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mostcommon causeofcancer-related
death in the United States.! Despite
recent improvements in screening rates,
most patients with colon cancer (CC)
receive a diagnosis of locally advanced
disease (T3/T4 and/or node-positive)
at first presentation.! In 5 years, it is
estimated that approximately 20% of
patients with stage II disease and 35%
with stage III disease will experience dis-
ease recurrence.”* These estimates high-
light the need to pursue progress in adju-
vant systemic therapy in order to decrease
recurrence rates and improve survival.
Fluoropyrimidine-based adjuvant che-
motherapy has been the standard of care
of stage III CC for the past 30 years.>* How-
ever, the routine use of adjuvant chemo-
therapy in stage II CC has not been recom-
mended, since the small improvements in
disease-free survival (DFS) and in overall
survival (OS) do not outweigh the expected
rate of acute and late fluorouracil (5-FU)-
related adverse events (AEs).® Neverthe-
less, patients with stage II CC include a
heterogeneous group who presentwith dif-
ferent risks of recurrence. The selection of
patients with stage II disease who pre-
sumably derive larger benefit from
adjuvant chemotherapy is based on the
presence of prognostic clinicopathologic
factors, which offer an inaccurate risk
stratification in low- and high-risk stage
II CC. There is no consensus regarding
the clinicopathologic factors that should
be considered in risk stratification. The
National Comprehensive Cancer Net-
work (NCCN) guidelines do consider the
use of adjuvant 5-FU in patients with
stage II CC who have fewer than 12 lymph
nodes analyzed in the surgical speci-
men; poorly differentiated histology;

COLORECTAL CANCER (CRC) is the second

‘ ‘ The incorporation of prognostic and
predictive biomarkers, such as Immunoscore
and ctDNA, has the potential to bring

precision medicine to the adjuvant
therapy of colon cancer.

lymphatic/vascular invasion; bowel
obstruction; perineural invasion; local-
ized perforation; and close, indetermi-
nate, or positive margins.® Likewise, the
European Society for Medical Oncology
guidelines take into account the presence
of T4 or high preoperative carcinoem-
bryonic antigen levels, in addition to the
NCCN criteria.’

The only predictive biomarker used
in the selection of this patient popula-
tion is the high-frequency microsatellite
instability (MSI-H) status, expected
to be found in approximately 15% of
the stage II population. Patients with
MSI-H tumors present a lower risk of
recurrence and do not derive benefit
from adjuvant chemotherapy with 5-FU
alone, even if they are classified as high
risk based on the aforementioned clini-
copathologic factors.?® The identification
of prognostic and predictive factors for a
more accurate selection of patients with
stage II CC who will benefit from adjuvant
chemotherapy is urgently needed.

STAGE I11: OXALIPLATIN-BASED
ADJUVANT CHEMOTHERAPY FOR

3 MONTHS OR 6 MONTHS?

Data from MOSAIC (NCT00275210) have
established folinic acid (leucovorin), 5-FU,
and oxaliplatin (FOLFOX) as the stan-
dard adjuvant therapy for stage III CC.'
Six-year follow-up data demonstrated

, will present Adjuvant Treatment of High-Risk Stage Il and Stage Ill CRC:

3 Months Versus 6 Months at
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that 6 months of FOLFOX was associated
with a 7.5% absolute reduction in the
risk of recurrence and 4.2% reduc-
tion in the risk of death in patients
with stage III disease.* Further studies
confirmed the benefit of oxaliplatin-
based adjuvant chemotherapy, includ-
ing if used with either -capecitabine
(CAPOX) or bolus 5-FU (FLOX), with
similar efficacy but with different tox-
icity profiles compared with infusional
5-FU."M2  Therefore, apart from elderly
patients, who might be considered to
receive fluoropyrimidine alone because
they derive a lower benefit from the
addition of oxaliplatin,”® 6-month oxalipla-
tin-based adjuvant chemotherapy should
be offered to all patients with node-positive
disease, irrespective of their T stage.

