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 Sessile Polyp (Adenoma) with Invasive Cancer (COL-1)

» Colon Cancer Appropriate for Resection (COL-2)

» Suspected or Proven Metastatic Synchronous Adenocarcinoma (COL-4)
Pathologic Stage. Adjuvant Treatment (COL-3)

Surveillance (COL-8)

Recurrence and Workup (COL-9)
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Staging (ST-1)

Clinical Trials: NCCN believes that
the best management for any patient
with cancer is in a clinical trial.
Participation in clinical trials is
especially encouraged.

To find clinical trials online at NCCN
Member Institutions, click here:
nccn.org/clinical_trials/member
institutions.aspx.

NCCN Categories of Evidence and
Consensus: All recommendations
are category 2A unless otherwise
indicated.

See NCCN Categories of Evidence
and Consensus.

NCCN Categories of Preference:
All recommendations are considered
appropriate.

See NCCN Cateqories of Preference.
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Updates in Version 2.2021 of the NCCN Guidelines for Colon Cancer from Version 1.2021 include:

MS-1
* The discussion section was updated to reflect the changes in the algorithm.

Updates in Version 1.2021 of the NCCN Guidelines for Colon Cancer from Version 4.2020 include:

COL-2
* Locally unresectable or medically inoperable
» Preferred status removed from infusional 5-FU and Capecitabine
» Bolus 5-FU/leucovorin removed (already noted in footnote I)
COL-3
* Adjuvant Treatment
» T3, NO, MO (MSS/pMMR and no high-risk features)
¢ Capecitabine, 5-FU/leucovorin: Timeframe added of 6 months

» T3, NO, MO at high risk for systemic recurrence or T4, NO, MO (MSS/pMMR)
¢ Capecitabine, 5-FU/leucovorin, FOLFOX: Timeframe added of 6 months
¢ CAPEOX: Time frame added of 3 months

» T1-3, N1 (low-risk stage lll)
¢ FOLFOX (3—6 mo): category 1 removed for 6 mo

» T4, N1-2; T Any, N2 (high-risk stage lll)
¢ CAPEOX (3—6 mo): category 1 removed for 6 mo
¢ FOLFOX (6 mo): category 1 removed

* Footnote o modified with the addition of tumor budding.

* Footnote u modified: While non-inferiority of 3 mo vs. 6 mo of CAPEOX has not been proven, 3 months of CAPEOX numerically appeared
similar to 6 mo of CAPEOX for 5-year overall survival (82.1% vs. 81.2%; HR, 0.96), with considerably less toxicity. (Andre T, et al. Lancet
Oncol 2020;21:1620-1629). These results support the use of 3 mo of adjuvant CAPEOX over 6 mo of adjuvant CAPEOX in the vast majority of
patients with stage lll colon cancer. In patients with colon cancer, staged as T1-3, N1 (low-risk stage Ill), 3 mo of CAPEOX is non-inferior to 6
mo of CAPEOX for disease-free survival; non-inferiority of 3 vs. 6 mo of FOLFOX has not been proven. In patients with colon cancer staged
as T4, N1-2 or T any, N2 (high-risk stage lll), 3 mo of FOLFOX is inferior to 6 mo of FOLFOX for disease-free survival, whereas non-inferiority
of 3 vs. 6 mo of CAPEOX has not been proven. Grade 3+ neurotoxicity rates are lower for patients who receive 3 mo vs. 6 mo of treatment
(3% vs. 16% for FOLFOX; 3% vs. 9% for CAPEOX). Grothey A, et al. N Engl J Med 2018;378:1177-1188.

* Footnote removed: There are no definitive data on duration of adjuvant therapy for stage Il disease.

COL-4

* Workup, last bullet modified: If potentially resectable, then multidisciplinary team evaluation, including a surgeon experienced in the
resection of hepatobiliary and-or lung metastases

Continued
UPDATES
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Updates in Version 1.2021 of the NCCN Guidelines for Colon Cancer from Version 4.2020 include:

COL-5
* Adjuvant treatment timeframe modified: Up to 6 Mo Perioperative Treatment Preferred (also applies to COL-6, COL-10, COL-11)
* Treatment
» Treatment option added: Consider ([Nivolumab * ipilimumab] or pembrolizumab [preferred]) followed by synchronous or staged colectomy
and resection of metastatic disease (dIMMR/MSI-H only) (also applies to COL-6 [with removal of consider])
» Footnote aa added: Data are limited and the risk of early progression may be higher than with chemotherapy. Andre T, et al. N Engl J Med
2020;383:2207-2218. (also applies to COL-6)
COL-11
* Primary Treatment
» Pembrolizumab noted as preferred for dMMR/MSI-H.
Principles of Imaging
COL-A10of2
* Initial Workup/Staging
» Bullet 4; sub-bullet 2; diamond 2 added
¢ In selected patients considered for image-guided liver-directed therapies (ie, ablation, radioembolization).
» Bullet 5 modified
O If liver-directed therapy or surgery is contemplated, a hepatic MRI with intravenous routine extracellular or hepatobiliary GBCA is
preferred over CT tand-PEFHET) to assess exact number and distribution of metastatic foci for local treatment planning.
* Monitoring; bullet 2 added (also applies to Surveillance; bullet 3; sub-bullet 2 on COL-A 2 of 2)
» PET/CT can be considered for assessment of response and liver recurrence after image-guided liver-directed therapies (ie, ablation,
radioembolization)
COL-A2of2
* References 4-8 added.
Principles of Pathologic Review
COL-B 2 of 8
* Bullet 4; Tumor budding: “grade” changed to “tier.”
COL-B 3 of 8
* Sentinel Lymph Node and Detection of Micrometastasis by Immunohistochemistry
» Bullet 1; sentence 3 modified: The 8th edition of the AJCC Cancer Staging Manual and Handbook defines clumps of tumor cells 20.2 mm
but <2 mm in diameter or clusters of 10-20 tumor cells as micrometastasis and recommends that these micrometastases be considered as
standard positive lymph nodes (pN+).
COL-B 4 of 8
* KRAS, NRAS, and BRAF Mutation Testing
» Bullet 2 added: BRAF V600E mutation testing via immunohistochemistry is also an option.
* Microsatellite Instability of Mismatch Repair Testing
» Bullet 6 modified with the following modifications: NOTE: Normal is the presence of positive protein staining (retained/intact) and abnormal
is negative or loss of staining of protein. Loss of protein expression by IHC in any one of the MMR genes guides further genetic testing
(mutation detection to the genes where the protein expression is not observed). Abnormal MLH1 IHC should be followed by tumor testing
for BRAF V600OE mutation or MLH1 promoter methylation. The presence of BRAF V600E mutation or MLH1 promoter methylation is
consistent with sporadic cancer.

