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abstract

PURPOSE To develop recommendations for adjuvant therapy for patients with resected stage II colon cancer.

METHODS ASCO convened an Expert Panel to conduct a systematic review of relevant studies and develop
recommendations for clinical practice.

RESULTS Twenty-one observational studies and six randomized controlled trials met the systematic review
inclusion criteria.

RECOMMENDATIONS Adjuvant chemotherapy (ACT) is not routinely recommended for patients with stage II colon
cancer who are not in a high-risk subgroup. Patients with T4 tumors are at higher risk of recurrence and should be
offered ACT, whereas patients with other high-risk factors, including sampling of fewer than 12 lymph nodes in the
surgical specimen, perineural or lymphatic invasion, poorly or undifferentiated tumor grade, intestinal obstruction,
tumor perforation, or grade BD3 tumor budding, may be offered ACT. The addition of oxaliplatin to
fluoropyrimidine-based ACT is not routinely recommended, but may be offered as a result of shared decision
making. Patients with mismatch repair deficiency/microsatellite instability tumors should not be routinely offered
ACT; if the combination of mismatch repair deficiency/microsatellite instability and high-risk factors results in a
decision to offer ACT, oxaliplatin-containing chemotherapy is recommended. Duration of oxaliplatin-containing
chemotherapy is also addressed, with recommendations for 3 or 6 months of treatment with capecitabine and
oxaliplatin or fluorouracil, leucovorin, and oxaliplatin, with decision making informed by key evidence of 5-year
disease-free survival in each treatment subgroup and the rate of adverse events, including peripheral neuropathy.

Additional information is available at www.asco.org/gastrointestinal-cancer-guidelines.

J Clin Oncol 00. © 2021 by American Society of Clinical Oncology

INTRODUCTION

An estimated 105,000 new cases of colon cancer were
diagnosed in the United States in 2021,1 of which
approximately 39% were localized.2 Stage II cancers
are characterized by a lack of metastatic spread or
lymph node involvement, and the main treatment is
surgical resection of the primary tumor. Prognosis after
resection is relatively favorable, with an estimated 5-year
disease-free survival rate of approximately 68%-83%
with surgery alone.3 To eradicate micrometastatic dis-
ease after surgery, adjuvant therapy may be considered
for patients with a high risk of recurrence; however, the
extent to which established prognostic factors can
predict response to treatment is not well defined.4

In 2004, ASCO published a guideline on adjuvant
therapy for stage II colon cancer, which recommended

against routine use of adjuvant chemotherapy (ACT)
for patients with stage II colon cancer. This recom-
mendation was based on a meta-analysis showing a 5-
year survival benefit on average in patients of not more
than 5%.5 However, on the basis of indirect evidence
from patients with stage III colon cancer, the con-
sideration of fluorouracil-based ACT was recom-
mended for select stage II patients who were at higher
risk of recurrence, defined by the presence of prog-
nostic factors, including fewer than 13 sampled lymph
nodes, T4 tumor stage, clinical bowel obstruction at
the time of diagnosis, perforation of the colon at the
tumor site, poor histologic grade, and lymphovascular
invasion (LVI). As further indirect evidence, the re-
currence rate in high-risk stage II patients is 40%-
50%, which is similar to the rate in stage III patients, for
whom adjuvant therapy is recommended.6 Despite the
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THE BOTTOM LINE

Adjuvant Therapy for Stage II Colon Cancer: ASCO Guideline Update

Guideline Question

Is adjuvant therapy recommended for patients with stage II colon cancer?

Target Population

Patients with stage II colon cancer.

Target Audience

The target audience includes medical oncologists, surgical oncologists, and other clinicians treating patients with stage II
colon cancer.

Methods

An Expert Panel was convened to develop clinical practice guideline recommendations on the basis of a systematic review of
the medical literature.

Recommendations

Recommendation 1.1. Adjuvant chemotherapy (ACT) should not routinely be offered to patients with stage II colon cancer
(Type: Evidence-based; harms outweigh benefits; Evidence quality: moderate; Strength of recommendation: strong).

Note: See Recommendations 1.3 and 1.4 for scenarios where ACT may be appropriate for specific subgroups of patients with
stage II colon cancer.

Recommendation 1.2. ACT should not routinely be offered to patients who are at low risk for recurrence, including patients with
stage IIA (T3) tumors with at least 12 sampled lymph nodes of the surgical specimen, tumors without perineural or lymphatic
invasion, poor or undifferentiated tumor grade, clinical intestinal obstruction, tumor perforation, and less than grade BD3
tumor budding (Type: Evidence-based; harms may outweigh benefits; Evidence quality: low; Strength of recommendation:
weak).
Qualifying statement: There is no compelling evidence to suggest that age of patient should alter this recommendation.
Specifically, there is no evidence that younger low-risk stage II patients should be offered ACT on the basis of their age alone.

Recommendation 1.3. ACT should be offered to patients with stage IIB and stage IIC colon cancer (ie, T4, lesions either
penetrating visceral peritoneum or invasive of surrounding organ, respectively), with a discussion of the potential benefits and
risks of harm associated with ACT (Type: Evidence-based; benefits may outweigh harms; Evidence quality: moderate; Strength
of recommendation: weak).

Recommendation 1.4. ACT may be offered to patients with stage IIA (ie, T3) colon cancer with high-risk features, including
sampling of fewer than 12 lymph nodes in the surgical specimen, perineural or lymphatic invasion, poorly or undifferentiated
tumor grade, intestinal obstruction, tumor perforation, and/or grade BD3 tumor budding ($ 10 buds) (Type: Evidence-based;
benefits may outweigh harms; Evidence quality: low; Strength of recommendation: weak).

Qualifying statements:
• The number of risk factors should be considered as part of the shared decision-making process. The presence of more
than one risk factor may increase the risk of recurrence9; in an exploratory analysis of International Duration Evaluation
of Adjuvant Chemotherapy (IDEA) collaboration data, the 5-year disease-free survival (DFS) was 74.8% for stage II
patients with two or more risk factors, compared with 87.3% for patients with one risk factor.10

• Circulating tumor DNA (ctDNA) was identified as an emerging potential predictive factor; however, insufficient evidence
of predictive value of chemotherapy was available to warrant its inclusion in the list of high-risk features within the main
recommendation. The Expert Panel anticipates that data on ctDNAwill be forthcoming through prospective clinical trials
and included in a future version of this guideline.

• The Expert Panel notes that there is controversy around the timing of chemotherapy; data on this topic were not reported
in the included observational studies. In the MOSAIC trial of oxaliplatin in addition to fluoropyrimidine-based che-
motherapy, patients were required to have started ACT within 7 weeks of surgery.11,12 In the QUASAR trial of ACT with
fluorouracil and folinic acid, therapy was initiated within 6 weeks of surgery, where possible.13

Recommendation 2.1. Adjuvant fluoropyrimidine-only chemotherapy is not routinely recommended for patients with exhibit
mismatch repair deficiency (dMMR) or high microsatellite instability (MSI) tumors (Type: Evidence-based; harms outweigh
benefits; Evidence quality: moderate; Strength of recommendation: strong).

(continued on following page)
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uncertainty, chemotherapy after resection with curative
intent is prescribed for approximately 20% of stage II
patients regardless of the presence or absence of high-risk
features.7,8 Because of the relatively low risk of recur-
rence, many of these patients will experience adverse
events and inconvenience with no possibility of benefit
from treatment. The purpose of this guideline update is to
examine the latest evidence on the impact of chemo-
therapy for subgroups of patients with varying levels of

recurrence risk within the population of patients with stage
II colon cancer. Risk factors of interest include those
discussed in the previous version of this guideline and
others that have beenmore recently identified. In addition,
the scope of the evidence review includes studies that
looked at microsatellite instability (MSI) status, the ad-
dition of oxaliplatin to adjuvant therapy, and duration of
oxaliplatin-containing chemotherapy in patients with
stage II colon cancer.

THE BOTTOM LINE (CONTINUED)

Qualifying statements:
• For patients with dMMR orMSI and T4 tumors and/or other high-risk features (with the exception of poor differentiation),
oxaliplatin-containing chemotherapy may be considered (see Recommendation 3.1, qualifying statements). This
qualifying statement is based on indirect evidence of a DFS benefit with the addition of oxaliplatin in the population of
patients with stage II or stage III colon cancer in the MOSAIC trial.14

• Poor differentiation is not considered a high-risk prognostic factor in patients with dMMR or MSI tumors.15

• Patients with proficient mismatch repair/microsatellite stable (pMMR or MSS) tumors are included within guideline
Recommendations 1.1-1.4.

Recommendation 3.1. There is insufficient evidence to routinely recommend the addition of oxaliplatin to fluoropyrimidine-
based chemotherapy for patients with high-risk stage II colon cancer (Type: Evidence-based; benefits may outweigh harms;
Evidence quality: low; Strength of recommendation: weak).

Qualifying statements:
• The Expert Panel notes the significant time to recurrence (TTR) benefit with oxaliplatin-containing ACT in exploratory
analyses of the MOSAIC trial. The Panel recommends a shared decision-making approach to guide the choice of
therapy that includes discussion of potential for benefit and risks of harm with the addition of oxaliplatin to
fluoropyrimidine-based chemotherapy (Table 5).

• As stated in the qualifying statement to Recommendation 2.1, for patients with dMMR or MSI who have T4 tumors and/
or other high-risk features (with the exception of poor differentiation), when shared decision-making results in the choice
to proceed with ACT, the Expert Panel recommends oxaliplatin-containing chemotherapy. This statement is based on
indirect evidence of benefit in the combined population of patients with stage II and III colon cancer.14

Recommendation 4.1. In patients who are candidates for adjuvant doublet chemotherapy, adjuvant oxaliplatin-containing
chemotherapy may be offered for a duration of 3 or 6 months, after a discussion with the patient of the potential benefits and
risks of harm associated with the options for treatment duration (Type: Evidence-based; benefits outweigh harms; Evidence
quality: moderate; Strength of recommendation: weak).

Note:
• Recommendation 4.1 is based on a subgroup analysis of four randomized trials from the IDEA collaboration.10 The choice
of therapy with capecitabine and oxaliplatin (CAPOX) or fluorouracil, leucovorin, and oxaliplatin (FOLFOX) was non-
randomized and made by treating clinicians before random assignment to 3 or 6 months duration of treatment. In high-
risk stage II patients, 5-year DFS, the primary study outcome, was 81.7% versus 82.0% (P 5 .09) with 3 versus 6months
of CAPOX, respectively (hazard ratio [HR], 1.02; 80% CI, 0.88 to 1.17). The 5-year DFS was 79.2% versus 86.5%
(P 5 .88) with 3 versus 6 months of FOLFOX, respectively (HR, 1.41; 80% CI, 1.18 to 1.68). Among all patients, the
prevalence of peripheral neuropathy of grade 2 or higher during treatment was 13% versus 36% with 3 months versus 6
months of treatment, respectively. These findings should be considered during the shared decision-making process.

Additional Resources

Definitions for the quality of the evidence and strength of recommendation ratings are available in Appendix Table A2, online
only. More information, including a supplement with additional evidence tables, slide sets, and clinical tools and resources, is
available at www.asco.org/gastrointestinal-cancer-guidelines. The Methodology Manual (available at www.asco.org/guideline-
methodology) provides additional information about the methods used to develop this guideline. Patient information is
available at www.cancer.net.

ASCO believes that cancer clinical trials are vital to inform medical decisions and improve cancer care and that all patients
should have the opportunity to participate.
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GUIDELINE QUESTIONS

This update to ASCO’s clinical practice guideline on ad-
juvant therapy for stage II colon cancer addresses the
following clinical questions:

1. Is there a benefit of fluoropyrimidine-based ACT for
patients with resected stage II colon cancer compared
with surgery alone?
Subpopulations include the following:
a. All patients with stage II colon cancer.
b. Patients at low risk of recurrence, defined by the

absence of the high-risk features listed subsequently.
c. Patients at high risk of recurrence, characterized by

sampling of fewer than 12 lymph nodes in the
surgical specimen, T4 tumor (having adherence to
or invasion of local organs), tumor perforation,
clinical intestinal obstruction, poorly differentiated
histology, LVI and/or perineural invasion (PNI),
ctDNA, and tumor budding.

2. Is there a benefit of fluoropyrimidine-based ACT for
patients with tumors that exhibit dMMR or MSI, or
pMMR or MSS?

3. If adjuvant therapy is recommended, is there a benefit
to adding oxaliplatin to fluoropyrimidine-based
chemotherapy?

4. If adjuvant oxaliplatin-containing chemotherapy is
considered, are outcomes affected by reducing the
treatment duration from 6 to 3 months?