Nevertheless, 6-month oxaliplatin may
be associated with several cumulative AEs,
such as fatigue; liver injury; hypersplen-
ism; and, mainly, peripheral neuropathy.'*
Despite presenting a gradual resolution,
approximately 15% of patients will expe-
rience grade 1 or higher neurotoxicity for
over 4 years.* To decrease the burdensome
effects of oxaliplatin with a minimal loss
of survival benefit, a noninferiority study
(IDEA collaboration) was designed with
the goal of prospectively pooling data from
6 randomized clinical trials of adjuvant
therapy in patients with stage III CC to eval-
uate the hypothesis that 3 months of oxal-
iplatin-based therapy (FOLFOX or CAPOX)
would be noninferior to 6 months in 3-year
disease-free survival (DFS).!®

IDEA collaboration was composed of 6
phase3clinicaltrials: CALGB/SWOG80702,
IDEA France, SCOT, ACHIEVE, TOSCA,
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and HORG (TABLE 1'62!), In total, they evalu-
ated 12,834 patients, of which approximately
60% were treated with FOLFOX and 40% with
CAPOX. At a median follow-up of 41.8 months,
noninferiority of 3 months of therapy versus
6 months was not confirmed in the modified
intention-to-treat population.'® The 3-year DFS,
the primary end point, in the 3-month group
was 74.6% versus 75.5% in the 6-month group
(HR, 1.07; 95% CI, 1.00-1.15; P=.11 for nonin-
feriority of 3-month therapy; P=.045 for supe-
riority of 6-month therapy). Noninferiority of
3 months versus 6 months could be claimed if
the upper limit of the 2-sided 95% CI of the HR
did not exceed 1.12.

Updated data presented at the 2020 American
Society of Clinical Oncology Virtual Scientific
Program showed a 5-year OS of 82.4% versus
82.8%, respectively (HR, 1.02; 95% CI, 0.95-1.11;
P=.0583>0.025 to reject the null hypothe-
sis).? In the 3-month group, grade 2 or higher
neurotoxicity occurred in 16.6% and 14.2% of
patients in the FOLFOX and CAPOX subgroups,
respectively, compared with 47.7% and 44.9% in
the 6-month group (P<.001).” In addition, the
shorter duration of oxaliplatin was associated
with significantly lower rates of diarrhea, neu-
tropenia, thrombocytopenia, nausea, mucosi-
tis, fatigue, and hand-foot syndrome.

Interestingly, a differential efficacy according
to chemotherapy regimen was observed. Among
the patients treated with FOLFOX, 6-month
therapy was superior to 3-month in 3-year DFS
(HR, 1.16; 95% CI, 1.07-1.26; P=.001 for superi-
ority of 6-month therapy).?? On the other hand,
the shorter duration of adjuvant therapy was
noninferior to the longer duration among the
patients who received CAPOX (HR, 0.98; 95% CI,
0.88-1.08). The interaction test was significant
in the updated analysis (P=.0113).?

Subgroup analysis based on T and N stage
also revealed a differential benefit of treatment
duration. In patients deemed low risk with T1-
3, N1 disease, 3-month therapy was noninfe-
rior to 6-month in 3-year DFS (HR, 1.01; 95%
CI, 0.90-1.12)." However, among the patients
with high-risk cancers, T4 or N2, 6 months of
therapy was superior to 3 months (HR, 1.12;
95% CI, 1.03-1.23; P=.01 for superiority). The
interaction test between therapy duration and
risk group was not significant (P=.11), how-
ever. When treatment duration was analyzed
accordingtoriskstratificationand chemotherapy
regimen, 3 months of CAPOX was noninferior to
6 months in the low-risk group (HR, 0.85; 95%
CI, 0.71-1.01). Further, 3 months of CAPOX
compared well with 6 months even among the
high-risk group (HR, 1.02; 95% CI, 0.89-1.17).
But, independent of risk group, outcomes after

TABLE 1. IDEA Collaboration Trials With Respective Characteristics and Efficacy Results'®?!