Continued
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Updates in Version 1.2021 of the NCCN Guidelines for Colon Cancer from Version 4.2020 include:

Principles of Surgery
COL-C2of 3
* Liver
» Bullet 5 modified: When hepatic metastatic disease is not optimally resectable based on insufficient remnant liver volume, approaches
utilizing preoperative portal vein embolization, staged liver resection, or yttrium-90 radioembolization, can be considered.
» Reference 15 added.
Systemic Therapy for Advanced or Metastatic Disease
COL-D 1 of 13
* Patient appropriate for intensive therapy
» The following Initial Therapy options added: Nivolumab * ipilimumab (dMMR/MSI-H only)
» Pembrolizumab noted as preferred for dMMR/MSI-H (applies throughout COL-D)
* Patient not appropriate for intensive therapy
» The following Initial Therapy options added: Fam-trastuzumab deruxtecan-nxki (HER2-amplified and RAS and BRAF WT)
(also added to Subsequent Therapy options on pages COL-D 2 through COL-D 6)
» Infusional removed from 5-FU * leucovorin * bevacizumab
COL-D 2 of 13
* Subsequent Therapy
» Trifluridine + tipiracil modified with the addition of * bevacizumab (also applies to COL-D 3 through COL-D 6)
COL-D 7 of 13
* Footnote o added: Some activity was seen after a previous HER2-targeted regimen. May not be indicated in patients with underlying lung
issues due to lung toxicity (2.6% report of deaths from interstitial lung disease).
* Footnote x modified with the addition of “with or without bevacizumab”
* Footnote removed from cetuximab or panitumumab
» If neither previously given.
COL-D 9 of 13
* Dosing regimens added for FOLFOXIRI + cetuximab and FOLFOXIRI + panitumumab. References added.
COL-D 11 of 13
* Dosing regimens added for Trifluridine + tipiracil * bevacizumab and Fam-trastuzumab deruxtecan-nxki. References added.

Continued
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Updates in Version 1.2021 of the NCCN Guidelines for Colon Cancer from Version 4.2020 include:

Principles of Radiation and Chemoradiation Therapy
COL-E10f2
* Treatment Information
» Bullet 1 modified: If radiation therapy is to be used, conformal external beam radiation should be routinely used and IMRT/SBRF should
be reserved only for unique clinical situations such as reirradiation of previously treated patients with recurrent disease; and er-unique
anatomical situations where IMRT facilitates the delivery of recommended target volume doses while respecting accepted normal tissue
dose-volume constraints (eg, coverage of external iliac or inguinal lymph nodes or avoidance of small bowel).

» Bullet 2 added: Consider SBRT for patients with oligometastatic disease.

» Bullet 3 modified: Image-guided radiation therapy (IGRT) with kilovoltage (kV) imaging and/or cone-beam CT imaging should be routinely
used during the course of treatment with IMRT and SBRT.

COL-E 2 of 2

* Section added for Supportive Care
» Female patients should be considered for vaginal dilators and instructed on the symptoms of vaginal stenosis, if applicable.

» Male patients should be counseled on sexual dysfunction and infertility risks and given information regarding sperm banking, if applicable.
» Female patients should be counseled on infertility risks and given information regarding oocyte, egg, or ovarian tissue banking prior to
treatment, if applicable.

Principles of Adjuvant Therapy

COL-G1of2

* Bullet 1 modified: i Fie OVOrif i i cancer
CAPEOX or FOLFOX is supenor to 5 FU/Ieucovorln for patlents W|th stage III colon cancer.

* Bullet 5 modified: While non-inferiority of 3 mo vs. 6 mo of CAPEOX has not been proven, 3 mo of CAPEOX numerically appeared similar to 6
mo of CAPEOX for 5-year overall survival (82.1% vs. 81.2%; HR, 0.96), with considerably less toxicity. These results support the use of 3 mo
of adjuvant CAPEOX over 6 mo of adjuvant CAPEOX in the vast majority of patients with stage Ill colon cancer. In patients with colon cancer,
staged as T1-3, N1 (low-risk stage lll), 3 mo of CAPEOX is non-inferior to 6 mo of CAPEOX for disease-free survival; non-inferiority of 3 vs.