METHODS

Guideline Development Process

This systematic review-based guideline product was de-
veloped by amultidisciplinary Expert Panel, which included
a patient representative and an ASCO guidelines staff
member with health research methodology expertise
(Appendix Table A1, online only). The Expert Panel met via
webinar and corresponded through e-mail. On the basis of
the consideration of the evidence, the authors were asked
to contribute to the development of the guideline, provide
critical review, and finalize the guideline recommendations.
The guideline recommendations were sent for an open
comment period of 2 weeks allowing the public to review
and comment on the recommendations after submitting a
confidentiality agreement. These comments were taken
into consideration while finalizing the recommendations.
Members of the Expert Panel were responsible for reviewing
and approving the penultimate version of the guideline. All
ASCO guidelines are ultimately reviewed and approved by
the ASCO Evidence Based Medicine Committee (EBMC)
before submission for editorial review and consideration for
publication in the Journal of Clinical Oncology. All funding
for the administration of the project was provided by ASCO.

Evidence Search

A search for existing guidelines with systematic reviews was
conducted using the Guidelines International Network

International Guidelines Library and a scan of the websites
of known guideline developers, such as the Scottish In-
tercollegiate Guidelines Network, the UK National Institute
for Care Excellence, and Cancer Care Ontario (CCO). This
initial search led to the identification of the CCO guideline
Adjuvant Systemic Chemotherapy for stage II and III Colon
Cancer Following Complete Resection; this guideline was
based on a high-quality systematic review of randomized
controlled trials, included clinical questions that encom-
passed the scope of this ASCO guideline, and used a
search strategy that was current to May 2018. The CCO
systematic review was included in the ASCO evidence base
for questions 1a, 2, and 3, and an update search of
PubMedwas conducted for more recent systematic reviews
and randomized control trials (RCTs) that addressed these
questions (June 2018-April 2021). A broader search from
2010 to April 2021 of prospective or retrospective non-
randomized studies was conducted for the questions re-
lated to ACT for risk subgroups, as outlined in clinical
questions 1b-1c. High-risk subgroups were defined
according to the previous version of the guideline. In ad-
dition, a scan of the literature to determine whether this list
was current resulted in the addition of ctDNA level, PNI,
and tumor budding (ie, “the presence of isolated single
cancer cells or clusters of up to four cancer cells at the
invasive tumour front”16 (p101)) to this list. The minimum
recommended number of lymph nodes retrieved was also
updated to align with the College of American Pathologists
consensus statement17 and other guidelines.3,18

Articles were selected for inclusion in the systematic review
of the evidence on the basis of the following criteria:

• Population: Patients with curatively resected stage II
colon cancer, including subgroups of patients identi-
fiable by the presence or absence of risk factors.

• Interventions: Fluoropyrimidine-based adjuvant ther-
apy with or without oxaliplatin; studies of administra-
tion of ACT for a duration of 3 versus 6 months.

• Comparison: Observation, placebo, and other types of
chemotherapy.

• Outcomes: Overall survival (OS), progression-free
survival, and adverse events (specifically peripheral
neuropathy for duration studies).

Articles were excluded from the systematic review if they
were (1) meeting abstracts not subsequently published in
peer-reviewed journals within 2 years of publication; (2)
editorials, commentaries, letters, news articles, case re-
ports, and narrative reviews; (3) and published in a non-
English language. The guideline recommendations are
crafted, in part, using the Guidelines Into Decision Support
methodology.19 In addition, a guideline implementability
review is conducted.

Assessment of Data Quality

Evidence quality (ie, certainty of the evidence) for each
outcome was assessed using the Cochrane Risk of Bias
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tool20 and elements of the Grading of Recommendations,
Assessment, Development and Evaluation quality assess-
ment and recommendations development process.21 To
facilitate the quality assessment ratings, MAGIC App
guideline development software was used; within this
framework, outcomes from randomized controlled trials are
rated high quality and can subsequently be downgraded as
factors that affect quality are identified. Observational
nonrandomized studies are rated as low quality and can be
upgraded for factors such as large magnitude of effect.
Grading of Recommendations, Assessment, Development
and Evaluation quality assessment labels of high, moder-
ate, low, or very low and a recommendation strength of
strong or weak were assigned by the project methodologist
in collaboration with the Expert Panel cochairs and
reviewed by the full Expert Panel. Definitions for these
ratings are provided in Table A2.

Data Analysis

HRs were extracted where available for time-to-event data;
for dichotomous outcomes, relative risk (RR) was extracted
where available or calculated using reported events and
population totals in the treatment and control groups.
Statistics were based on numbers from multivariate ana-
lyses, where available. Where more than one study was
available, data were pooled in meta-analyses using a
random or fixed effects model and the generic inverse
variance function in RevMan 5.3. Where HRs were com-
bined in a meta-analysis, log of the HR (logHR) and its
standard error were calculated and entered in RevMan 5.3.
Heterogeneity was assessed using the I2 statistic and in-
formally categorized according to the Cochrane Handbook
as low: # 40%, moderate: 30%-60%, substantial: 50%-
90%, or considerable: 75%-100%.22

Guideline Updating

The ASCO Expert Panel and guidelines staff will work with
cochairs to keep abreast of any substantive updates to the
guideline. On the basis of formal review of the emerging
literature, ASCO will determine the need to update. The
ASCO Guidelines Methodology Manual (available at
www.asco.org/guideline-methodology) provides additional
information about the guideline update process. This is the
most recent information as of the publication date.

Guideline Disclaimer

The Clinical Practice Guidelines and other guidance
published herein are provided by the American Society of
Clinical Oncology, Inc (ASCO) to assist providers in clinical
decision making. The information herein should not be
relied upon as being complete or accurate, nor should it be
considered as inclusive of all proper treatments or methods
of care or as a statement of the standard of care. With the
rapid development of scientific knowledge, new evidence
may emerge between the time information is developed
and when it is published or read. The information is not
continually updated and may not reflect the most recent

evidence. The information addresses only the topics spe-
cifically identified therein and is not applicable to other
interventions, diseases, or stages of diseases. This infor-
mation does not mandate any particular course of medical
care. Further, the information is not intended to substitute
for the independent professional judgment of the treating
provider, as the information does not account for individual
variation among patients. Recommendations specify the
level of confidence that the recommendation reflects the
net effect of a given course of action. The use of words like
“must,” “must not,” “should,” and “should not” indicates
that a course of action is recommended or not recom-
mended for either most or many patients, but there is
latitude for the treating physician to select other courses of
action in individual cases. In all cases, the selected course
of action should be considered by the treating provider in
the context of treating the individual patient. Use of the
information is voluntary. ASCO does not endorse third party
drugs, devices, services, or therapies used to diagnose,
treat, monitor, manage, or alleviate health conditions. Any
use of a brand or trade name is for identification purposes
only. ASCO provides this information on an “as is” basis and
makes no warranty, express or implied, regarding the in-
formation. ASCO specifically disclaims any warranties of
merchantability or fitness for a particular use or purpose.
ASCO assumes no responsibility for any injury or damage to
persons or property arising out of or related to any use of this
information, or for any errors or omissions.

Guideline and Conflicts of Interest

The Expert Panel was assembled in accordance with
ASCO’s Conflict of Interest Policy Implementation for
Clinical Practice Guidelines (“Policy,” found at http://
www.asco.org/guideline-methodology). All members of
the Expert Panel completed ASCO’s disclosure form, which
requires disclosure of financial and other interests, in-
cluding relationships with commercial entities that are
reasonably likely to experience direct regulatory or com-
mercial impact as a result of promulgation of the guideline.
Categories for disclosure include employment; leadership;
stock or other ownership; honoraria, consulting or advisory
role; speaker’s bureau; research funding; patents, royalties,
other intellectual property; expert testimony; travel, ac-
commodations, expenses; and other relationships. In ac-
cordance with the Policy, themajority of themembers of the
Expert Panel did not disclose any relationships constituting
a conflict under the Policy.

RESULTS

Thirteen observational studies,23–35 one RCT,36 and one RCT
subgroup analysis were37 included in the evidence base for
the clinical question related to high- and low-risk patients.
Nine of these observational studies and one RCT were found
in the reference list of a systematic review38 that addressed
the impact of ACT in patient subpopulations with various
high-risk factors,23–25,27,31–36 and five additional newer
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studies were added through the PubMed search.26,28–30,37

Six observational studies22,39,40–43 and two subgroup ana-
lyses of RCTs44,45 informed the research question related to
treatment by mismatch repair status. The evidence base for
the addition of oxaliplatin included one RCT,11,46 and one
additional RCT met the inclusion criteria for the question
related to the duration of chemotherapy.10 Most observa-
tional studies were retrospective cohort studies, conducted
at single institutions, multiple centers, or using records from
large databases such as the National Cancer Database
(NCDB) or Surveillance, Epidemiology and End Results
Database, with sample sizes ranging from 349 to more than
90,000. Studies of high- and low-risk patients with stage II
colon cancer mostly used data collected over the past 20
years; however, some studies used older records dating back
to the early 1990s.33,41,44 Further details related to study
characteristics, such as geographic location, follow-up,
patient numbers, and variables included in multivariate
analyses, are included in the Data Supplement (online only).
Detailed study outcomes and quality assessment are in-
cluded in the subsequent Recommendations section.

RECOMMENDATIONS

Clinical Question 1

Is there a benefit of fluoropyrimidine-based ACT for
patients with resected stage II colon cancer compared
with surgery alone?

Subpopulations include the following:

a. All patients with stage II colon cancer.
b. Patients at low risk of recurrence, defined by the

absence of the high-risk features listed subsequently.
c. Patients at high risk of recurrence, characterized by

nodal sampling in the surgical specimen (, 12 nodes
sampled), T4 tumor (having adherence to or invasion
of local organs), tumor perforation, clinical intestinal
obstruction, poorly differentiated histology, LVI or PNI,
ctDNA, and tumor budding.

Recommendation 1.1. ACT should not routinely be offered
to patients with stage II colon cancer (Type: Evidence-
based; harms outweigh benefits; Evidence quality: mod-
erate; Strength of recommendation: strong).

Literature review and clinical interpretation. The recom-
mendations contained in the original version of this
guideline were based on a 1997 CCO systematic review and
meta-analysis, which found that ACT resulted in a small
DFS advantage, but no increase in OS, compared with
surgery alone.5,13 Since that time, a 3%-5% survival benefit
has been established with single-agent 5-flourouracil ad-
juvant therapy in patients with high-risk stage II colon
cancer.3 In a recent meta-analysis, the estimated overall
DFS for patients with stage II colon cancer treated with ACT
was 79.3% (95% CI, 75.6 to 83.1), compared with 81.4%
(95% CI, 75.4 to 87.4) for patients who did not receive
ACT.9 Thus, a significant subgroup of patients with stage II

colon cancer are not expected to benefit from ACT. No new
data in this update were found to alter the original 2004
ASCO recommendation against routine use of ACT in pa-
tients with stage II colon cancer. The subsequent recom-
mendations in this section address patients who are at low
or high risk of stage II colon cancer recurrence.

Recommendation 1.2. ACT should not routinely be offered
to patients who are at low risk for recurrence, including
patients with stage IIA (T3) tumors with at least 12 sampled
lymph nodes of the surgical specimen, tumors without
perineural or lymphatic invasion, poor or undifferentiated
tumor grade, clinical intestinal obstruction, tumor perfo-
ration, and less than grade BD3 tumor budding (Type:
Evidence-based; harms may outweigh benefit; Evidence
quality: low; Strength of recommendation: weak).

Qualifying statement. There is no compelling evidence to
suggest that age of patients should alter this recommen-
dation. Specifically, there is no evidence that younger low-
risk stage II patients should be offered ACT on the basis of
their age alone.

Literature review and analysis. A small number of retro-
spective cohort studies reported data on low-risk patients
(ie patients with an absence of high-risk factors):

• In the study by Kumar et al, the 3-year recurrence-free
survival (RFS), 5-year disease-specific survival, and 5-
year OS results were 84.1% versus 92.5% (P5 .115),
87.1% versus 92.0% (P 5 .180), and 82.9% versus
83.3% (P 5 .561), for low-risk patients who received
ACT versus no ACT, respectively. The use of ACT in
low-risk patients was correlated with poorer outcomes,
including worse RFS (HR, 2.18; 95% CI, 1.00 to 4.97
[P 5 .05]) and disease-specific survival (HR, 3.01;
95% CI, 1.10 to 8.23 [P 5 .03]), compared with
patients not receiving ACT.

• Babaei et al reported that in three low-risk populations
of patients in the European Union, there was no sig-
nificant difference in survival for patients treated with
ACT versus surgery alone for the patients in Belgium
and Sweden (approximately 78% in treatment and
control groups); however, patients in the Netherlands
had worse outcomes with ACT versus surgery alone
(approximately 64% v 78%, respectively).

• In the study by Kim et al, ACT was associated with
reduced RR of death in low-risk patients after adjusting
for other factors (RR, 0.74; 95% CI, 0.61 to 0.89;
P 5 .002, 5-year OS 88% v 90%).

