 trial where results
for TIL densities11 and DFS by clinical risk group were found to
be concordant with those obtained for Immunoscore.

We made the important observation that patients with clinically
low-risk/Immunoscore-Low tumors had DFS rates that did not
differ significantly compared with those with clinically high-risk/
Immunoscore-High tumors, and this result was maintained
among pMMR cancers. This finding was also supported in a
separate cohort of N0147 tumors where differences in DFS
between low-risk/TIL-Low tumors compared with those that
were high-risk/TIL-High were not statistically different. We
regard our finding for Immunoscore and risk group to suggest
the hypothesis that high-risk/Immunoscore-High tumors may
warrant a similar duration of adjuvant treatment as is recom-
mended for clinically low-risk stage III tumors. Further study,
however, is needed to test this important hypothesis. Since all

TABLE 2. Multivariable Analysis of Immunoscore and Other Covariates With Disease-Free Survival in Clinically High-Risk and Low-Risk Tumors
Low-Riska Patients

Parameter Comparison

Model 1 (AIC = 721.401) Model 2 (AIC = 718.047)

HR (95% CI) P HR (95% CI) P

Age Per 5-unit increase 1.05 (0.93 to 1.19) .4077 1.05 (0.94 to 1.19) .3881

Sidedness Left v right 0.71 (0.42 to 1.19) .1922 0.65 (0.39 to 1.09) .1045

BRAF/KRAS MUT/WT v WT/WT 1.29 (0.47 to 3.56) .6218 1.26 (0.46 to 3.45) .6570

WT/MUT v WT/WT 1.63 (0.96 to 2.77) .0700 1.64 (0.97 to 2.77) .0668

MMR pMMR v dMMR 4.84 (1.07 to 21.95) .0411 4.19 (0.93 to 18.96) .0628

Histologic grade High v low 1.03 (0.56 to 1.90) .9206 1.04 (0.57 to 1.91) .8981

Immunoscoreb Low v high Not applicable 1.88 (1.09 to 3.03) .0237

Likelihood ratio test P = .0207

High-Riska Patients

Parameter Comparison

Model 1 (AIC = 1,099.491) Model 2 (AIC = 1,094.614)

HR (95% CI) P HR (95% CI) P

Age Per 5-unit increase 0.95 (0.87 to 1.04) .2566 0.96 (0.88 to 1.04) .3179

Sidedness Left v right 0.67 (0.44 to 1.02) .0604 0.68 (0.45 to 1.04) .0757

BRAF/KRAS MUT/WT v WT/WT 1.40 (0.81 to 2.39) .2255 1.37 (0.80 to 2.36) .2497

WT/MUT v WT/WT 1.59 (1.02 to 2.47) .0389 1.64 (1.05 to 2.56) .0288

MMR pMMR v dMMR 0.97 (0.51 to 1.83) .9228 0.87 (0.45 to 1.66) .6637

Histologic grade High v low 1.16 (0.77 to 1.75) .4807 1.23 (0.82 to 1.86) .3229

Immunoscoreb Low v high Not applicable 1.72 (1.14 to 2.63) .0111

Likelihood ratio test P = .0087

Bold entries indicate P ,.05 that were considered statistically significant.
Abbreviations: AIC, Akaike information criterion; dMMR, deficient mismatch repair; HR, hazard ratio; MMR, mismatch repair; MUT, mutant;

pMMR, proficient mismatch repair; WT, wild-type.
aLow-risk (T1-3 N1) and high-risk (T4 and/or N2).
bLow (0-1) and high (2-4).
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patients in our study received 6months of adjuvant FOLFOX, it
is unknown whether the most favorable prognostic group (low-
risk/Immunoscore-High) received significant benefit from ad-
juvant treatment or whether this outcome (5-year DFS of
91.8%) would have been seen in the absence of treatment.
Although we were unable to examine the predictive potential of
Immunoscore in our study cohort, analysis of Immunoscore in
patients with stage III colon cancer treated in the IDEA France
PRODIGE-Gercor study found that patients with Immunoscore-
Intermediate + Immunoscore-High tumors showed signifi-
cantly greater benefit from 6 months versus 3 months of
oxaliplatin-based chemotherapy than did Immunoscore-Low
tumors.3 These data, although provocative, await validation in
independent patient cohorts, and as of this writing, the pre-
dictive utility of Immunoscore, if any, awaits further study.