6 mo of FOLFOX has not been proven. In patients with colon cancer staged as T4, N1-2 or T any, N2 (high-risk stage Ill), 3 mo of FOLFOX
is inferior to 6w mo of FOLFOX for disease-free survival, whereas non-inferiority of 3 vs. 6 mo of CAPEOX has not been proven. Grade 3+
neurotoxicity rates are lower for patients who receive 3 mo vs. 6 mo of treatment (3% vs. 16% for FOLFOX; 3% vs. 9% for CAPEOX).

* Bullet 6; sentence removed: There are currently no definitive data on the duration of oxaliplatin-containing regimens for adjuvant therapy in
stage Il disease.

* Reference 5 added.
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Network® Colon Cancer Discussion
CLINICAL WORKUPP FINDINGS SURGERY
PRESENTATION?
Pedunculated
: . polyp with —— > Observe ———
Single specimen, invasive cancer
completely removed
« Pathology review®d with favorable ¢ Observe?
p « Colonoscopy histologic featu_res Sessile polyp or ee _
edunculated « Marking of and clear margins with invasive | —»|Colectomy" with Pathologic
or Isessne cancerous polyp cancer en bloc removal of _ Stage.
?a?:l)éﬁoma) site (at time of regional lymph nodes| %lgﬂand
therapy, and
with invasive colonoscopy or « Consider pelvic MRIP Surveillance
cancer within 2 weeks if Fragmented * CBC, chemistry (COL-3)

Small bowel adenocarcinoma

Appendiceal adenocarcinoma

deemed necessary
by the surgeon)
* MMR/MSI testing®

\

Peritoneal mesothelioma or other
extrapleural mesotheliomas

_—

\ /

specimen or margin
cannot be assessed
or unfavorable

histologic featuresf

profile, CEA

—|* Chest/abdominal/
pelvic CTP

* PET/CT scan is not
indicated®

—>

Colectomy" with
en bloc removal of
regional lymph nodes

See the NCCN Guidelines for Small Bowel Adenocarcinoma

Consider systemic therapy (COL-D) as per the
NCCN Guidelines for Colon Cancer

Consider systemic therapy as per the NCCN Guidelines
for Malignant Pleural Mesothelioma (MPM-A)

aAll patients with colon cancer should be counseled for family history and

considered for risk assessment. For patients with suspected Lynch syndrome,

familial adenomatous polyposis (FAP), and attenuated FAP, see the NCCN
Guidelines for Genetic/Familial High-Risk Assessment: Colorectal.

bSee Principles of Imaging (COL-A).

¢ Confirm the presence of invasive cancer (pT1). pTis has no biological potential to

metastasize.

d1t has not been established if molecular markers are useful in treatment
determination (predictive markers) and prognosis. College of American

Pathologists Consensus Statement 1999. Prognostic factors in colorectal cancer.

Arch Pathol Lab Med 2000;124:979-994.

€See Principles of Pathologic Review (COL-B 4 of 8) - MSI or MMR Testing.

f See Principles of Pathologic Review (COL-B) - Endoscopically removed

malignant polyp.

9 Observation may be considered, with the understanding that there is significantly

greater incidence of adverse outcomes (residual disease, recurrent disease,
mortality, hematogenous metastasis, but not lymph node metastasis) than
polypoid malignant polyps. See Principles of Pathologic Review (COL-B) -

Endoscopically removed malignant polyp.

hSee Principles of Surgery (COL-C 1 of 3).

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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CLINICAL WORKUP FINDINGS PRIMARY TREATMENT®
PRESENTATION?
Egz?ctable, Colectomy" with en bloc removal .
* Biopsy bstructin of regional lymph nodes
* MMR/MSI testing® OPSTHEINI T One-stage colectomy” |
* Pathology review with en bloc removal of >
* Colonoscopy regional lymph nodes | See Pathologic
* Consider abdominal/ or St Adi t
i b,j Resectable . . age, Adjuvan
pelvic MRI™ i . > —>Resection with diversion >" | Therapy, and
* CBC, chemistry profile, obstructing |, Surveillance (COL-3)
Colon cancer CEA Diversion > ho
appropriate « Chest/abdominal/pelvic or Colectomy” with
for resection cT® Stent (in selected cases)———» (o7 bloc removal
(non- ) * Enterostomal therapist Bulky nodal of regional
metastatic)' as indicated for disease Consider neoadjuvant lymph nodes
preoperative marking of or FOLFOX or CAPEOX
site, teaching Clinical T4b
* PET/CT scan is not See
indicated® Surgery __ |Adjuvant
* Fertility risk discussion/ Locally See Systemic Therapy (COL-D) Re-evaluate * IORT Therapy
counseling in unresectable| |or __, |for conversion| |or (COL-5)
appropriate patients or medically | |Infusional 5-FU + RT*! or to resectable Systemic
inoperable Capecitabine + RTK/! diseasePh therapy
(COL-D)
Suspected or proven . See management of suspected or proven
metastatic adenocarcinoma "~ metastatic synchronous adenocarcinoma (COL-4)

aAll patients with colon cancer should be counseled for family history and considered for risk assessment. For patients with suspected Lynch syndrome, FAP, and
attenuated FAP, see the NCCN Guidelines for Genetic/Familial High-Risk Assessment: Colorectal.

bSee Principles of Imaging (COL-A).

€ See Principles of Pathologic Review (COL-B 4 of 8) - MSI or MMR Testing.

f See Principles of Pathologic Review (COL-B) - Colon cancer appropriate for resection, pathologic stage, and lymph node evaluation.

hSee Principles of Surgery (COL-C 1 of 3).