• Casadaban et al found that in low-risk patients, the 5-
year OS rate improved from 68% to 86% with ACT
(P, .001), compared with 57% to 76% (P, .001) in
high-risk patients.

• In the study by Jee et al, the survival results of the ACT
group in low-risk patients were also significantly better
than those of the surgery-alone group (OS, 97.7% v
88.2%, P , .0001; DFS, 93.0% v 80.0%, P 5 .001).

6 © 2021 by American Society of Clinical Oncology
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Clinical interpretation. Mixed results, with high variability
depending on the underlying patient population, charac-
terize the limited data for patients with low-risk stage II
colon cancer. Considering the overall modest potential for
benefit for average-risk patients with stage II colon cancer
as outlined in Recommendation 1.1, low likelihood of re-
currence, and thus a large proportion of the population
realizing no benefit but associated adverse events, the
consensus of the Expert Panel does not recommend ACT
for patients in the low-risk subgroup.

Recommendation 1.3. ACT should be offered to patients
with stage IIB and stage IIC colon cancer (ie, T4 lesions
either penetrating visceral peritoneum or invasive of sur-
rounding organ, respectively), with a discussion of the
potential benefits and risks of harm associated with ACT
(Type: Evidence-based; benefits may outweigh harms;
Evidence quality: moderate; Strength of recommendation:
weak).

T4 tumors—literature review and analysis. Across six studies
of patients with T4 tumors, there was an OS advantage (HR,
0.64; 95%CI, 0.56 to 0.75, I25 60%),23–25,27,30,33 and across
two studies, an RFS advantage was found (HR, 0.70; 95%
CI, 0.63 to 0.77, I2 5 0)25,30 with ACT compared with surgery
alone (Table 1 and the Data Supplement). There was no
recurrence-free survival advantage found in an RCT of pa-
tients treated with tegafur and uracil (UFT) versus surgery
alone, in which the overall stage II 5-year OS rates were
94.3% and 94.5%, respectively (HR for RFS, 1.31; 95% CI,
0.85 to 2.01).36

T4 tumors—clinical interpretation. All studies included in
the meta-analyses found a positive effect of ACT on OS in
patients with this risk factor although heterogeneity was
present (I2 5 60%). In addition, a highly consistent
(I2 5 0) significant benefit of ACT on RFS was found. The
demonstrated concordance between OS and RFS is
important because RFS is the outcome most affected
by ACT and less likely to be affected by patient

selection.25,28,30 In a matched-pair analysis by Teufel
et al,30 the 5-year survival rates for patients with T4 tu-
mors were 70.9% for those receiving ACT versus 59.8%
for those not receiving ACT. On the basis of this consistent
effect across a considerable combined sample, including
large and small studies, as well as the established
prognostic significance of this factor9 and evidence of a
low 5-year OS rate within the untreated patient pop-
ulation, the Expert Panel recommends ACT for patients
with stage IIB and IIC.

Recommendation 1.4. ACT may be offered to patients with
stage IIA (ie, T3) colon cancer with high-risk features, in-
cluding sampling of fewer than 12 lymph nodes in the
surgical specimen, perineural or lymphatic invasion, poorly
or undifferentiated tumor grade, intestinal obstruction,
tumor perforation, and/or grade BD3 tumor budding ($10
buds) (Type: Evidence-based; benefits may outweigh
harms; Evidence quality: low; Strength of recommendation:
weak).

(See Recommendation 2.1 in the subsequent section with
guidance for patients with dMMR or MSI.)

Qualifying statements:

• The number of risk factors should be considered as
part of the shared decision-making process. The
presence of more than one risk factor may increase the
risk of recurrence9; in an exploratory analysis of IDEA
collaboration data, the 5-year DFS was 74.8% for stage
II patients with two or more risk factors, compared with
87.3% for patients with one risk factor.10

• ctDNA was identified as an emerging potential pre-
dictive factor; however, insufficient evidence of pre-
dictive value of chemotherapy was available to warrant
its inclusion in the list of high-risk features within the
main recommendation. The Expert Panel anticipates
that data on ctDNA will be forthcoming through pro-
spective clinical trials and included in a future version
of this guideline.

TABLE 1. Effect of ACT in Patients With T4 Stage II Colon Cancer
Population: T4 stage II colon cancer
Intervention: ACT
Comparator: surgery alone

Outcome Results

Absolute Effect Estimates
Quality of Evidence
(heterogeneity) Plain Language SummarySurgery Alone ACT

OS HR: 0.64 (95% CI, 0.56 to 0.75)
(18,517 patients in six studies)
Follow-up: 5 years

483 deaths per 1,000 344 deaths per 1,000 Low (I2 5 60%) ACT probably improves
OS for patients with
pT4 tumors

Difference: 139 fewer per 1,000
(95% CI, 174 fewer to 93 fewer)

RFS HR: 0.7 (95% CI, 0.63 to 0.77)
(7,711 patients in two studies)
Follow-up: 5 years

541 recurrences or deaths
per 1,000

420 recurrences or
per 1,000

Low (I2 5 0) ACT probably improves
RFS for patients with
pT4 tumorsDifference: 121 fewer per 1,000

(95% CI, 153 fewer to 90 fewer)

Abbreviations: ACT, adjuvant chemotherapy; HR, hazard ratio; OS, overall survival; RFS, recurrence-free survival.
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• The Expert Panel notes that there is controversy
around the timing of chemotherapy; data on this topic
were not reported in the included observational
studies. In the MOSAIC trial of oxaliplatin in addition to
fluoropyrimidine-based chemotherapy, patients were
required to have started ACT within 7 weeks of
surgery.11,12 In the QUASAR trial of ACT with fluoro-
uracil and folinic acid, therapy was initiated within
6 weeks of surgery, where possible.13

Other risk factors—Literature review and analysis. Number
of lymph nodes sampled. In the pooled analysis of four
studies, the HR for OS was 0.67 (95% CI, 0.57 to 0.77,
I2 5 30%; Table 2 and the Data Supplement).23,25,34,35 The
HR estimate for RFS/DFS was 0.71 (95% CI, 0.61 to 0.82,
I2 5 0%), on the basis of three studies.25,35,36 The study by
Wells et al,34 which found a significant impact of ACT on
patients with fewer sampled lymph nodes, was conducted
in a population of patients with T3 tumors.

Poorly/undifferentiated tumors. Four studies were included
in the analysis of OS for patients with poor or undifferen-
tiated tumors.23–25,27 There was no significant difference
overall between the intervention and control groups al-
though the HR favored ACT (HR, 0.88; 95% CI, 0.61 to
1.27, I2 5 86%). Given the high heterogeneity, a sensitivity
analysis was conducted that eliminated the only study to
find a significantly worse outcome with adjuvant therapy,
thereby reducing the heterogeneity to zero.23 Among the
remaining three studies, the HR was 0.78 (0.70 to 0.88,
P, .0001).24,25,27 Pooling of the three studies that reported
DFS or RFS resulted in an HR of 0.79 (95% CI, 0.60 to
1.04).25,26,36

Intestinal obstruction. In a pooled analysis of three studies,
the HR for OS significantly favored ACT, compared with
surgery alone (HR, 0.57; 95% CI, 0.38 to 0.85, I2 5 0%) in
patients with clinical obstructing tumors.25,28,33 In the study
by Sabbagh et al,28 a study in which all patients had
obstructing colon cancer that was defined clinically and
confirmed by imaging (N5 504), the 5-year OS was 92.1%
(95% CI, 86.9 to 97.6) for patients who received ACT and
80.1% (95% CI, 72.3 to 88.8) for the non-ACT group.
Across two studies, the pooled estimate for RFS25 and DFS28

was 0.63 (95%CI, 0.44 to 0.89, I25 0%) in favor of the ACT
group. In a related outcome measure, Verhoeff et al27 report
a crude 3-year survival of 79% in the non-ACT group versus
95% in the ACT group in high-risk patients who underwent
emergency surgery; however, they report potentially being
underpowered to detect a difference in survival (457 ACT v
74 no ACT; HR, 0.43; 95% CI, 0.15 to 1.21).

Tumor perforation. In a pooled analysis of two studies with a
small number of patients (100 and 86, respectively), the
HR for OS significantly favored ACT, compared with surgery
alone (HR, 0.31; 95% CI, 0.16 to 0.60).38 Kumar et al25

evaluated RFS in this subgroup and found a nonsignificant
HR in favor of ACT of 0.48 (95% CI, 0.23 to 1.00).

PNI. A pooled analysis of four studies resulted in an HR of
0.74 (95% CI, 0.41 to 1.35, I2 5 93%).23,25,32,33 Three of
four studies indicated a survival advantage with AC com-
pared with surgery alone in patients with PNI, although this
finding was only significant in the largest study, on the basis
of the NCBD, which reported an HR of 0.57 (95% CI, 0.48
to 0.67); in this study, the 5-year survival for those with PNI
was 49.1% (no ACT) versus 81.1% (ACT).32 Results from
100 patients in a study on the basis of the California Cancer
Registry showed a significantly worse outcome for patients
treated with ACT. Given the high heterogeneity, a sensitivity
analysis was conducted to remove the outlier study. The HR
across the three remaining studies was 0.57 (95% CI, 0.48
to 0.67, I2 5 0%).25,32,33 Kumar et al25 also reported RFS
results, finding an HR of 0.93 (95% CI, 0.44 to 1.98) in a
group of 89 patients.

LVI. In a pooled analysis of three studies, the HR for OS
significantly favored ACT, compared with surgery alone for
LVI (HR, 0.65; 95% CI, 0.44 to 0.98, I2 5 28%).25,33,36 This
analysis included the RCT by Matsuda et al36 of UFT versus
surgery alone, in which the HR for LVI was nonsignificant.
Kumar et al25 evaluated RFS in this subpopulation and
found no significant difference between groups.

Inadequate surgical margins. The systematic review by
Zhang et al38 included one study that reported an HR of
2.37 (95% CI, 0.91 to 6.17) with ACT versus no ACT in
patients with positive margins.23 One additional study on
the basis of the NCDB reported an HR of 0.89 (95% CI,
0.78 to 1.00).24 These two studies were based on data
from large databases that did not include details regarding
what margins were evaluated, ie proximal/distal versus
retroperitoneal.

Tumor budding. This variable was assessed in one study
with a small number of patients who were participants in a
randomized controlled trial of UFT. The authors found a
nonsignificant improvement in recurrence-free survival for
patients with BD2 (5-9 buds, intermediate grade) and BD3
($10 buds, high grade).37

ctDNA. No studies of the predictive effect of ACT versus no
ACT in patients with high ctDNA content were found in the
literature review although this factor is known as an ef-
fective predictor of short-term recurrence; Tie et al detected
radiologic recurrence in 78.6% of patients with positive
postoperative ctDNA, whereas 9.8% of patients testing
negative for ctDNA experienced recurrence.

Multiple risk factors. In the study by Babcock et al,23 a
significant benefit for ACT was found for T4 tumors in
combination with a smaller number of sampled lymph
nodes, poorly differentiated tumors, and LVI. Kumar et al25

found that patients with two or more risk factors did not
significantly benefit from ACT, and this finding was more
pronounced in patients who did not have T4 tumors. In an
exploratory analysis of IDEA collaboration data, the 5-year
DFS was 74.8% for stage II patients with two or more risk
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TABLE 2. Effect of ACT in Patients With High-Risk Factors
Population: High-risk stage II colon cancer
Intervention: ACT
Comparator: Surgery alone

Outcome Results

Absolute Effect Estimates
Quality of Evidence
(heterogeneity) Plain Language SummarySurgery Alone ACT

OS fewer than 12
sampled lymph
nodes

HR: 0.67 (95% CI,
0.57 to 0.77)

(6,800 patients in
four studies)

Follow-up: 5 years

483 deaths per 1,000 357 deaths per 1,000 Low (I2 5 30%) ACT probably improves OS for
patients with fewer than 12
sampled lymph nodes

Difference: 126 fewer per 1,000 (95% CI, 170
fewer to 85 fewer)

DFS/RFS fewer than 12
sampled lymph
nodes

HR: 0.71 (95% CI,
0.61 to 0.82)

(6,554 patients in
three studies)

Follow-up: 5 years

541 recurrences/new
tumors or deaths
per 1,000

425 recurrences/new
tumors or deaths
per 1,000

Low (I2 5 0) ACT probably improves DFS/RFS
for patients with fewer than 12
sampled lymph nodes

Difference: 116 fewer per 1,000 (95% CI, 163
fewer to 69 fewer)

OS tumor perforation HR: 0.31 (95% CI,
0.16 to 0.6)

(186 patients in
two studies)

Follow-up: 5 years

483 deaths per 1,000 185 deaths per 1,000 Low (I2 5 29%) ACT probably improves OS for
patients with tumor perforationDifference: 298 fewer per 1,000 (95% CI, 383

fewer to 156 fewer)

RFS tumor perforation HR: 0.48 (95% CI,
0.23 to 1.0)

(100 patients in
one study)