Among clinically low-risk tumors, a statistically significant
interaction was observed for MMR status with DFS. In an
analysis of pooled data from patients treated with fluo-
ropyrimidine plus oxaliplatin in adjuvant trials that included
N0147, an association of deficient MMR status with better
DFS was limited to low-risk stage III colon cancers.12 In our
study, MMR status was significantly associated with DFS in
a multivariable model in low-risk patients. However, this
association was no longer significant when Immunoscore
was added to the model, indicating that Immunoscore

provides information beyond that provided by MMR
status.13

Strengths of our study include our clinical trial cohort with
mature patient survival data, data on MMR status and limited
molecular markers, and a separate cohort from N0147
that enabled an exploratory analysis. In the separate cohort, TIL
densities had been manually quantified by light microscopy11

using methodology that has not been standardized to ensure
reproducibility, whereas Immunoscore is determined using a
centralized and standardized testing platform and has been
clinically validated.2,3 Immunoscore has been incorporated into
the 2020 ESMO Clinical Practice Guidelines for localized colon
cancer to refine prognosis in conjunction with TNM staging.5

Study limitations include the fact that all patients received
adjuvant FOLFOX for 6 months such that we were unable to
address the predictive utility of Immunoscore for chemother-
apy outcomes. In summary, we demonstrate that Immuno-
score can enhance patient prognostication beyond clinical risk
categorization that is currently used to guide the recommended
duration of adjuvant chemotherapy in patients with stage III
colon cancer. Further study of Immunoscore is warranted to
determine its potential to inform decision making for adjuvant
chemotherapy. Specifically, it will be important to determine
whether high-risk and Immunoscore-High tumors can receive
a similar duration of adjuvant chemotherapy as is recom-
mended for clinically low-risk stage III colon cancers.
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APPENDIX

TABLE A1. Comparison of Clinicopathologic Features in the Study Cohort Versus Other Cases in the FOLFOX Arm of the Parent Study

Parameter
Other

FOLFOX (n = 1,191)
Study

Cohort (n = 559) Total (N = 1,750) P a

Age, years .3221

Mean (SD) 57.1 (10.8) 57.5 (11.1) 57.3 (10.9)

Median (range) 58.0 (19.0-85.0) 59.0 (21.0-83.0) 58.0 (19.0-85.0)

Sex, No. (%) .4002

Female 556 (46.7) 273 (48.8) 829 (47.4)

Male 635 (53.3) 286 (51.2) 921 (52.6)

Risk group .5323

Low-risk 618 (51.9) 299 (53.5) 917 (52.4)

High-risk 573 (48.1) 260 (46.5) 833 (47.6)

No. of positive LNs .3735

Mean (SD) 4.0 (3.8) 4.4 (4.6) 4.1 (4.0)

Median (range) 3.0 (1.0-26.0) 3.0 (1.0-51.0) 3.0 (1.0-51.0)

Histologic grade .1049

High 273 (22.9) 148 (26.5) 421 (24.1)

Low 918 (77.1) 411 (73.5) 1,329 (75.9)

Tumor location .0820

Right 594 (50.6) 255 (46.1) 849 (49.2)

Left 580 (49.4) 298 (53.9) 878 (50.8)

BRAF/KRAS (3 level) < .0001

WT/WT 485 (44.4) 292 (54.0) 777 (47.6)

WT/MUT 514 (47.0) 175 (32.3) 689 (42.2)

MUT/WT 94 (8.6) 74 (13.7) 168 (10.3)