' For tools to aid optimal assessment and management of older adults with cancer, see the NCCN Guidelines for Older Adult Oncology.

J Consider an MRI to assist with the diagnosis of rectal cancer versus colon cancer (eg, low-lying sigmoid tumor). The rectum lies below a virtual line from the sacral
promontory to the upper edge of the symphysis as determined by MRI.

k See Principles of Radiation and Chemoradiation Therapy (COL-E).

I Bolus 5-FU/leucovorin/RT is an option for patients not able to tolerate capecitabine or infusional 5-FU.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.

CoL-2
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Network®
PATHOLOGIC STAGE™ ADJUVANT TREATMENTb:U
Tis; T1, NO, MO; T2, NO, MO; . .
T3-4, NO, MO (MSI-H/dMMR) |_' Observation >
T3, NO, MO™° (MSS/pMMR and| Observation >
no high-risk features) Consider capecitabine (6 mo)9 or 5-FU/leucovorin (6 mo)d —»|
. . i i q,r - H ar__________
T3, NO, MO at high risk for grapecuabme (6 mo)9:" or 5-FU/leucovorin (6 mo)
systemic recurrence®P —> |FOLFOX (6 mo)q,r,s,t or CAPEOX (3 mo)q,r,s,t >
or
T4, NO, MO (MSS/pMMR) ggsewation >
Preferred: .
« CAPEOX (3 mo)%t > » See Surveillance (COL-8)
T1-3, N1 .| or
(low-risk stage Ill) " |+ FOLFOX (3-6 mo)9:t >
or
Other options include: Capecitabine (6 mo)9 or 5-FU (6 mo)4
Preferred:
+ CAPEOX (3-6 mo)9-"t >
T4, N1-2; T Any, N2 _| or
(high-risk stage Ill) " |» FOLFOX (6 mo)9-nt >
or
Other options include: Capecitabine (6 mo)%' or 5-FU (6 mo)%"

b See Principles of Imaging (COL-A).

M See Principles of Pathologic Review (COL-B).

N See Principles of Risk Assessment for Stage Il Disease (COL-F).

% High-risk factors for recurrence (exclusive of those cancers that are MSI-H):
poorly differentiated/undifferentiated histology, lymphatic/vascular invasion, bowel
obstruction, <12 lymph nodes examined, perineural invasion, localized perforation, or
close, indeterminate, positive margins, or tumor budding. In high-risk stage Il patients,
there are no data that correlate risk features and selection of chemotherapy.

PThere are insufficient data to recommend the use of multi-gene assay panels to
determine adjuvant therapy.

4 See Principles of Adjuvant Therapy (COL-G).

' Consider RT for T4 with penetration to a fixed structure. See Principles of Radiation
and Chemoradiation Therapy (COL-E).

S A survival benefit has not been demonstrated for the addition of oxaliplatin to 5-FU/
leucovorin in stage Il colon cancer. Tournigand C, et al. J Clin Oncol 2012; 30:3353-
3360.

t A benefit for the addition of oxaliplatin to 5-FU/leucovorin in patients aged 70 years
and older has not been proven.

U While non-inferiority of 3 mo vs. 6 mo of CAPEOX has not been proven, 3 mo of
CAPEOX numerically appeared similar to 6 mo of CAPEOX for 5-year overall survival
(82.1% vs. 81.2%; HR, 0.96), with considerably less toxicity. (Andre T, et al. Lancet
Oncol 2020;21:1620-1629). These results support the use of 3 mo of adjuvant
CAPEOX over 6 mo of adjuvant CAPEOX in the vast majority of patients with stage
[l colon cancer. In patients with colon cancer, staged as T1-3, N1 (low-risk stage
1), 3 mo of CAPEOX is non-inferior to 6 mo of CAPEOX for disease-free survival,
non-inferiority of 3 vs. 6 mo of FOLFOX has not been proven. In patients with colon
cancer staged as T4, N1-2 or T any, N2 (high-risk stage Ill), 3 mo of FOLFOX is
inferior to 6 mo of FOLFOX for disease-free survival, whereas non-inferiority of 3 vs.
6 mo of CAPEOX has not been proven. Grade 3+ neurotoxicity rates are lower for
patients who receive 3 mo vs. 6 mo of treatment (3% vs. 16% for FOLFOX; 3% vs.
9% for CAPEOX). Grothey A, et al. N Engl J Med 2018;378:1177-1188.

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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CLINICAL WORKUP FINDINGS

PRESENTATION

See Treatment
» Colonoscopy Resectableh—— |and Adjuvant
« Chest/abdominal/pelvic CTP Synchronous Therapy (COL-5)
* CBC, chemistry profile liver only and/or
* CEA lung only
* Determination of tumor gene status metastases
for RAS and BRAF mutations and Unresectable
HER2 amplifications (individually or (potentially Seg Z:je_atme:lt
as part of next-generation sequencing convertible" or ??1 |uvg(r)\L 6
[NGS panel])%:W unconvertible) srapy (COL-0)
Suspected or e Determination of tumor MMR or MSI
proven metastatic status® (if not previously done) Synchronous | See Primary
synchronous — * Biopsy, if clinically indicated abdominal/peritoneal > Treatment (COL-7)
adenocarcinoma * Consider PET/CT scan (skull base metastases |
(any T, any N, M1) to mid-thigh) if potentially surgically

curable M1 disease in selected cases®

» Consider MRI of liver for liver
metastases that are potentially
resectable®

* If potentially resectable, then

multidisciplinary team evaluation,

including a surgeon experienced in

the resection of hepatobiliary or lung

metastases

Synchronous
unresectable metastases >
of other sites*

See Systemic
Therapy (COL-D)

bSee Principles of Imaging (COL-A).