Follow-up: 5 years

541 recurrences per
1,000

312 recurrences per
1,000

Very lowa,b The impact of ACT on RFS for
patients with tumor perforation
is uncertainDifference: 229 fewer per 1,000 (95% CI, 377

fewer to 0 fewer)

OS intestinal
obstruction

HR: 0.57 (95% CI,
0.38 to 0.85)

(911 patients in
three studies)

Follow-up: 5 years

199 deaths per 1,000 119 deaths per 1,000 Low (I2 5 0%) ACT probably improves OS for
patients with intestinal
obstruction

Difference: 80 fewer per 1,000 (95% CI, 118
fewer to 27 fewer)

DFS or RFS intestinal
obstruction

HR: 0.63 (95% CI,
0.44 to 0.89)

(796 patients in
two studies)

Follow-up: 5 years

461 recurrences/new
tumors or deaths
per 1,000

323 recurrences/new
tumors or deaths
per 1,000

Low (I2 5 0%) ACT probably improves DFS/RFS
for patients with intestinal
obstruction

Difference: 138 fewer per 1,000 (95% CI, 223
fewer to 38 fewer)

OS urgent surgery HR: 0.43 (95% CI,
0.15 to 1.21—

(531 patients in
one study)

201 deaths per 1,000 92 deaths per 1,000 Very lowa The impact of ACT on OS for
patients undergoing emergency
surgery is uncertain

Difference: 109 fewer per 1,000 (95% CI, 168
fewer to 37 more)

OS
LVI

HR: 0.65 (95% CI,
0.44 to 0.98)

(1,371 patients in
three studies)

Follow-up: 5 years

460 deaths per 1,000 330 deaths per 1,000 Low (I2 5 28%) ACT probably improves OS in
patients with LVIDifference: 130 fewer (95% CI, 223 fewer to 7

fewer)

RFS
LVI

HR: 0.62 (95% CI,
0.29 to 1.32)

(155 patients in
one study)

Follow-up: 3 years

196 recurrences per
1,000

250 recurrences per
1,000

Very lowa The impact of ACT on RFS for
patients with LVI is uncertain

Difference: 54 more per 1,000 (95% CI, 89
fewer to 325 more)

OS
PNI

HR: 0.74 (95% CI,
0.41 to 1.35)

(1,371 patients in
four studies)

Follow-up: 5 years

620 deaths per 1,000 511 deaths per 1,000 Very lowc

(I2 5 93%)
The impact of ACT on OS for

patients with PNI is uncertainDifference: 109 fewer per 1,000 (95% CI, 293
fewer to 109 more)

(continued on following page)
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factors, compared with 87.3% for patients with one risk
factor.10

Other risk factors—clinical interpretation. Fewer than 12
sampled lymph nodes. All studies included in the meta-
analysis found a positive effect of ACT on OS, and a highly
consistent (I2 5 0) significant benefit of ACT on RFS was
demonstrated. As mentioned previously, the concordance
between OS and RFS is important because RFS is the
outcomemost affected by ACT and less likely to be affected
by patient selection.25,28,30 On the basis of this evidence, as
well as the established prognostic significance of this risk
factor,47 ACT may be recommended for patients with stage
II cancer with fewer than 12 sampled lymph nodes.
Other high-risk factors. For other high-risk factors including
poorly differentiated tumors, PNI, LVI, perforation, ob-
struction, and inadequate surgical margins, low- to very
low-quality evidence was found for the effect of ACT versus
surgery alone. Evidence quality was limited by a variety of
factors, such as inconsistent direction of effect across
studies, limited data resulting in wide CIs, or bias because
of patient selection. Detailed reasons for evidence quality
ratings are included in footnotes in Table 2. Although the
evidence for these outcomes was of lower quality, a con-
sistent positive effect of ACT was found for RFS and OS for
intestinal obstruction, and treatment with ACT in patients
with tumor perforation was associated with a positive effect
on OS, whereas the HR for RFS, on the basis of 100 patients
in one study, was 0.48 (95% CI, 0.23 to 1.00). This

evidence, along with previously established prognostic
information, was deemed sufficient to suggest that ACT
may be recommended for patients with intestinal ob-
struction or tumor perforation.

One study noted that as tumor size increased, so did in-
cidence of LVI and PNI, which suggests that these two
factors could be indicative of an early stage of nodal me-
tastases.29 In this analysis, OS for LVI was significantly
improved with the addition of ACT, whereas RFS, on the
basis of only one study, showed no significant difference,
resulting in high uncertainty regarding the effect of ACT in
this patient subpopulation.

For PNI, the heterogeneity across studies for the OS out-
come was very high (I2 5 93%); when an outlier study was
removed, the heterogeneity was reduced to zero and the
HR was 0.57 (95% CI, 0.48 to 0.67). It is unclear why the
outlier study,23 on the basis of data from the California
Cancer Registry, produced inconsistent results. Results
were also variable for other outcomes: RFS for patients with
PNI on the basis of one small study did not find a significant
difference between ACT and non-ACT patients;25 however,
DFS was significantly better for patients treated with ACT
versus no ACT in another small study (83.2% of 36 v 54.4%
of 21, respectively). These data indicate that there is a high
level of uncertainty regarding the predictive value of PNI.

Similarly, heterogeneity was high across the four studies
included in the meta-analysis for poorly or undifferentiated
histology, which included two studies that were also part of

TABLE 2. Effect of ACT in Patients With High-Risk Factors (continued)
Population: High-risk stage II colon cancer
Intervention: ACT
Comparator: Surgery alone

Outcome Results

Absolute Effect Estimates
Quality of Evidence
(heterogeneity) Plain Language SummarySurgery Alone ACT

RFS
PNI

HR: 0.93 (95% CI,
0.44 to 1.98)

(89 patients in one
study)

Follow-up: 5 years

456 recurrences per
1,000

432 recurrences
per 1,000

Very lowa,b The impact of ACT on RFS in
patients with PNI is uncertain

Difference: 24 fewer per 1,000 (95% CI, 221
fewer to 244 more)

OS poorly or
undifferentiated
histology

HR: 0.88 (95% CI,
0.61 to 1.27)

(27,815 patients
in four studies)

Follow-up: 5 years

307 deaths per 1,000 276 deaths per 1,000 Very lowc

(I2 5 86%)
The impact of ACT on OS in

patients with poorly or
undifferentiated histology is
uncertain

Difference: 31 fewer per 1,000 (95% CI, 107
fewer to 65 more)

DFS/RFS poorly or
undifferentiated
histology

HR: 0.79 (95% CI,
0.6 to 1.04)

(7,961 patients in
three studies)

Follow-up: 3 years

196 recurrences or
new tumors or
deaths per 1,000

158 recurrences or
new tumors or
deaths per 1,000

Low (I2 5 0) ACT may improve DFS/RFS for
patients with poorly
differentiated histology

Difference: 38 fewer per 1,000 (95% CI, 73
fewer to 7 more)

NOTE. Downgrade for the following: aOnly data from one study. bLow number of patients. cConsiderable heterogeneity (ie inconsistency, according to the
following categories: low: # 40%, moderate: 30%-60%, substantial: 50%-90%, and considerable: 75%-100%).
Abbreviations: ACT, adjuvant chemotherapy; DFS, disease-free survival; HR, hazard ratio; LVI, lymphovascular invasion; OS, overall survival; PNI,

perineural invasion; RFS, recurrence-free survival.
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the analysis of PNI.23,25 When the same outlier study as
previouslymentioned was removed in a sensitivity analysis,23

the heterogeneity was reduced to zero and the estimate
indicated significant improvement with ACT (HR, 0.78; 95%
CI, 0.70 to 0.88, P , .0001). The lack of significant dif-
ference in the RFS and DFS outcomes and high hetero-
geneity result in very low-quality evidence and uncertainty
about the effect of ACT in this group of patients.

Although there are significant limitations to the evidence
base for these other high-risk factors, including intestinal
obstruction, tumor perforation, PNI, LVI, and poorly/
undifferentiated tumors, the Expert Panel agrees that it is
reasonable to offer ACT, on the basis of the established
poorer prognosis expected for these patient subpopulations.9

Tumor budding. Very low-quality evidence, on the basis of
subgroups from one RCT with nonsignificant results, was
available to inform the predictive significance of tumor
budding. Thus, the Expert panel endorses results from the
International Tumor Budding Consensus Conference,
which concluded that ACT should be considered for pa-
tients with the highest grade of tumor budding (ie, BD3:
$ 10), on the basis of the prognostic significance of this
factor.48 Results of a systematic review show that resected
colorectal cancer specimens with tumor budding are more
likely to develop disease recurrence (odds ratio [OR], 5.50;
95% CI, 3.64 to 8.29, ,.00001) and more likely to lead to
cancer-related death at 5 years (OR, 4.51; 95% CI, 2.55 to
7.99, P , .00001).49 The International Tumor Budding
Consensus Conference also endorsed a three-tier grading
system for tumor budding; specimens with grade BD3
budding are associated with an increased risk of recur-
rence in stage II colorectal cancer.16

ctDNA. This is an emerging prognostic factor, and trials are
currently underway to determine its utility, such as the
DYNAMIC trial (ACTRN12615000381583).50,51

CLINICAL QUESTION 2

Is there a benefit of fluoropyrimidine-based ACT for patients
with tumors that exhibit dMMR or MSI, or pMMR or MSS?

Recommendation 2.1

Adjuvant fluoropyrimidine-only chemotherapy is not rou-
tinely recommended for patients with dMMR or MSI tumors
(Type: Evidence-based; benefits outweigh harms; Evidence
quality: moderate; Strength of recommendation: strong).

Qualifying statements:

• For patients with dMMR or MSI and T4 tumors and/or
other high-risk features (with the exception of poor
differentiation), oxaliplatin-containing chemotherapy
may be considered (see Recommendation 3.1,
qualifying statements). This qualifying statement is
based on indirect evidence of a DFS benefit with the
addition of oxaliplatin in the population of patients with
stage II or stage III colon cancer in the MOSAIC trial.14

• Poor differentiation is not considered a high-risk
prognostic factor in patients with dMMR or MSI
tumors.15

• Patients with pMMR or MSS tumors are included
within guideline Recommendations 1.1-1.4.

Microsatellite stability status. Literature review and analysis
(Table 3, Table 4, and Data Supplement).

dMMR or MSI tumors. One included guidelinewith systematic
review recommends against adjuvant fluoropyrimidine-
only therapy for patients with dMMR or MSI, on the ba-
sis of the pooled RCT subgroup analysis by Sargent et al,6

showing a potential detrimental effect of ACT on DFS. This
analysis included 102 patients, data from RCTs conducted
several decades ago, and had imprecise estimates, and
therefore, it is rated as very low-quality evidence.45 For the
current review, the study by Sargent et al was combined
with more recent observational studies. The pooled
analysis of three studies found no difference in the HR for
DFS (HR, 0.89; 95% CI, 0.45 to 1.74) in patients with
dMMR or MSI.39,42,45 The heterogeneity in this analysis was
high (I2 5 75%), which might have been due to the dif-
ference in patient populations, with Tougeron et al in-
cluding high-risk stage II patients who had received
oxaliplatin, Sargent et al including patients who had re-
ceived FU with levamisole or leucovorin, and Kim et al
including a mix of treatments, the majority of which did not
include oxaliplatin, as well as the differing timeframes for
data collection across studies. A pooled analysis also
found no difference in OS, with an HR of 1.03 (95% CI,
0.53 to 2.02, I2 5 76%).41,42,45

In addition, data from the study by Yang et al43 for mostly
stage IIA (95%) patients with dMMR or MSI showed no
difference between OS (116 patients, 40.33 v 40.02 months
[P 5 .143]) and DFS (116 patients, 38.52 v 34.42 months
[P5 .187]), with and without ACT, respectively. In the study
by Baek et al,40 there was no statistically significant differ-
ence in survival outcomes in the dMMR or MSI group be-
tween mostly stage IIB or IIC (92%) patients who received
ACT and who did not (76 patients, DFS, P 5 .124; OS, P 5
.225). Finally, in a subset analysis of the QUASAR trial, there
was no difference in 2-year recurrence in the overall stage II
dMMR population with the addition of ACT (OR, 0.81; 95%
CI, 0.29 to 2.22).44 One study found that there was no effect
of ACT on the subset of dMMR or MSI patients with T4
tumors (HR, 0.84; 95% CI, 0.27 to 2.63).22

pMMR or MSS tumors. This review also included an analysis
of the pMMR or MSS subgroup. As this status is more
prevalent than dMMR or MSI (approximately 80% v 20%
prevalence, respectively), the analysis of this subgroup in-
cluded a larger number of patients. In a pooled analysis of
two studies, DFS was not significantly different (1,162 pa-
tients; HR, 0.56; 95% CI, 0.25 to 1.26; I2 5 88%)42,45 and
OS was significantly improved (1,093 patients; HR, 0.31;
95% CI, 0.18 to 0.52; I2 5 46%) with the addition of ACT to
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surgery alone.41,42 Similarly, Yang et al43 showed a signifi-
cantly improved median OS with ACT in an earlier stage
population (82% stage IIA; 557 patients, 36.17 months v
34.33 months [P 5 .007]), whereas DFS was not signifi-
cantly different: 29.2 versus 28.6 months (P 5 .075).
Hutchins et al44 demonstrated a significantly improved 2-
year recurrence rate in the pMMR or MSS population with
the addition of ACT (OR, 0.59; 95% CI, 0.45 to 0.77).