TRIAL (CLINICALTRIALS. STAGE REGIMEN 3-YEAR DFS 5YEAR 0S
GOV IDENTIFIER) (3 MONTHSVS 6 MONTHS) | (3 MONTHS VS 6 MONTHS)

CALGB/SWOG 80702 2526 FOLFOX
(NCT01150045)
IDEA France 2010 I FOLFOX (90%)
(NCT00958737) CAPOX (10%)
SCOT(NCT00749450) 6088  High-risk11(18%)  FOLFOX (33%)
I11(88%) CAPOX (67%)
ACHIEVE-2® 1313 1l FOLFOX (25%)
CAPOX (75%)
TOSCA (NCT00646607) 3759  High-risk1(35%)  FOLFOX (64%)
111(65%) CAPOX (36%)
HORG (NCT01308086) 1115 High-risk [1(37%)  FOLFOX (35%)
111(63%) CAPOX (65%)

71.9% vs 75.0% 82.8% vs 80.8%
(HR,1.14; 95% Cl, 0.92-1.41) (HR, 0.86; 95% Cl, 0.66-1.12)

72.0%vs 76.0% NR
(HR,1.24; 95% Cl, 1.05-1.46)

76.7%vs 77.1%
(HR,1.00; 95% CI, 0.90-1.11)

90.0% vs 89.6%"
(HR,0.99; 95% Cl, 0.96-1.14)

79.5%vs 77.9% NR
(HR, 0.95; 95% Cl, 0.76-1.20)
81.1% vs 83.0% NR
(HR, 1.14; 95% C1,0.99-1.32)
77.2%vs 77.9% NR

(HR,1.05; 95%Cl, 0.61-1.55)

CAPOX, capecitabine and oxaliplatin; DFS, disease-free survival; FOLFOX, folinic acid (leucovorin), fluorouracil, and oxaliplatin; NR, not reported; 0S, overall survival.

aThree-year OS.
bStudy conducted in Japan.

3 months of FOLFOX therapy were worse than
those after 6 months.

The recently published post hoc analysis of
the phase 3 IDEA France study (NCT00958737)
showed the prognostic impact of tumor depos-
its in the DFS of patients with stage III CC.%
Tumor deposits were detected in 9.5% of
patients (n=181), who also presented with
worse 3-year DFS: 65.6% versus 74.7% in
patients with no tumor deposits (P =.007). Even
in multivariable analysis adjusted for duration
of adjuvant therapy, tumor deposits remained a
strong prognostic factor (HR, 1.4; 95% CI, 1.1-
1.8; P=.020). Interestingly, when the number
of tumor deposits was added to the number of
positive lymph nodes, 2.4% of the patients ini-
tially staged as pN1 were restaged as pN2. These
restaged patients presented lower 3-year DFS
compared with the pN1 population (60.7% vs
79.3%, respectively; P =.015), with similar 3-year
DFS to those patients initially staged as pN2.
This study sheds lights on the potential

influence of the number of tumor deposits on
the decision about the duration of adjuvant
therapy (FIGURE 1).

In the 8th edition of AJCC: Cancer Staging
Manual, patients with no regional lymph node
metastases but with tumor deposits are staged
as pN1lc. However, the number of tumor depos-
its is not considered in the TNM staging system.
The post hoc analysis of IDEA France suggests
that pN1 patients who are restaged as pN2
based on the number of tumor deposits should
be managed as high-risk stage III patients.

HIGH-RISK STAGE II: 5-FU ALONE
OR OXALIPLATIN-BASED ADJUVANT
CHEMOTHERAPY?

The routine use of any modality of adjuvant

chemotherapy in patients with stage II CC has
not been recommended. However, some of
these patients present a similar or even higher
risk of recurrence compared with stage III CC.
Investigators enrolled 899 patients with stage II
CC to the MOSAIC trial, and these patients did
not derive statistically significant benefit from
the addition of oxaliplatin, both in DFES and OS,
even in the exploratory analysis of the high-risk
population, defined as patients who presented
at least 1 of the following: T4, tumor perfora-
tion, bowel obstruction, poorly differentiated
tumor, venous invasion, or fewer than 10 lymph
nodes examined.!?

Additionally, 4 of the 6 clinical trials that com-
posed IDEA collaboration included patients
with stage II CC (TABLE 2'8202124)  In total,
3273 patients with high-risk stage II CC were
enrolled, despite having no consensus on the
definition criteria of high-risk disease, which
varied slightly among the 4 studies.

FOLFOX and CAPOX regimens were used
in 1254 and 2019 patients, respectively. In a
pooled analysis of the 4 trials, noninferiority
of 3 months of therapy could not be demon-
strated. The 5-year DFS rate was 80.7% with
the 3-month regimen versus 84.0% with the
6-month regimen (HR, 1.18; 80% CI, 1.05-1.31;
P=.404).?° Based on the data from the pooled
analysis, these patients should be treated with
6-month oxaliplatin-based adjuvant therapy.
Nevertheless, it has never been demonstrated
that oxaliplatin plus fluoropyrimidine is supe-
rior over fluoropyrimidine alone in this popu-
lation. None of the included trials had a third
comparator arm for fluoropyrimidine alone.