€ See Principles of Pathologic Review (COL-B 4 of 8) - MSI or MMR Testing.

hSee Principles of Surgery (COL-C 2 of 3).

Vv See Principles of Pathologic Review (COL-B 4 of 8) - KRAS, NRAS, and BRAF Mutation Testing.

WIf known RAS/RAF mutation, HER2 testing is not indicated. NGS panels have the ability to pick up rare and actionable mutations and fusions.
X Consider colon resection only if imminent risk of obstruction, significant bleeding, perforation, or other significant tumor-related symptoms.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.

COL-4

Version 2.2021, 01/21/21 © 2021 National Comprehensive Cancer Network® (NCCN®), All rights reserved. NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN.


https://www.nccn.org/professionals/physician_gls/default.aspx

Printed by Hirotoshi lihara on 2/12/2021 1:09:20 AM. For personal use only. Not approved for distribution. Copyright © 2021 National Comprehensive Cancer Network, Inc., All Rights Reserved.

National . . . o
comprehensive NCCN Guidelines Version 2.2021 NCCNT;;E;:Z'}”S? r:?ednetz
NCCN el Colon Cancer ! Sonients

TREATMENT ADJUVANT TREATMENTP (UP TO 6 MO PERIOPERATIVE TREATMENT)
Resectableh synchronous liver (resected metastatic disease)
and/or lung metastases only

Synchronous or staged colectomyY with liver or lung
resection (preferred) and/or local therapy?

or

Neoadjuvant therapy (for 2-3 months) FOLFOX
(preferred) or CAPEOX (preferred) or FOLFIRI

(category 2B) or FOLFOXIRI (category 2B) followed by FOLFOX (preferred) or CAPEOX (preferred)

synchronous or staged colectomyY and resection of — |or See Surveillance (COL-8)
metastatic disease Capecitabine or 5-FU/leucovorin

or

Colectomy,Y followed by chemotherapy (for 2-3
months) FOLFOX (preferred) or CAPEOX (preferred) or
FOLFIRI (category 2B) or FOLFOXIRI (category 2B) and
staged resection of metastatic disease

or
Consider ([Nivolumab % ipilimumab] or pembrolizumab
[preferred]) (AMMR/MSI-H only)22 followed by > See Surveillance (COL-8)

synchronous or staged colectomyy and resection of
metastatic disease

bSee Principles of Imaging (COL-A).

hSee Principles of Surgery (COL-C 2 of 3).

Y Hepatic artery infusion * systemic 5-FU/leucovorin (category 2B) is also an option at institutions with experience in both the surgical and medical oncologic aspects of
this procedure.

Z Resection is preferred over locally ablative procedures (eg, image-guided ablation or SBRT). However, these local techniques can be considered for liver or lung
oligometastases (COL-C and COL-E).

a2 Data are limited and the risk of early progression may be higher than with chemotherapy. Andre T, et al. N Engl J Med 2020;383:2207-2218.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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TREATMENT ADJUVANT TREATMENT® (UP TO 6
Unresectable! synchronous liver MO PERIOPERATIVE TREATMENT)
and/or lung metastases only
* Systemic therapy
» FOLFIRI or FOLFOX or Svstemic th +
CAPEOX or FOLFOXIRI £ . ystemic therapy =
bevacizumabP?:c¢ Synchronized biologic therapy (M)
or or staged (category 2B for biologic See
» FOLFIRI or FOLFOX or Converted to___|resection” therapy) > [Surveillance
FOLFOXIRI # panitumumab resectable ofcolonand | —jor . (COL-8)
or cetuximab9d (category 2B Re-evaluate for metastatic Conrs‘ ider ot:jservatlon f
for FOLFOXIRI combination) conversion to cancer °l':s °';trf“e course o
(KRAS/NRAS/BRAF WT gene |_, |resectable®" every chemotherapy
and left-sided tumors only)V-¢€ 2 mo if conversion
or to resectability is
» ([Nivolumab * ipilimumab] or a reasonable goal
?Clehl;lnh:rR(7:\;|ZSl1?:lag n[ll; r)ﬁie"ed]) Remains —, See Systemic Therapy
« Consider colon resection only unresectable (COL-D)
if imminent risk of obstruction,
significant bleeding, perforation,
or other significant tumor-
related symptoms

bSee Principles of Imaging (COL-A).

hSee Principles of Surgery (COL-C 2 of 3). See Recurrence (COL-9)

Vv See Principles of Pathologic Review (COL-B 4 of 8) - KRAS, NRAS, and BRAF Mutation Testing.

@@ Data are limited and the risk of early progression may be higher than with chemotherapy. Andre T, et al. N Engl J Med 2020; 383:2207-2218.

bb There should be at least a 6-week interval between the last dose of bevacizumab and elective surgery and re-initiation of bevacizumab at least 6-8 weeks
postoperatively. There is an increased risk of stroke and other arterial events, especially in those aged 265 years. The use of bevacizumab may interfere with wound
healing.

¢ An FDA-approved biosimilar is an appropriate substitute for bevacizumab.

dd There are conflicting data regarding the use of FOLFOX + cetuximab in patients who have potentially resectable liver metastases.