Studies reporting data by microsatellite stability status—
clinical interpretation. High heterogeneity, differing di-
rections of the HR estimates, and small samples in

included studies, with the majority of results showing no
significant differences between groups, result in a rec-
ommendation against ACT in the dMMR or MSI population.
This recommendation is supported by the reduced risk of
recurrence, which is approximately half that of pMMR or
MSS tumors, as well as a relatively higher survival rate.9,52

The ASCO Expert Panel recommends observation or
consideration of chemotherapy in patients with pMMR or
MSS where high-risk factors are present, on the basis of the
demonstrated improvement in OS, as outlined in Recom-
mendations 1.3 and 1.4.

TABLE 3. Effect of ACT in Patients With Stage II Colon Cancer and dMMR or MSI
Population: dMMR or MSI
Intervention: ACT
Comparator: Surgery alone

Outcome Results

Absolute Effect Estimates
Quality of Evidence
(heterogeneity) Plain Language SummarySurgery Alone ACT

OS HR: 1.03 (95% CI, 0.53 to 2.02)
(320 patients in three studies)
Follow-up: 5 years

190 per
1,000

195 per
1,000

Very lowa (I2 5 76%) We are uncertain whether ACT improves or
worsens OS for patients with dMMR or MSI

Difference: 5 more per
1,000 (95% CI, 84
fewer to 157 more)

DFS HR: 0.89 (95% CI, 0.45 to 1.74)
(368 patients in three studies)
Follow-up: 5 years

240 per
1,000

217 per
1,000

Very lowa (I2 5 75%) We are uncertain whether ACT improves or
worsens DFS for patients with dMMR or MSI

Difference: 23 fewer per
1,000 (95% CI, 124
fewer to 140 more)

Abbreviations: ACT, adjuvant chemotherapy; DFS, disease-free survival; dMMR, deficient mismatch repair; HR, hazard ratio; MSI, high microsatellite
instability; OS, overall survival.

aDowngrade for point estimates varying widely and considerable heterogeneity (ie, inconsistency, according to the following categories: low: # 40%,
moderate: 30%-60%, substantial: 50%-90%, and considerable: 75%-100%).

TABLE 4. Effect of ACT in Patients With Stage II Colon Cancer and Proficient Mismatch Repair
Population: pMMR or MSS
Intervention: ACT
Comparator: Surgery alone

Outcome Results

Absolute Effect Estimates
Quality of Evidence
(heterogeneity) Plain Language SummarySurgery Alone ACT

OS HR: 0.31 (95% CI, 0.18 to 0.52)
(1,093 patients in two studies)
Follow-up: 5 years

380 per
1,000

138 per
1,000

Low (I2 5 46%) ACT may improve OS

Difference: 242 fewer per
1,000 (95% CI, 298 fewer
to 160 fewer)

DFS HR: 0.56 (95% CI, 0.25 to 1.26)
(1,162 patients in two studies)
Follow-up: 5 years

470 per
1,000

299 per
1,000

Very low (I2 5 88%)a We are uncertain whether ACT
improves or worsens DFS

Difference: 171 fewer per 1,
000 (95% CI, 323 fewer to
81 more)

Abbreviations: ACT, adjuvant chemotherapy; DFS, disease-free survival; HR, hazard ratio; MS, microsatellite stable; OS, overall survival; pMMR, proficient
mismatch repair.

aDowngrade for considerable heterogeneity (ie, inconsistency, according to the following categories: low:# 40%, moderate: 30%-60%, substantial: 50%-
90%, and considerable: 75%-100%).
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CLINICAL QUESTION 3

If adjuvant therapy is recommended, is there a benefit to
adding oxaliplatin to fluoropyrimidine-based chemotherapy?

Recommendation 3.1

There is insufficient evidence to routinely recommend the
addition of oxaliplatin to fluoropyrimidine-based chemo-
therapy for patients with high-risk stage II colon cancer
(Type: Evidence-based; benefits may outweigh harms;
Evidence quality: low; Strength of recommendation: weak).

Qualifying statements:

• The Expert Panel notes the significant TTR benefit with
oxaliplatin-containing ACT in exploratory analyses of
the MOSAIC trial. The Panel recommends a shared
decision-making approach to guide the choice of
therapy that includes discussion of potential for benefit
and risks of harm with the addition of oxaliplatin to
fluoropyrimidine-based chemotherapy (Table 5).

• As stated in the qualifying statement to Recommen-
dation 2.1, for patients with dMMR or MSI who have T4
tumors and/or other high-risk features (with the ex-
ception of poor differentiation), when shared decision-
making results in the choice to proceed with ACT, the
Expert Panel recommends oxaliplatin-containing
chemotherapy. This statement is based on indirect
evidence of benefit in the combined population of
patients with stage II and III colon cancer.14

Literature review and analysis. One randomized controlled
trial (MOSAIC) assessed the addition of oxaliplatin to
FU1 LV in patients with stage II colon cancer at high risk of
recurrence, defined as at least one of the following: T4
stage, tumor perforation, bowel obstruction, poorly differ-
entiated tumor, venous invasion, or fewer than 10 lymph
nodes examined (Table 5). The evidence quality for these
outcomes is rated low, and the results of this subgroup
analysis are considered exploratory. There was no signifi-
cant benefit of the addition of oxaliplatin for OS (HR, 0.91;
95% CI, 0.61 to 1.36) or DFS (HR, 0.72; 95% CI, 0.51 to
1.01); however, TTR, defined as time from random as-
signment to recurrence of the same cancer, was signifi-
cantly improved (HR, 0.62; 95% CI, 0.41 to 0.93).46

Clinical interpretation. On the basis of a TTR benefit found
in an exploratory analysis, oxaliplatin-containing chemo-
therapy may be considered an option for some patients,
following a discussion of the lack of demonstrated OS
benefit and potential for harms (Table 5).

CLINICAL QUESTION 4

If adjuvant oxaliplatin-containing chemotherapy is con-
sidered, are outcomes affected by reducing the treatment
duration from 6 to 3 months?

Recommendation 4.1. In patients who are candidates for
adjuvant doublet chemotherapy, adjuvant oxaliplatin-

containing chemotherapy may be offered for a duration
of 3 or 6 months, after a discussion with the patient of the
potential benefits and risks of harm associated with the
options for treatment duration (Type: Evidence-based;
benefits outweigh harms; Evidence quality: moderate;
Strength of recommendation: weak).

Note:

• Recommendation 4.1 is based on a subgroup analysis
of four randomized trials from the IDEA collaboration.10

The choice of therapy with CAPOX or FOLFOX was
nonrandomized andmade by treating clinicians before
random assignment to 3 or 6 months duration of
treatment. In high-risk stage II patients, 5-year DFS,
the primary study outcome, was 81.7% versus 82.0%
(P 5 .09) with 3 versus 6 months of CAPOX, re-
spectively (HR, 1.02; 80% CI, 0.88 to 1.17). The 5-
year DFS was 79.2% versus 86.5% (P 5 .88) with 3
versus 6 months of FOLFOX, respectively (HR, 1.41;
80% CI, 1.18 to 1.68). Among all patients, the prev-
alence of peripheral neuropathy of grade 2 or higher
during treatment was 13% versus 36% with 3 versus
6 months of treatment, respectively. These findings
should be considered during the shared decision-
making process (Table 6).

Literature review and analysis. Analysis of six randomized
controlled trials of 3 months versus 6 months of treatment
with FOLFOX or CAPOX was carried out by the IDEA col-
laboration to compare efficacy and safety (Table 6). Iveson
et al10 pooled results from four IDEA collaboration studies
that included patients with high-risk stage II colon cancer (ie,
patients with T4 tumors, fewer than 10 (Short Course On-
cology Treatment) or fewer than 12 sampled lymph nodes
(Three or Six Colon Adjuvant, Hellenic Oncology Research
Group, and Adjuvant Chemotherapy for Colon Cancer with
High Evidence 2), poor differentiation, obstruction, perfo-
ration, or vascular/PNI). These four studies included 3,273
patients from the United Kingdom, Denmark, Spain, Swe-
den, Australia, and New Zealand (Short Course Oncology
Treatment), Greece (Hellenic Oncology Research Group),
Italy (Three or Six Colon Adjuvant), and Japan (Adjuvant
Chemotherapy for Colon Cancer with High Evidence 2). DFS
was the primary outcome, and a noninferiority boundary of
1.2 was set, on the basis of results from the MOSAIC trial.46

Noninferiority of 3 versus 6 months of oxaliplatin-containing
chemotherapy was not met for DFS, as this threshold was
exceeded by the upper CI (HR, 1.17; 95% CI, 1.05 to 1.31).
The test for interaction between treatment duration and
regimen type (FOLFOX or CAPOX) was not significant
(P 5 .07). The 5-year survival rate for patients treated with
3 months of CAPOX was 81.7% (95% CI, 79.2 to 84.3),
compared with 82.0% (95% CI, 79.3 to 84.7) for 6 months
of CAPOX. The 5-year survival rates were 79.2% (95% CI,
75.9 to 82.7) and 86.5% (95% CI, 83.7 to 89.3), respec-
tively, for patients treated with 3 or 6 months of FOLFOX.
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Clinical interpretation. The noninferiority threshold of 1.2
was exceeded in the overall study population of patients
undergoing treatment with CAPOX or FOLFOX, and
therefore, 3 months of treatment cannot be considered
noninferior to 6 months of treatment. Although the test for
interaction between the treatment regimen and duration
was nonsignificant, the absolute difference in 5-year sur-
vival was 0.3% for patients treated with CAPOX for
3 months (81.7%) versus 6 months (82.0%). Because of
the difficulty in obtaining an adequate number of events, an
80% CI was also reported by investigators; at 1.17, the
upper limit of this CI for CAPOX was below the threshold for
noninferiority. Given the small absolute difference, similar
findings in the stage III population,53 and reduced toxicity,
the Expert Panel considers it reasonable to offer 3 months
of CAPOX, rather than 6 months, to patients who are
candidates for adjuvant doublet-based chemotherapy. The
absolute difference in 5-year survival in the FOLFOX

subgroup for 6 versus 3 months of treatment was 7.3%,
and noninferiority was not demonstrated. These results
along with the incidence of peripheral sensory neuropathy
(Table 6) should be discussed as part of the shared
decision-making process.

DISCUSSION

ASCO’s original 2004 guideline for stage II colon cancer
recommended against ACT, on the basis of evidence
showing that the 5-year survival benefit did not exceed
5%.5 However, ACT could be considered for higher risk
subgroups, such as for patients with T4 tumors, fewer than
the recommended number of sampled lymph nodes, poor
differentiation, or LVI. This guideline update includes a
meta-analysis of current data on the effect of ACT in high-
risk patients. The data for these comparisons are mostly of
lower quality, and therefore, as in 2004, recommendations

TABLE 5. Addition of Oxaliplatin to ACT
Population: Patients with high-risk stage II colon cancer
Intervention: FOLFOX
Comparator: FU 1 LV

Outcome Results

Absolute Effect
Estimates

Quality of Evidence Plain Language SummaryFU 1 LV FOLFOX

Grade 3 peripheral
sensory
neuropathy

RR: 69.0 (95% CI, 17.0 to 278.0)
(2,219 patients in one study
during treatment)

2 per
1,000

138 per
1,000

Moderatea FOLFOX worsens grade 3 peripheral
sensory neuropathy during treatment

Difference: 136
more per 1,000
(95% CI, 32 more
to 554 more)

OS HR: 0.91 (95% CI, 0.61 to 1.36)
(569 patients in one study)
Follow-up median: 80 months

167 per
1,000

153 per
1,000

Lowb FOLFOX may have little or no effect on OS in
patients at high risk of recurrence

Difference: 14 fewer
per 1,000 (95%
CI, 62 fewer to
53 more)

DFS HR: 0.72 (95% CI, 0.51 to 1.01)
(569 patients in one study)
Follow-up median: 63 months

254 per
1,000

190 per
1,000

Lowb FOLFOX may have little or no effect on DFS
in patients at high risk of recurrence

Difference: 64
fewer per 1,000
(95% CI, 115
fewer to 2 more)

TTR HR: 0.62 (95% CI, 0.41 to 0.92)
(569 patients in one study)
Follow-up median: 63 months

212 per
1,000

137 per
1,000

Lowb FOLFOX may improve TTR in patients
at high risk of recurrence

Difference: 75 fewer
per 1,000
(95% CI, 119
fewer to 13 fewer)