MMR .9191

dMMR 111 (9.8) 55 (9.9) 166 (9.8)

PMMR 1,025 (90.2) 499 (90.1) 1,524 (90.2)

Bold entries indicate P ,.05 that were considered statistically significant.
Abbreviations: dMMR, deficient mismatch repair; FOLFOX, infusional fluorouracil, leucovorin, and oxaliplatin; LN, lymph node; MMR,

mismatch repair; MUT, mutant; pMMR, proficient mismatch repair; SD, standard deviation; WT, wild-type.
aChi-square P values for categorical variables and Wilcoxon rank-sum test for continuous variables.
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TABLE A2. Multivariable Analysis of Clinical Risk Group and Other Covariates With Disease-Free Survival in Immunoscore-High and
Immunoscore-Low Tumors
Immunoscore-Higha

Parameter Comparison

Model 1 (AIC = 560.922) Model 2 (AIC = 551.027)

HR (95% CI) P HR (95% CI) P

Age Per 5-unit increase 0.992 (0.870 to 1.130) .9021 0.999 (0.877 to 1.137) .9825

Sidedness Left v right 0.408 (0.215 to 0.774) .0061 0.348 (0.184 to 0.659) .0012

BRAF/KRAS MUT/WT v WT/WT 1.950 (1.049 to 3.624) .0347 2.137 (1.156 to 3.948) .1540

WT/MUT v WT/WT 1.604 (0.673 to 3.825) .2861 1.346 (0.571 to 3.176) .4972

MMR pMMR v dMMR 1.574 (0.675 to 3.671) .2936 1.438 (0.634 to 3.264) .3847

Grade High v low 1.057 (0.581 to 1.925) .8557 0.958 (0.523 to 1.754) .8886

Risk group Low v high Not applicable 0.376 (0.215 to 0.657) .0006

Likelihood ratio test P = .0006

Immunoscore-Lowa

Parameter Comparison

Model 1 (AIC = 1,287.512) Model 2 (AIC = 1,273.692)

HR (95% CI) P HR (95% CI) P

Age Per 5-unit increase 0.987 (0.907 to 1.074) .7548 0.992 (0.912 to 1.080) .8578

Sidedness Left v right 0.812 (0.554 to 1.191) .2873 0.852 (0.578 to 1.255) .4180

BRAF/KRAS MUT/WT v WT/WT 1.452 (0.966 to 2.182) .0730 1.521 (1.012 to 2.286) .0434

WT/MUT v WT/WT 1.582 (0.904 to 2.767) .1082 1.389 (0.790 to 2.442) .2542

MMR pMMR v dMMR 1.377 (0.607 to 3.126) .4439 1.283 (0.562 to 2.927) .5543

Grade High v low 1.271 (0.844 to 1.914) .2505 1.197 (0.795 to 1.802) .3900

Risk group Low v high Not applicable 0.468 (0.320 to 0.686) , .0001

Likelihood ratio test P , .0001

Abbreviations: AIC, Akaike information criterion; dMMR, deficient mismatch repair; HR, hazard ratio; MMR, mismatch repair; MUT, mutant;
pMMR, proficient mismatch repair; WT, wild-type.

aHigh-risk (T4 and/or N2) and low-risk (T1-3 N1).
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FIG A1. KM plots of 5-year disease-free survival rates by clinical risk group/TIL density in patients with
stage III colon cancer treated with adjuvant infusional fluorouracil, leucovorin, and oxaliplatin. Risk
group is categorized as low-risk (T1-3 N1) or high-risk (T4 and/or N2), and TIL densities are dichotomized
as low or high (high/high, high/low, low/high, and low/low). Multivariable HRs and 95% CIs are shown.
Results are shown for the (A) overall cohort and (B) study cohort restricted to cancers showing proficient
mismatch repair. Est, estimate; HR, hazard ratio; KM, Kaplan-Meier; TIL, tumor-infiltrating lymphocyte.
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