€€ The panel defines the left side of the colon as splenic flexure to rectum. Evidence suggests that patients with tumors originating on the right side of the colon (hepatic
flexure through cecum) are unlikely to respond to cetuximab and panitumumab in first-line therapy for metastatic disease. Data on the response to cetuximab and
panitumumab in patients with primary tumors originating in the transverse colon (hepatic flexure to splenic flexure) are lacking.

ffBiologic therapy is only appropriate for continuation of favorable response from conversion therapy.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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Network®

FINDINGS PRIMARY TREATMENT

See Systemic Therapy

Nonobstructing > (CoL-D)
Synchronous
abdominal/
peritoneal
metastases99
Colon resection™*
or
Obstructed _ [Diverting ostomy _ See Systemic Therapy
or imminent »>|or ~ (COL-D)
obstruction Bypass of impending obstruction -
or
Stenting

hSee Principles of Surgery (COL-C 2 of 3).

X Consider colon resection only if imminent risk of obstruction, significant bleeding, perforation, or other significant tumor-related symptoms.

99 Complete cytoreductive surgery and/or intraperitoneal chemotherapy can be considered in experienced centers for select patients with limited peritoneal metastases
for whom RO resection can be achieved.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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PATHOLOGIC STAGE

Stage |

Stage Il, llI

\

\

Stage IV

\

SURVEILLANCEP

Colonoscopy? at 1 y after surgery
* If advanced adenoma, repeatin 1y .
* If no advanced adenoma,hP repeat in 3 y, then every 5 y"

* History and physical every 3—-6 mo for 2 y, then every 6 mo for a
total of 5y

* CEAY every 3—6 mo for 2 y, then every 6 mo for a total of 5y

» Chest/abdominal/pelvic CT every 6—12 mo (category 2B for
frequency <12 mo) for a total of 5y

 Colonoscopy? in 1y after surgery except if no preoperative
colonoscopy due to obstructing lesion, colonoscopy in 3—-6 mo
» If advanced adenoma, repeatin 1y .
» If no advanced adenoma,"" repeat in 3 y, then every 5 y'i

* PET/CT scan is not indicated

* See Principles of Survivorship (COL-H)

* History and physical every 3-6 mo for 2 y, then every 6 mo for a
total of 5y

* CEAY every 3-6 mo x 2 y, then every 6 mo for a total of 5y

» Chest/abdominal/pelvic CT scan every 3—6 mo (category 2B for
frequency <6 mo) x 2 y, then every 6—-12 mo for a total of 5 y

» Colonoscopy? in 1y after surgery except if no preoperative
colonoscopy due to obstructing lesion, colonoscopy in 3—-6 mo
» If advanced adenoma, repeatin 1y .
» If no advanced adenoma,h" repeat in 3 y, then every 5 y'

* See Principles of Survivorship (COL-H)

Serial CEA
elevation or
documented
recurrence

See Workup and
Treatment (COL-9)

aAll patients with colon cancer should be counseled for family history and considered for risk assessment. For patients with suspected Lynch syndrome, FAP, and
attenuated FAP, see the NCCN Guidelines for Genetic/Familial High-Risk Assessment: Colorectal.

bSee Principles of Imaging (COL-A).

[‘h Villous polyp, polyp >1 cm, or high-grade dysplasia.
"Kahi CJ, et al. Gastroenterology 2016;150:758-768.
I'If patient is a potential candidate for further intervention.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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RECURRENCE WORKUP
|
l Negative
findings
« Consider PET/CT scan®
Negative * Re-evaluate chest/ b
« Physical exam findings abdominal/pelvic CT
Serial . Co},onoscopy with contrast in 3 mo N See treatment
CEA | > |+ Chest/abdominal/ Positive for documented
. - . . findings metachronous
elevation pelvtlc Ct'II; with See treatment metastases, below
contras Positive for documented
findings metachronous
metastases, below
h . See Primary
Resectable " Treatment (COL-10)
Consider
Resectable — [PET/CT
scan®
Documented
metachronous Unresectable
metastases !
by CT, MRI,
and/or biopsy

Unresectable
(potentially
convertibleh or
unconvertible)

. See Primary
" Treatment (COL-11)

bSee Principles of Imaging (COL-A).
hSee Principles of Surgery (COL-C 2 of 3).

kk Determination of tumor gene status for RAS and BRAF mutations and HER2 amplifications (individually or as part of NGS panel). If known RAS/RAF mutation, HER2

B 4 of 8) - KRAS, NRAS, and

testing is not indicated. Determination of tumor MMR or MSI status (if not previously done). See Principles of Pathologic Review (COL-

BRAF Mutation Testing and Microsatellite Instability (MSI) or Mismatch Repair (MMR) Testing. NGS panels have the ability to pick up rare and actionable mutations

and fusions.
Il Patients should be evaluated by a multidisciplinary team including surgical consultation for potentially resectable patients.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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RESECTABLE PRIMARY TREATMENT ADJUVANT TREATMENTP® (UP TO 6 MO PERIOPERATIVE TREATMENT)
METACHRONOUS
METASTASES

Resection (preferred)y FOLFOX or CAPEOX (preferred)l
;7 —>|or >
and/or local therapy Capecitabine or 5-FUlIeucovorin|
or
No previous Neoadjuvant FOLFOX or CAPEOX
chemotherapy chemotherapy (2-3 mo) or
FOLFOX (preferred) or Resection (preferred)Y Capecitabine
CAPEOX (preferred) or |—>|and/or >|or
(Capecitabine or 5-FU/ Local therapy? 5-FU/leucovorin
leucovorin) or
(category 2B) Observation
See
—|Surveillance
Observation (preferred for previous —
. y oxaliplatin-based therapy)
andior local therapy? %" -
Py Systemic therapy * biologic therapy
or (COL-D) (category 2B for biologic therapy)
i FOLFOX or CAPEOX
El:z\r,\;%lt‘rs\ erapy — |Neoadjuvant or
chemotherapy (2-3 mo) Resection (preferred)Y Capecitabine
FOLFOX (preferred) or | (and/or > |or
CAPEOKX (preferred) or Local therapy? 5-FU/leucovorin
Capecitabine or 5-FU/ or

leucovorin

bSee Principles of Imaging (COL-A).