Abbreviations: DFS, disease-free survival; FOLFOX, fluorouracil, leucovorin, and oxaliplatin; FU, fluorouracil; HR, hazard ratio; LV, leucovorin calcium; OS,
overall survival; PSN, peripheral sensory neuropathy; RR, relative risk; TTR, time to recurrence.

aDowngrade for wide CI. Grade 3 PSN during treatment was reported in 138 patients (12.5%) in the FOLFOX4 group and 0.2% of the patients in the
LV 1 FU group. At 18 and 48 months, 0.7% of FOLFOX-treated patients experienced Grade 3 PSN.

bIndirectness: population includes stage III patients (MOSAIC trial, 2009). MOSAIC analyses conducted in high-risk subpopulation are considered
exploratory.
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are largely based on the prognostic significance of these
indicators and indirect evidence from studies that included
stage III patients. In this update, the Expert Panel rec-
ommends that ACT is offered to patients with T4 tumors, on
the basis of the prognostic significance of this factor, and a
higher number of observational studies to support it as a
potential predictive factor, compared with other risk factors
included in the review. The Expert Panel continues to
suggest that ACTmay be offered to patients with other high-
risk factors, as listed in Recommendation 1.4, and includes
patients with BD3 tumor budding, a new addition since the
previous version of this guideline. Evidence for the newer
prognostic factor ctDNA was explored in this update, and
although there was not sufficient evidence to include it in
the list of risk factors at this time, the Expert Panel will
continue to monitor emerging evidence and consider
adding this risk factor to a future update. This update also
recommends that ACT is not routinely used for tumors that

have dMMR or MSI, although a qualifying statement is
included indicating that if a shared decision-making ap-
proach results in the choice to use ACT, for example, in the
case of T4 tumors, oxaliplatin-containing chemotherapy is
recommended, on the basis of indirect evidence from
patients with stage III colon cancer. When considering the
use of oxaliplatin-containing ACT in the patient population
that does not have dMMR or MSI, a shared decision-
making approach should be used to weigh a potential
TTR benefit against the potential for adverse events. At the
time of the previous guideline, results from randomized
controlled trials addressing duration of chemotherapy were
not available, and this update addresses this topic with the
incorporation of data from the IDEA collaboration.10 The
duration of single-agent chemotherapy was not explored in
the updated systematic review, but remains 6 months, on
the basis of earlier trials of ACT compared with surgery
alone.13

TABLE 6. Population: Patients With High-Risk Stage II Colon Cancer
Intervention: 3-month ADCT
Comparator: 6-month ADCT

Outcome Results

Absolute Effect
Estimates

Quality of
Evidence Plain Language Summary

6-Month
ADCT

3-Month
ADCT

DFS (overall study
population)

HR: 1.17 (80% CI, 1.05 to 1.31)
(95% CI, 0.99 to 1.38)

(3,273 patients in four studiesa)
Follow-up: 5 years

161 per
1,000

186 per
1,000

Lowb 3-Month ADCT probably has little or
no effect on DFS compared with 6-month
ADCTDifference: 25 more

per 1,000 (95% CI,
7 more to 44 more)

DFS (CAPOX) HR: 1.02 (80% CI, 0.88 to 1.17)
(95% CI, 0.83 to 1.28)

(2,019 patients in four studiesa)
Follow-up: 5 years

159 per
1,000

162 per
1,000

Lowb 3-Month ADCT probably has little or
no effect on DFS (CAPOX) compared
with 6-Month ADCTDifference: 3 more per

1,000 (95% CI, 18
fewer to 24 more)

DFS (FOLFOX) HR: 1.41 (80% CI, 1.18 to 1.68)
(95% CI, 1.08 to 1.84)

(1,254 patients in four studiesa)
Follow-up: 5 years

150 per
1,000

205 per
1,000

Lowb 3-Month ADCT probably worsens DFS (FOLFOX)
compared with 6-month ADCT

Difference: 55 more
per 1,000 (95% CI,
25 more to 89 more)

Grade $ 2 peripheral
neuropathy

RR: 0.36 (95% CI, 0.31 to 0.42)
(3,273 patients in four studiesa)
Follow-up during treatment

360 per
1,000

130 per
1,000

Moderate Patients experience significantly less peripheral
neuropathy with 3 months of ADCT
compared with 6 months of ADCTDifference: 230 fewer

per 1,000 (95% CI,
248 fewer to 209
fewer)

Abbreviations: ACHIEVE2, Adjuvant Chemotherapy for Colon Cancer with High Evidence 2; ADCT, adjuvant doublet chemotherapy; CAPOX, capecitabine
and oxaliplatin; DFS, disease-free survival; FOLFOX, fluorouracil, leucovorin, and oxaliplatin; HORG, Hellenic Oncology Research Group; HR, hazard ratio;
RR, relative risk; SCOT, Short Course Oncology Treatment; TOSCA, Three or Six Colon Adjuvant.

aSCOT (NCT00749450), ACHIEVE2 (UMIN000013036), TOSCA (NCT0064660), and HORG (NCT01308086).
bChoice of CAPOX or FOLFOXwas nonrandomized (chosen by treating clinician); noninferiority threshold of 1.2 not met; modified intention-to-treat analysis

including only patients who received at least one dose of chemotherapy. Ninety percent of patients assigned to 3-month treatment received all planned doses,
compared with 65% of 6-month patients. Analyses by T4 (yes or no), inadequate nodal harvest (yes or no), and poorly differentiated histology (yes or no) were
not significant. Test for interaction between duration and the regimen was not significant (P 5 .07); adjusted for multiple hypothesis tests.
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In addition, the Expert Panel acknowledges the develop-
ment of tumor-based profiling tools that provide prognostic
and predictive information, which can aid in decision
making regarding the choice to proceed with ACT.54,55

Although these tools are not ready for routine use, they
may be considered for endorsement in a future version of
this guideline when further evidence of their effectiveness
becomes available.

PATIENT AND CLINICIAN COMMUNICATION

For general recommendations and strategies to optimize
patient-clinician communication, see Patient-Clinician
Communication: American Society of Clinical Oncology
Consensus Guideline.56 Communication strategies that are
specific to patients with stage II colon cancer can be found
in the previous version of this guideline.5

HEALTH DISPARITIES

Although ASCO clinical practice guidelines represent expert
recommendations on the best practices in disease man-
agement to provide the highest level of cancer care, it is
important to note that many patients have limited access to
medical care. Racial and ethnic disparities in health care
contribute significantly to this problem in the United States.
Patients with cancer who are members of racial/ethnic mi-
norities suffer disproportionately from comorbidities, experi-
ence more substantial obstacles to receiving care, are more
likely to be uninsured, and are at greater risk of receiving care
of poor quality than other Americans. Some racial and ethnic
minorities, including Black residents of the United States,
experience higher colon cancer incidence and mortality than
patients who are non-Hispanic White.57 One study of colo-
rectal cancer attributes disparities to lack of family history
knowledge, unequal access to care, and insufficient data on
movement patterns and clinical records, which limit efforts to
reduce disparities.58 There may also be differences in the
biologic behavior of colorectal cancer, for example, Black
patients are more likely than White patients to be diagnosed
before age 50 years (10.6% v 5.5%).57 Travel burden may
also bemore of a barrier for non-Hispanic Black patients, who
were more likely than non-Hispanic White patients to ex-
perience treatment delay associated with this factor in a
Chicago-area study.59 Treatment delays have also been as-
sociated with lower socioeconomic status in a UK study.60 A
targeted approach is recommended for different populations,
to address varying challenges and limitations.58 Awareness of
disparities in access to care should be considered in the
context of this clinical practice guideline, and health care
providers should strive to deliver the highest level of cancer
care to these vulnerable populations.61–64

MULTIPLE CHRONIC CONDITIONS

Many patients for whom guideline recommendations apply
present with multiple chronic conditions (MCCs). In

addition, the best available evidence for treating index
conditions, such as cancer, is often from clinical trials
whose study selection criteria may exclude these patients to
avoid potential interaction effects or confounding of results
associated with MCCs.

Treatment plans need to consider the complexity and
uncertainty created by the presence of MCCs, which is
reflected in qualifying statements that highlight the im-
portance of shared decision making when implementing
guideline recommendations. In addition, patient age is not
considered in these guideline recommendations because
it is considered more useful to base decisions on func-
tional status and incidence of comorbidities, while ac-
knowledging that these factors are correlated with patient
age.

COST IMPLICATIONS

Increasingly, individuals with cancer are required to pay a
larger proportion of their treatment costs through deduct-
ibles and coinsurance.65,66 Higher patient out-of-pocket
costs have been shown to be a barrier to initiating and
adhering to recommended cancer treatments.67,68

Discussion of cost can be an important part of shared
decision making.69 Clinicians should discuss with patients
the use of less expensive alternatives when it is practical
and feasible for treatment of the patient’s disease and there
are two or more treatment options that are comparable in
terms of benefits and harms.69

Patient out-of-pocket costs may vary depending on in-
surance coverage. Coverage may originate in the medical
or pharmacy benefit, which may have different cost-
sharing arrangements. Patients should be aware that
different products may be preferred or covered by their
particular insurance plan. Even with the same insurance
plan, the price may vary between different pharmacies.
When discussing financial issues and concerns, patients
should be made aware of any financial counseling ser-
vices available to address this complex and heteroge-
neous landscape.69

As part of the guideline development process, ASCO may
opt to search the literature for published cost-effectiveness
analyses that might inform the relative value of available
treatment options. Excluded from consideration are cost-
effective analyses that lack contemporary cost data, agents
that are not currently available in either the United States or
Canada, and/or are industry-sponsored. As noted in the
ASCO guideline on duration of oxaliplatin-containing ACT in
stage III colon cancer, the option of 3 months of ACT is
expected to bemore cost-effective than 6months of ACT, in
addition to the benefit of fewer adverse events.53 A recent
cost-effectiveness analysis found that the cost of 3 months
of CAPOX per person (V37,645) was lower than that of
6 months of CAPOX (V41,257) and 3months (V47,135) or
6 months of FOLFOX (V44,389).70
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OPEN COMMENT

The draft recommendations were released to the public for
open comment from September 23, 2021, through October
6, 2021. Ten responses were received to the open com-
ment survey. All respondents agreed or agreed with minor
modifications to the draft guideline recommendations.
Suggestions from this response were incorporated before
EBMC review and approval.

GUIDELINE IMPLEMENTATION

ASCO guidelines are developed for implementation across
health settings. Each ASCO guideline includes a member
from ASCO’s Practice Guideline Implementation Network
(PGIN) on the panel. The additional role of this PGIN
representative on the guideline panel is not only to assess
the suitability of the recommendations to implementation
in the community setting but also to identify any other
barrier to implementation that a reader should be aware of.
Barriers to implementation include the need to increase
awareness of the guideline recommendations among
front-line practitioners and survivors of cancer and care-
givers and also to provide adequate services in the face of
limited resources. The guideline Bottom Line Box was
designed to facilitate implementation of recommenda-
tions. This guideline will be distributed widely through the
ASCO PGIN. ASCO guidelines are posted on the ASCO

website and most often published in the Journal of Clinical
Oncology.

ASCO believes that cancer clinical trials are vital to inform
medical decisions and improve cancer care and that all
patients should have the opportunity to participate.

ADDITIONAL RESOURCES

More information, including a supplement with additional
evidence tables, slide sets, and clinical tools and resources, is
available at www.asco.org/gastrointestinal-cancer-guidelines.
Patient information is available at www.cancer.net.

AFFILIATIONS
1University of Melbourne, Melbourne, Australia
2American Society of Clinical Oncology, Alexandria, VA
3UCSF Helen Diller Family Comprehensive Cancer Center,
San Francisco, CA
4Vanderbilt University Medical Center, Nashville, TN
5University of Florida, Gainesville, FL
6BC Cancer, Vancouver, Canada
7Swedish Cancer Institute, Seattle, WA
8Edward Elmhurst Healthcare, Naperville, IL
9Arlington, VA
10University of Colorado Cancer Center, Aurora, CO
11Penn Medicine, Philadelphia, PA
12Stanford University Medical Center, Palo Alto, CA
13Instituto Nacional de Cancerologia, Mexico City, Mexico
14University of Texas M.D. Anderson Cancer Center, Houston, TX
15Dana-Farber Cancer Institute, Boston, MA

CORRESPONDING AUTHOR
American Society of Clinical Oncology, 2318 Mill Rd, Suite 800,
Alexandria, VA 22314; e-mail: guidelines@asco.org.

EDITOR’S NOTE
This American Society of Clinical Oncology (ASCO) Clinical Practice
Guideline provides recommendations, with comprehensive review and
analyses of the relevant literature for each recommendation. Additional
information, including a supplement with additional evidence tables,
slide sets, clinical tools and resources, and links to patient information at
www.cancer.net, is available at www.asco.org/gastrointestinal-cancer-
guidelines.