So, should a subgroup of stage II high-risk pa-
tients be treated with oxaliplatin-based adjuvant
therapy? In the overall population of the IDEA »
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TABLE 2. Efficacy Results of High-Risk Stage Il Patients in IDEA Collaboration Trials'®20.2%.24

3-YEAR DFS
(CLINICALTRIALS.GOV IDENTIFIER) (3 MONTHS VS 6 MONTHS)

SCOT(NCT00749450) 1096 HR,0.98; 95%Cl, 0.74-1.31
TOSCA(NCT00646607) 1253 Unadjusted HR, 1.41; 95% Cl, 1.05-1.89; P = .022

Adjusted HR, 1.42; 95% Cl, 1.06-1.90; P = .259
HORG (NCT01308086) 413 HR,1.05; 95%Cl,0.68-1.63; P= .829
ACHIEVE-2¢ 525 HR:1.12;95%Cl, 0.67-1.87; P= .67

DFS, disease-free survival.

3SCOT high-risk stage Il population defined as meeting 1 or more of the following criteria: T4 disease, tumor obstruction with or without perforation of
the primary tumor preoperatively, fewer than 10 lymph nodes harvested, poorly differentiated histology, perineural invasion, or extramural venous or

lymphatic vascular invasion.

BTOSCA high-risk stage Il population defined as meeting 1 or more of the following criteria: T4 tumor, grade greater than 3, clinical presentation with bowel
obstruction or perforation, histologic signs of vascular or lymphatic or perineural invasion, and fewer than 12 nodes examined.

HORG high-risk stage Il population defined as meeting 1 or more of the following criteria: T4 tumor, grade greater than 3, vessels/neural invasion,

obstruction/perforation, and fewer than 12 nodes retrieved.

9ACHIEVE-2 high-risk stage Il population defined as meeting 1 or more of the following criteria: T4 tumor, inadequate nodal harvest less than 12,
poorly differentiated, clinical sign of obstruction, and perforation or vascular invasion.

FIGURE 1. Duration of Adjuvant Therapy in Stage Ill Colon Cancer
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T4 or N2
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l

CAPOX/ FOLFOX 6 MONTHS (PREFERABLE) OR

CAPOX 3 MONTHS (ACCEPTABLE)

CAPOX, capecitabine and oxaliplatin; FOLFOX, leucovorin, fluorouracil, and oxaliplatin.

collaboration, noninferiority of 3-month ther-
apy could not be demonstrated in T4 patients
(HR, 1.16; 95% CI, 1.03-1.31).!® Similarly, in a
multivariate analysis of the Japanese ACHIEVE-2
trial, disease classified as T4 and involving few-
er than 12 lymph nodes remained independent
significant negative prognostic factors. There-
fore, it is plausible to consider 3 months of oxal-
iplatin-based adjuvant therapy in patients who
are staged T4, NO or those with fewer than 12
lymph nodes harvested (FIGURE 2). Based on the
overall findings from IDEA, it would be coun-
terintuitive to offer 6 months of oxaliplatin-
based adjuvant therapy in patients who are NO.

PERSPECTIVES

The decision to offer adjuvant therapy and its
duration is regularly based on the TNM clas-
sification system, which provides useful yet
incomplete prognostic information. Tumor

infiltration by immune cells has been demon-
strated to be valuable prognostic information.
CD3+ and CD8+T cells in the tumor microenvi-
ronment may be measured and stratified by an
Immunoscore, which separates the tumors into
3 categories: low (0%-25%), intermediate (25%-
70%), and high (70%-100%).2°

In data from a cohort of 1434 patients with
stage II CC, Immunoscore was the highest rel-
ative contribution to the risk of recurrence
of all clinical parameters, including the TNM
classification system.?® Likewise, in a cohort
of 763 patients with stage III CC, those with a
high Immunoscore presented with the lowest
risk of recurrence: 3-year recurrence-free rates
were 56.9%, 65.9%, and 76.4% in patients with
low, intermediate, and high Immunoscore,
respectively (HR for high vs low, 0.48; 95% CI,
0.32-0.71; P=.0003).?" In multivariable analysis,
Immunoscore was an independent prognostic
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variable for time to recurrence, even when ad-
justed for T stage, N stage, sidedness, and MSI
status. Interestingly, adjuvant chemotherapy
was significantly associated with survival in the
high Immunoscore group for patients with both
low-risk and high-risk stage III disease but not
in the low-Immunoscore group.