Observation

Y Hepatic artery infusion * systemic 5-FU/leucovorin (category 2B) is also an option at institutions with experience in both the surgical and medical oncologic aspects of

this procedure.

Z Resection is preferred over locally ablative procedures (eg, image-guided ablation or SBRT). However, these local techniques can be considered for liver or lung
oligometastases (COL-C and COL-E).

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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UNRESECTABLE PRIMARY TREATMENT™M ADJUVANT TREATMENT®
METACHRONOUS (UP TO 6 MO PERIOPERATIVE
METASTASES TREATMENT)

* Previous adjuvant
FOLFOX/CAPEOX
within past 12
months

* Previous adjuvant
FOLFOX/CAPEOX
>12 months

* Previous 5-FU/LV
or capecitabine

* No previous
chemotherapy

(FOLFIRI or irinotecan) *
(bevacizumab™" [preferred]
or ziv-aflibercept

or ramucirumab)®°

or

(FOLFIRI or irinotecan) *
(cetuximab or panitumumab)
(KRAS/NRASIBRAF WT gene only)
or

(INivolumab % ipilimumab]

or pembrolizumab [preferred])
(dMMR/MSI-H only)

or

Encorafenib + (cetuximab or
panitumumab)V (BRAF V600E
mutation positive)

— Systemic therapy (COL-D) —

bSee Principles of Imaging (COL-A).

hSee Principles of Surgery (COL-C 2 of 3).

Vv See Principles of Pathologic Review (COL-B 4 of 8) - KRAS, NRAS, and BRAF

Mutation Testing.

Y Hepatic artery infusion * systemic 5-FU/leucovorin (category 2B) is also an option
at institutions with experience in both the surgical and medical oncologic aspects

of this procedure.

Re-evaluate for
conversion to
resectable®h
every 2 mo if
conversion to
resectability is
a reasonable
goal

Converted to .
resectable > ResectionY —>

Remains
unresectable

Systemic therapy
* biologic
therapy" (COL-D)
(category 2B for
biologic therapy)
or

Observation

See
—|Surveillance
(COL-8)

—> Systemic therapy (COL-D)

ffBiologic therapy is only appropriate for continuation of favorable response from
conversion therapy.
mm For infection risk, monitoring, and prophylaxis recommendations for targeted

therapies, see INF-A in the NCCN Guidelines for Prevention and Treatment of

Cancer-Related Infections.

nn An FDA-approved biosimilar is an appropriate substitute for bevacizumab.
00 Bevacizumab is the preferred anti-angiogenic agent based on toxicity and/or
cost.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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PRINCIPLES OF IMAGING-3

Initial Workup/Staging
* Chest, abdomen, and pelvic CT

» Evaluate local extent of tumor or infiltration into surrounding structures.

» Assess for distant metastatic disease to lungs, thoracic and abdominal lymph nodes, liver, peritoneal cavity, and other organs.

» CT should be performed with intravenous iodinated contrast and oral contrast material unless contraindicated.

» Intravenous contrast is not required for the chest CT (but usually given if performed with abdominal CT scan).

» If IV iodinated contrast material is contraindicated because of significant contrast allergy, then MR examination of the abdomen and pelvis
with IV gadolinium-based contrast agent (GBCA) can be obtained instead. In patients with chronic renal failure (glomerular filtration rate
[GFR] <30 mL/min) who are not on dialysis, IV iodinated contrast material is also contraindicated, and IV GBCA can be administered in
select cases using gadofosveset trisodium, gadoxetate disodium, gadobenate dimeglumine, or gadoteridol.

» If iodinated and gadolinium contrast are both contraindicated due to significant allergy or chronic renal failure without dialysis, then
consider MR without IV contrast or consider PET/CT imaging.

» Consider an abdominal/pelvic MRI to assist with the diagnosis of rectal cancer versus colon cancer (eg, low-lying sigmoid tumor). The
rectum lies below a virtual line from the sacral promontory to the upper edge of the symphysis as determined by MRI.

» Consider MRI of liver for liver metastases if potentially resectable.

* PETI/CT is not routinely indicated.

» PET/CT does not supplant a contrast-enhanced diagnostic CT or MR and should only be used to evaluate an equivocal finding on a
contrast-enhanced CT or MR scan or in patients with strong contraindications to IV contrast administration.

» Consider PET/CT (skull base to mid-thigh)

O If potentially surgically curable M1 disease in selected cases.
¢ In selected patients considered for image-guided liver-directed therapies (ie, ablation, radioembolization).""8
« If liver-directed therapy or surgery is contemplated, a hepatic MRI with intravenous routine extracellular or hepatobiliary GBCA is preferred
over CT to assess exact number and distribution of metastatic foci for local treatment planning.