EQUAL CONTRIBUTION
N.N.B. and J.A.M. were Expert Panel cochairs.

AUTHORS’ DISCLOSURES OF POTENTIAL CONFLICTS OF
INTEREST
Disclosures provided by the authors are available with this article at DOI
https://doi.org/10.1200/JCO.21.02538.

AUTHOR CONTRIBUTIONS
Conception and design: Nancy N. Baxter, MD, PhD, Sharlene Gill, MD,
MPH, Jeffrey A. Meyerhardt, MD, MPH
Administrative support: Erin B. Kennedy, MHSc
Collection and assembly of data: Jordan Berlin, MD
Data analysis and interpretation: Nancy N. Baxter, MD, PhD; Emily
Bergsland, MD; Jordan Berlin, MD; Thomas J. George, MD; Philip J. Gold,
MD; Alex Hantel, MD; Lee Jones, MBA; Christopher Lieu, MD; Najjia
Mahmoud, MD; Arden M. Morris, MD, MPH; Erika Ruiz Garcia, MD, MS;
Y. Nancy You, MD, MHSc; Jeffrey A. Meyerhardt, MD, MPH
Manuscript writing: All authors
Final approval of manuscript: All authors
Accountable for all aspects of the work: All authors

ACKNOWLEDGMENT
The Expert Panel (see Appendix Table A1) would like to thank Dr. Shishir
Maithel, MD, and Dr. Kelsey Klute, MD, and the Evidence Based
Medicine Committee for their thoughtful reviews and insightful
comments on this guideline.

RELATED ASCO GUIDELINES

• Integration of Palliative Care into Standard
Oncology Practice71 (http://ascopubs.org/doi/
10.1200/JCO.2016.70.1474)

• Patient-Clinician Communication56 (http://
ascopubs.org/doi/10.1200/JCO.2017.75.2311)

• Duration of Oxaliplatin-containing Adjuvant Ther-
apy in Patients with Stage II Colon Cancer53

(https://ascopubs.org/doi/pdf/10.1200/
JCO.19.00281)

Journal of Clinical Oncology 17

Adjuvant Therapy for Stage II Colon Cancer

Downloaded from ascopubs.org by 91.213.233.178 on December 25, 2021 from 091.213.233.178
Copyright © 2021 American Society of Clinical Oncology. All rights reserved. 

http://www.asco.org/gastrointestinal-cancer-guidelines
http://www.cancer.net/
mailto:guidelines@asco.org
http://www.cancer.net/
http://www.asco.org/gastrointestinal-cancer-guidelines
http://www.asco.org/gastrointestinal-cancer-guidelines
https://ascopubs.org/doi/full/10.1200/JCO.21.02538
http://ascopubs.org/doi/10.1200/JCO.2016.70.1474
http://ascopubs.org/doi/10.1200/JCO.2016.70.1474
http://ascopubs.org/doi/10.1200/JCO.2017.75.2311
http://ascopubs.org/doi/10.1200/JCO.2017.75.2311
https://ascopubs.org/doi/pdf/10.1200/JCO.19.00281
https://ascopubs.org/doi/pdf/10.1200/JCO.19.00281


REFERENCES
1. Siegel RL, Miller KD, Fuchs HE, et al: Cancer Statistics, 2021. CA Cancer J Clin 71:7-33, 2021

2. American Cancer Society: Colorectal Cancer Facts and Figures: 2020-2022. Atlanta, GA, American Cancer Society, 2020

3. Argiles G, Tabernero J, Labianca R, et al: Localised colon cancer: ESMO clinical practice guidelines for diagnosis, treatment and follow-up. Ann Oncol 31:
1291-1305, 2020

4. Giannakis M, Ng K: To treat or not to treat: Adjuvant therapy for stage II colon cancer in the era of precision oncology. JCO Oncol Pract 13:242-244, 2017

5. Benson AB III, Schrag D, Somerfield MR, et al: American Society of Clinical Oncology recommendations on adjuvant chemotherapy for stage II colon cancer.
J Clin Oncol 22:3408-3419, 2004

6. Meyers BM, Cosby R, Quereshy F, et al: Adjuvant Chemotherapy for Stage II and III Colon Cancer Following Complete Resection: A Cancer Care Ontario
Systematic Review. Clin Oncol (R Coll Radiol) 29:459-465, 2017

7. Schrag D, Rifas-Shiman S, Saltz L, et al: Adjuvant chemotherapy use for Medicare beneficiaries with stage II colon cancer. J Clin Oncol 20:3999-4005, 2002

8. Eheman CR, O’Neil ME, Styles TS, et al: Use of adjuvant chemotherapy among stage II colon cancer patients in 10 population-based national program of cancer
registries. J Registry Manag 43:179-186, 2016

9. Bockelman C, Engelmann BE, Kaprio T, et al: Risk of recurrence in patients with colon cancer stage II and III: A systematic review and meta-analysis of recent
literature. Acta Oncol 54:5-16, 2015

10. Iveson TJ, Sobrero AF, Yoshino T, et al: Duration of adjuvant doublet chemotherapy (3 or 6 months) in patients with high-risk stage II colorectal cancer. J Clin
Oncol 39:631-641, 2021

11. Andre T, Boni C, NavarroM, et al: Improved overall survival with oxaliplatin, fluorouracil, and leucovorin as adjuvant treatment in stage II or III colon cancer in the
MOSAIC trial. J Clin Oncol 27:3109-3116, 2009

12. Des Guetz G, Nicolas P, Perret GY, et al: Does delaying adjuvant chemotherapy after curative surgery for colorectal cancer impair survival? A meta-analysis. Eur
J Cancer 46:1049-1055, 2010

13. Quasar Collaborative G, Gray R, Barnwell J, et al: Adjuvant chemotherapy versus observation in patients with colorectal cancer: A randomised study. Lancet
370:2020-2029, 2007

14. Andre T, Boni C, Mounedji-Boudiaf L, et al: Oxaliplatin, fluorouracil, and leucovorin as adjuvant treatment for colon cancer. N Engl J Med 350:2343-2351, 2004

15. Kazama Y, Watanabe T, Kanazawa T, et al: Microsatellite instability in poorly differentiated adenocarcinomas of the colon and rectum: Relationship to
clinicopathological features. J Clin Pathol 60:701-704, 2007

16. Lugli A, Zlobec I, Berger MD, et al: Tumour budding in solid cancers. Nat Rev Clin Oncol, 2020

17. Compton CC, Fielding LP, Burgart LJ, et al: Prognostic factors in colorectal cancer. College of American Pathologists Consensus Statement 1999. Arch Pathol
Lab Med 124:979-994, 2000

18. National Comprehensive Cancer Network: Colon Cancer, 2021. https://www.nccn.org/professionals/physician_gls/pdf/colon.pdf

19. Shiffman RN, Michel G, Rosenfeld RM, Davidson C: Building better guidelines with BRIDGE-Wiz: Development and evaluation of a software assistant to
promote clarity, transparency, and implementability. J Am Med Inform Assoc 19:94-101, 2012

20. Cohrane. https://cochrane.org

21. The Grade Working Group. https://gradeworkinggroup.org

22. Koenig JL, Toesca DAS, Harris JP, et al: Microsatellite instability and adjuvant chemotherapy in stage II colon cancer. Am J Clin Oncol 42:573-580, 2019

23. Babcock BD, Aljehani MA, Jabo B, et al: High-risk stage II colon cancer: Not all risks are created equal. Ann Surg Oncol 25:1980-1985, 2018

24. Casadaban L, Rauscher G, Aklilu M, et al: Adjuvant chemotherapy is associated with improved survival in patients with stage II colon cancer. Cancer 122:
3277-3287, 2016

25. Kumar A, Kennecke HF, Renouf DJ, et al: Adjuvant chemotherapy use and outcomes of patients with high-risk versus low-risk stage II colon cancer. Cancer
121:527-534, 2015

26. Liu Q, Luo D, An H, et al: Survival benefit of adjuvant chemotherapy for patients with poorly differentiated stage IIA colon cancer. J Cancer 10:1209-1215, 2019

27. Verhoeff SR, van Erning FN, Lemmens VE, et al: Adjuvant chemotherapy is not associated with improved survival for all high-risk factors in stage II colon cancer.
Int J Cancer 139:187-193, 2016

28. Sabbagh C, Manceau G, Mege D, et al: Is adjuvant chemotherapy necessary for obstructing stage II colon cancer? Results from a propensity score analysis of
the French Surgical Association Database. Ann Surg 2020 10.1097/SLA.0000000000003832

29. Skancke M, Arnott SM, Amdur RL, et al: Lymphovascular invasion and perineural invasion negatively impact overall survival for stage II adenocarcinoma of the
colon. Dis Colon Rectum 62:181-188, 2019

30. Teufel A, Gerken M, Fürst A, et al: Benefit of adjuvant chemotherapy in high-risk colon cancer: A 17-year population-based analysis of 6131 patients with union
for international cancer control stage II T4N0M0 colon cancer. Eur J Cancer 137:148-160, 2020

31. Babaei M, Balavarca Y, Jansen L, et al: Administration of adjuvant chemotherapy for stage II-III colon cancer patients: An European population-based study. Int
J Cancer 142:1480-1489, 2018

32. Mirkin KA, Hollenbeak CS, Mohamed A, et al: Impact of perineural invasion on survival in node negative colon cancer. Cancer Biol Ther 18:740-745, 2017

33. Morris M, Platell C, McCaul K, et al: Survival rates for stage II colon cancer patients treated with or without chemotherapy in a population-based setting. Int J
Colorectal Dis 22:887-895, 2007

34. Wells KO, Hawkins AT, Krishnamurthy DM, et al: Omission of adjuvant chemotherapy is associated with increased mortality in patients with T3N0 colon cancer
with inadequate lymph node harvest. Dis Colon Rectum 60:15-21, 2017

35. Yang Y, Yang Y, Yang H, et al: Adjuvant chemotherapy for stage II colon cancer: Who really needs it. Cancer Manag Res 10:2509-2520, 2018

36. Matsuda C, Ishiguro M, Teramukai S, et al: A randomised-controlled trial of 1-year adjuvant chemotherapy with oral tegafur-uracil versus surgery alone in stage
II colon cancer: SACURA trial. Eur J Cancer 96:54-63, 2018

37. Ueno H, Ishiguro M, Nakatani E, et al: Prospective multicenter study on the prognostic and predictive impact of tumor budding in stage II colon cancer: Results
from the SACURA trial. J Clin Oncol 37:1886-1894, 2019

38. Zhang C, Yin S, Tan Y, et al: Patient selection for adjuvant chemotherapy in high-risk stage II colon cancer: A systematic review and meta-analysis. Am J Clin
Oncol 43:279-287, 2020

39. Tougeron D, Mouillet G, Trouilloud I, et al: Efficacy of adjuvant chemotherapy in colon cancer with microsatellite instability: A large multicenter AGEO study.
J Natl Cancer Inst 108, 2016

40. Baek DW, Kang BW, Lee SJ, et al: Clinical implications of mismatch repair status in patients with high-risk stage II colon cancer. In Vivo 33:649-657, 2019

18 © 2021 by American Society of Clinical Oncology

Baxter et al

Downloaded from ascopubs.org by 91.213.233.178 on December 25, 2021 from 091.213.233.178
Copyright © 2021 American Society of Clinical Oncology. All rights reserved. 

https://www.nccn.org/professionals/physician_gls/pdf/colon.pdf
https://cochrane.org
https://gradeworkinggroup.org
http://dx.doi.org/10.1097/SLA.0000000000003832


41. Gkekas I, Novotny J, Fabian P, et al: Mismatch repair status predicts survival after adjuvant treatment in stage II colon cancer patients. J Surg Oncol 2019
10.1002/jso.25798

42. Kim JE, Hong YS, Kim HJ, et al: Defective mismatch repair status was not associated with DFS and OS in stage II colon cancer treated with adjuvant
chemotherapy. Ann Surg Oncol 22:S630-S637, 2015 (suppl 3)

43. Yang L, He W, Yang Q, et al: Combination of primary tumor location and mismatch repair status guides adjuvant chemotherapy in stage II colon cancer.
Oncotarget 8:99136-99149, 2017

44. Hutchins G, Southward K, Handley K, et al: Value of mismatch repair, KRAS, and BRAF mutations in predicting recurrence and benefits from chemotherapy in
colorectal cancer. J Clin Oncol 29:1261-1270, 2011

45. Sargent DJ, Marsoni S, Monges G, et al: Defective mismatch repair as a predictive marker for lack of efficacy of fluorouracil-based adjuvant therapy in colon
cancer. J Clin Oncol 28:3219-3226, 2010

46. Tournigand C, Andre T, Bonnetain F, et al: Adjuvant therapy with fluorouracil and oxaliplatin in stage II and elderly patients (between ages 70 and 75 years) with
colon cancer: Subgroup analyses of the multicenter international study of oxaliplatin, fluorouracil, and leucovorin in the adjuvant treatment of colon cancer trial.
J Clin Oncol 30:3353-3360, 2012