Promising strategies to detect postoperative
minimal residual disease through identification
of circulating tumor DNA (ctDNA) have been
described in CRC. In a cohort of 130 patients
with stage I to III CRC, those who were ctDNA
positive at postoperative day 30 were 7 times
more likely to relapse than those who were
ctDNA negative (HR, 7.2; 95% CI, 2.7-19.0;
P<.001).® Notably, those who were ctDNA
positive  following completion of adju-
vant chemotherapy were 17 times more
likely to relapse (HR, 17.5; 95% CI, 5.4-
56.5; P<.001). In multivariate analyses,
ctDNA status was independently associated
with relapse after adjusting for known clini-
copathologic risk factors. In addition, serial
ctDNA analyses revealed disease recurrence
up to 16.5 months ahead of standard radiologic
imaging. COBRA (NCT04068103), a randomized
phase 2/3 study, is under way to evaluate ctDNA
as a predictive biomarker in adjuvant
chemotherapy of patients with stage IIA CC.

Given the demonstrated benefit of immu-
notherapy in MSI-H metastatic CRC, an ongo-
ing phase 3 study (NCT02912559) is evaluating
the benefit of atezolizumab (Tecentriq) plus
chemotherapy compared with chemotherapy
alone in patients with stage III CC and MSI-H
tumors. Furthermore, the optimistic results of
genome-guided personalized therapy in met-
astatic disease, such as targeted therapy for
patients who harbor BRAF V600E mutation,
HER2 amplification, and NTRK fusion, provide
hope that investigators will be able to address
the potential benefit of targeted therapy in
localized disease.

CONCLUSIONS

Most patients with stage II and III CC are
cured by surgery only. The identification of a
subgroup of patients who need adjuvant che-
motherapy thus far has been inaccurate. The
decision to offer adjuvant chemotherapy based
on the classical clinicopathologic factors induc-
es a high risk of both overtreatment and under-
treatment. The incorporation of prognostic and
predictive biomarkers, such as Immunoscore
and ctDNA, has the potential to bring precision
medicine to the adjuvant therapy of CC.

The IDEA collaboration has brought vital
elements to the shared decision-making process
among patients and oncologists, who should
consider the benefits of each regimen, its dura-
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FIGURE 2. Adjuvant Therapy in Stage Il Colon Cancer
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5FU, fluorouracil; CAPOX, capecitabine and oxaliplatin; dMMR, deficient mismatch repair; FOLFOX, folinic acid (leucovorin), fluorouracil, and oxaliplatin;

High-risk features include 1 or more of the following: T4 disease; fewer than 12 lymph nodes analyzed; poorly differentiated histology; lymphatic/vascular/
perineural invasion; obstruction/perforation; localized perforation; and close, indeterminate, or positive margins.

bPatients with T4 disease or with fewer than 12 lymph nodes analyzed may be considered for 3 months of CAPOX.

tion, and the treatment-related AEs, as well as
the patient’s preferences, age, comorbidities, and
expectations in the choice of adjuvant therapy.

In summary, it is acceptable to offer 3 months
of CAPOX for patients with stage T1-3, N1 CC.
Patients with T4 or N2 disease should be con-
sidered for 6-month oxaliplatin-based therapy,
or 3 months of CAPOX if a minimal loss of ben-
efit in DFS and OS is agreeable. Tumor deposits
have demonstrated use as a robust prognostic
factor, and their influence in determining the
duration of adjuvant therapy should be carefully
examined in further studies.

Although randomized clinical trials designed
to specifically address the benefit of oxaliplatin
in the adjuvant therapy of high-risk stage II CC
hare not finished, the standard of care remains
fluoropyrimidine alone. Patients with stage II CC
who have fewer than 12 lymph nodes examined
or with T4, NO disease may be considered for
3 months of CAPOX. e
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