47. Chang GJ, Rodriguez-BigasMA, Skibber JM, et al: Lymph node evaluation and survival after curative resection of colon cancer: Systematic review. J Natl Cancer
Inst 99:433-441, 2007

48. Lugli A, Kirsch R, Ajioka Y, et al: Recommendations for reporting tumor budding in colorectal cancer based on the International Tumor Budding Consensus
Conference (ITBCC) 2016. Mod Pathol 30:1299-1311, 2017

49. Rogers AC, Winter DC, Heeney A, et al: Systematic review and meta-analysis of the impact of tumour budding in colorectal cancer. Br J Cancer 115:831-840,
2016

50. Tarazona N, Gimeno-Valiente F, Gambardella V, et al: Targeted next-generation sequencing of circulating-tumor DNA for tracking minimal residual disease in
localized colon cancer. Ann Oncol 30:1804-1812, 2019

51. Tarazona N, Roda D, Rosello S, et al: New guidelines for optimal patient care with localized colon cancer: Recommending what is proven, but also watching
what research is bringing. Ann Oncol 31:1287-1288, 2020

52. Dienstmann R, Mason MJ, Sinicrope FA, et al: Prediction of overall survival in stage II and III colon cancer beyond TNM system: A retrospective, pooled
biomarker study. Ann Oncol 28:1023-1031, 2017

53. Lieu C, Kennedy EB, Bergsland E, et al: Duration of oxaliplatin-containing adjuvant therapy for stage III colon cancer: ASCO clinical practice guideline. J Clin
Oncol 37:1436-1447, 2019

54. Kelley RK, Venook AP: Prognostic and predictive markers in stage II colon cancer: Is there a role for gene expression profiling? Clin Colorectal Cancer 10:73-80,
2011

55. Webber EM, Lin JS, Evelyn PW: Oncotype DX tumor gene expression profiling in stage II colon cancer. Application: Prognostic, risk prediction. Plos Curr 2:
RRN1177, 2010

56. Gilligan T, Coyle N, Frankel RM, et al: Patient-clinician communication: American society of clinical Oncology Consensus Guideline. J Clin Oncol 35:
3618-3632, 2017

57. Lai Y, Wang C, Civan JM, et al: Effects of cancer stage and treatment differences on racial disparities in survival from colon cancer: A United States population-
based study. Gastroenterology 150:1135-1146, 2016

58. Jackson CS, Oman M, Patel AM, et al: Health disparities in colorectal cancer among racial and ethnic minorities in the United States. J Gastrointest Oncol 7:
S32-S43, 2016

59. Jones LA, Ferrans CE, Polite BN, et al: Examining racial disparities in colon cancer clinical delay in the colon cancer patterns of care in Chicago study. Ann
Epidemiol 27:731-738.e1, 2017

60. Lejeune C, Sassi F, Ellis L, et al: Socio-economic disparities in access to treatment and their impact on colorectal cancer survival. Int J Epidemiol 39:710-717,
2010

61. American Cancer Society: Cancer Facts & Figures for African Americans 2016-2018. Atlanta, GA, American Cancer Society, 2016. http://www.cancer.org/acs/
groups/content/@editorial/documents/document/acspc-047403.pdf

62. Howlader N, Noone AM, Krapcho M, et al (eds): SEER Cancer Statistics Review, 1975-2013. Bethesda, MD, National Cancer Institute. http://seer.cancer.gov/
csr/1975_2013/, based on November 2015 SEER data submission, posted to the SEER web site, April 2016

63. Jones K, Siegel B, MeadH, et al: Racial and Ethnic Disparities in U.S. Health Care: A Chartbook. New York, NY, Commonwealth Fund, 2008

64. US Cancer Statistics Working Group: United States Cancer Statistics: 1999–2012 Incidence and Mortality Web-Based Report. Atlanta GA, US Department of
Health and Human Services, Centers for Disease Control and Prevention and National Cancer Institute, 2015

65. Schnipper LE, Davidson NE, Wollins DS, et al: Updating the American Society of Clinical Oncology value framework: Revisions and reflections in response to
comments received. J Clin Oncol 34:2925-2934, 2016

66. Schnipper LE, Davidson NE, Wollins DS, et al: American Society of Clinical Oncology statement: A conceptual framework to assess the value of cancer treatment
options. J Clin Oncol 33:2563-2577, 2015

67. Streeter SB, Schwartzberg L, Husain N, et al: Patient and plan characteristics affecting abandonment of oral oncolytic prescriptions. JCO Oncol Pract 7:
46s-51s, 2011

68. Dusetzina SB, Winn AN, Abel GA, et al: Cost sharing and adherence to tyrosine kinase inhibitors for patients with chronic myeloid leukemia. J Clin Oncol 32:
306-311, 2014

69. Meropol NJ, Schrag D, Smith TJ, et al: American Society of Clinical Oncology guidance statement: The cost of cancer care. J Clin Oncol 27:3868-3874, 2009

70. Jongeneel G, Greuter MJE, van Erning FN, et al: Model-based evaluation of the cost effectiveness of 3 versus 6 months’ adjuvant chemotherapy in high-risk
stage II colon cancer patients. Therap Adv Gastroenterol 13:1756284820954114, 2020

71. Ferrell BR, Temel JS, Temin S, et al: Integration of palliative care into standard oncology care: ASCO clinical practice guideline update summary. JCO Oncol
Pract 13:119-121, 2017

n n n

Journal of Clinical Oncology 19

Adjuvant Therapy for Stage II Colon Cancer

Downloaded from ascopubs.org by 91.213.233.178 on December 25, 2021 from 091.213.233.178
Copyright © 2021 American Society of Clinical Oncology. All rights reserved. 

http://dx.doi.org/10.1002/jso.25798
http://www.cancer.org/acs/groups/content/@editorial/documents/document/acspc-047403.pdf
http://www.cancer.org/acs/groups/content/@editorial/documents/document/acspc-047403.pdf
http://seer.cancer.gov/csr/1975_2013/
http://seer.cancer.gov/csr/1975_2013/


AUTHORS’ DISCLOSURES OF POTENTIAL CONFLICTS OF INTEREST

Adjuvant Therapy for Stage II Colon Cancer: ASCO Guideline Update

The following represents disclosure information provided by authors of this manuscript. All relationships are considered compensated unless otherwise noted.
Relationships are self-held unless noted. I5Immediate Family Member, Inst5My Institution. Relationships may not relate to the subject matter of this manuscript.
For more information about ASCO’s conflict of interest policy, please refer to www.asco.org/rwc or ascopubs.org/jco/authors/author-center.

Open Payments is a public database containing information reported by companies about payments made to US-licensed physicians (Open Payments).

Emily Bergsland

Leadership: More Health
Stock and Other Ownership Interests : More Health
Honoraria: UpToDate
Consulting or Advisory Role:MORE Health, Advanced Accelerator Applications,
Crinetics Pharmaceuticals, Hutchison MediPharma, Amgen
Research Funding: Novartis (Inst), Merck
Patents, Royalties, Other Intellectual Property: UpToDate
Uncompensated Relationships: Amgen

Jordan Berlin

Consulting or Advisory Role: Bayer Health, QED Therapeutics, Clovis Oncology,
Ipsen, Mirati Therapeutics, Insmed
Research Funding: Bayer (Inst), Incyte (Inst), Karyopharm Therapeutics (Inst),
EMD Serono (Inst), Boston Biomedical (Inst), Macrogenics (Inst), PsiOxus
Therapeutics (Inst), Pfizer (Inst), Lilly (Inst), Dragonfly Therapeutics (Inst),
AbbVie (Inst), I-MAB (Inst), Astellas Pharma (Inst), Atreca (Inst), Day One
Biopharmaceuticals (Inst), Bristol Myers Squibb/Celgene (Inst)
Travel, Accommodations, Expenses: Boston Biomedical
Other Relationship: Novocure, Pancreatic Cancer Action Network, Karyopharm
Therapeutics

Thomas J. George

Consulting or Advisory Role: Tempus, Pfizer
Research Funding: Bristol Myers Squibb (Inst), Merck (Inst), AstraZeneca/
MedImmune (Inst), Lilly (Inst), Bayer (Inst), Incyte (Inst), Ipsen (Inst), Seattle
Genetics (Inst), Genentech (Inst), Astellas Pharma (Inst), BioMed Valley
Discoveries (Inst), GlaxoSmithKline (Inst), GlaxoSmithKline (Inst)
Open Payments Link: https://https://openpaymentsdata.cms.gov/physician/
321938

Sharlene Gill

Honoraria: Amgen, Taiho Oncology, Eisai
Consulting or Advisory Role: Taiho Pharmaceutical, Amgen, Roche Canada,
Eisai, Ipsen, Pfizer, Merck, Bristol Myers Squibb Canada, Bayer
Research Funding: Taiho Pharmaceutical (Inst)

Lee Jones

Honoraria: Bayer, Guardant Health

Christopher Lieu

Consulting or Advisory Role: Ipsen (Inst), HalioDx (Inst), Pfizer (Inst)
Research Funding: Merck (Inst)

Najjia Mahmoud

Employment: Johnson & Johnson, Johnson & Johnson/Janssen
Honoraria: Johnson & Johnson, Johnson & Johnson/Janssen
Consulting or Advisory Role: Johnson & Johnson

Erika Ruiz-Garcia

Consulting or Advisory Role: Roche/Genentech, Amgen, BMS, Bayer
Travel, Accommodations, Expenses: Sanofi/Aventis

Jeffrey A. Meyerhardt

Honoraria: Cota Healthcare, Taiho Pharmaceutical
Research Funding: Boston Biomedical (Inst)

No other potential conflicts of interest were reported.

© 2021 by American Society of Clinical Oncology

Baxter et al

Downloaded from ascopubs.org by 91.213.233.178 on December 25, 2021 from 091.213.233.178
Copyright © 2021 American Society of Clinical Oncology. All rights reserved. 

http://www.asco.org/rwc
http://ascopubs.org/jco/authors/author-center
https://openpaymentsdata.cms.gov/
https://https//openpaymentsdata.cms.gov/physician/321938
https://https//openpaymentsdata.cms.gov/physician/321938


APPENDIX

TABLE A1. Adjuvant Therapy for Stage II Colon Cancer: Expert Panel Membership
Name Affiliation or Institution Role or Area of Expertise

Nancy N. Baxter, MD, PhD (cochair) University of Melbourne, Melbourne, Australia Colorectal Surgery

Jeffrey A. Meyerhardt, MD, MPH (cochair) Dana-Farber Cancer Institute, Boston, MA Medical Oncology

Emily Bergsland, MD UCSF Helen Diller Family Comprehensive
Cancer Center, San Francisco, CA

Medical Oncology

Jordan Berlin, MD Vanderbilt University Medical Center, Nashville, TN Medical Oncology

Thomas J. George, MD University of Florida, Gainesville, FL Medical Oncology

Sharlene Gill, MD, MPH, MBA BC Cancer, Vancouver, Canada Medical Oncology

Philip J. Gold, MD Swedish Cancer Institute, Seattle, WA Medical Oncology

Alex Hantel, MD Edward Elmhurst Healthcare, Naperville, IL Practice Guidelines Implementation
Network Representative

Lee Jones, MBA Arlington, VA Patient Representative

Christopher Lieu, MD University of Colorado Cancer Center, Aurora, CO Medical Oncology

Najjia Mahmoud, MD Penn Medicine, Philadelphia, PA Colorectal Surgery

Arden M. Morris, MD, MPH Stanford University Medical Center, Palo Alto, CA Colorectal Surgery

Erika Ruiz-Garcia, MD, MS Instituto Nacional de Cancerologia, Mexico City, Mexico Medical Oncology

Y. Nancy You, MD, MHSc University of Texas M.D. Anderson Cancer
Center, Houston, TX

Colorectal Surgery

Erin B. Kennedy, MHSc American Society of Clinical Oncology, Alexandria, VA ASCO Practice Guidelines Staff
(Health Research Methods)

TABLE A2. Recommendation Rating Definitions
Term Definitions

Quality of evidence

High We are very confident that the true effect lies close to that of the estimate of the effect

Moderate We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but
there is a possibility that it is substantially different

Low Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the
effect

Very low We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the
estimate of effect

Strength of recommendation

Strong In recommendations for an intervention, the desirable effects of an intervention outweigh its undesirable effects

In recommendations against an intervention, the undesirable effects of an intervention outweigh its desirable effects

All or almost all informed people would make the recommended choice for or against an intervention

Weak In recommendations for an intervention, the desirable effects probably outweigh the undesirable effects, but
appreciable uncertainty exists

In recommendations against an intervention, the undesirable effects probably outweigh the desirable effects, but
appreciable uncertainty exists

Most informed people would choose the recommended course of action, but a substantial number would not
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