Monitoring
* Chest, abdomen, and pelvic CT with contrast

» Prior to adjuvant treatment to assess response to primary therapy or resection
» During re-evaluation of conversion to resectable disease

* PET/CT can be considered for assessment of response and liver recurrence after image-guided liver-directed therapies (ie, ablation,
radioembolization)

Continued
Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged. COL-A
10F 2
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PRINCIPLES OF IMAGING-3

Surveillance
* Stage | disease
» Imaging is not routinely indicated and should only be based on symptoms and clinical concern for recurrent/metastatic disease.
* Stage Il & lll disease
» Chest, abdomen, and pelvic CT every 6-12 months (category 2B for frequency <12 months) for a total of 5 years.
» PET/CT is not indicated.
* Stage IV disease
» Chest, abdomen, and pelvic CT every 3-6 months (category 2B for frequency <6 months) x 2 years, then every 6-12 months for a total of 5
years.
» PET/CT can be considered for assessment of response and liver recurrence after image-guided liver-directed therapies (ie, ablation,
radioembolization)

"Niekel MC, Bipat S, Stoker J. Diagnostic imaging of colorectal liver metastases with CT, MR imaging, FDG PET, and/or FDG PET/CT: a meta-analysis of prospective
studies including patients who have not previously undergone treatment. Radiology 2010;257:674-684.

2yvan Kessel CS, Buckens CF, van den Bosch MA, et al. Preoperative imaging of colorectal liver metastases after neoadjuvant chemotherapy: a meta-analysis. Ann Surg
Oncol 2012;19:2805-2813.

3 ACR Manual on Contrast Media v10.3 https://www.acr.org/-/media/ACR/Files/Clinical-Resources/Contrast_Media.pdf. Accessed May 25, 2017.

4 Mauri G, Gennaro N, De Beni S, et al. Real-time US- '® FDG-PET/CT image fusion for guidance of thermal ablation of '® FDG-PET-positive liver metastases: the added
value of contrast enhancement. Cardiovasc Intervent Radiol 2019;42:60-68.
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Endoscopically Removed Malignant Polyps

* A malignant polyp is defined as one with cancer invading through the muscularis mucosa and into the submucosa (pT1). pTis is not
considered a “malignant polyp.”

* Favorable histologic features: grade 1 or 2, no angiolymphatic invasion, and negative margin of resection. There is no consensus as to the
definition of what constitutes a positive margin of resection. A positive margin has been defined as: 1) tumor <1 mm from the transected
margin; 2) tumor <2 mm from the transected margin; and 3) tumor cells present within the diathermy of the transected margin.1'4

* Unfavorable histologic features: grade 3 or 4, angiolymphatic invasion, or a “positive margin.” See the positive margin definition above. In
several studies, tumor budding has been shown to be an adverse histologic feature associated with adverse outcome and may preclude
polypectomy as an adequate treatment of endoscopically removed malignant polyps.

* There is controversy as to whether malignant colorectal polyps with a sessile configuration can be successfully treated by endoscopic
removal. The literature seems to indicate that endoscopically removed sessile malignant polyps have a significantly greater incidence of
adverse outcomes (residual disease, recurrent disease, mortality, and hematogenous metastasis, but not lymph node metastasis) than do
pedunculated malignant polyps. However, when one closely looks at the data, configuration by itself is not a significant variable for adverse
outcome, and endoscopically removed malignant sessile polyps with7grade | or Il histology, negative margins, and no lymphovascular
invasion can be successfully treated with endoscopic polypectomy.3'

Colon Cancer Appropriate for Resection
* Histologic confirmation of primary colonic malignant neoplasm.

Pathologic Stage

* The following parameters should be reported:
» Grade of the cancer
» Depth of penetration (T)
» Number of lymph nodes evaluated and number positive (N)
» Status of proximal, distal, radial, and mesenteric marginsa'9 See Staging (ST-1)
» Lymphovascular invasion19:11
» Perineural invasion (PNI)12-14
» Tumor deposits15-18
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Pathologic Stage (continued)

* Radial (circumferential) margin evaluation - The serosal surface (peritoneal) does not constitute a surgical margin. In colon cancer the

circumferential (radial) margin represents the adventitial soft tissue closest to the deepest penetration of tumor, and is created surgically

by blunt or sharp dissection of the retroperitoneal aspect. The radial margins should be assessed in all colonic segments with non-

peritonealized surfaces. The circumferential resection margin corresponds to any aspect of the colon that is not covered by a serosal layer

of mesothelial cells, and must be dissected from the retroperitoneum to remove the viscus. On pathologic examination it is difficult to

appreciate the demarcation between a peritonealized surface and non-peritonealized surface. Therefore, the surgeon is encouraged to mark

the area of non-peritonealized surface with a clip or suture. The mesenteric resection margin is the only relevant circumferential margin in

segments completely encased by the peritoneum.10-11

PNI - The presence of PNI is associated with a significantly worse prognosis. In multivariate analysis, PNI has been shown to be an

independent prognostic factor for cancer-specific, overall, and disease-free survival. For stage Il carclnoma those with PNI have a

significantly worse 5-year disease-free survival compared to those without PNI (29% vs. 82% [P = .0005]).12

Tumor deposits - Irregular discrete tumor deposits in pericolic or perirectal fat away from the leading edge of the tumor and showing no

evidence of residual lymph node tissue, but within the lymphatic drainage of the primary carcinoma, are considered peritumoral deposits or

satellite nodules and are not counted as lymph nodes replaced by tumor. Most examples are due to lymphovascular invasion or, more rarely,

PNI. Because these tumor deposits are associated with reduced disease-free and overall survival, their number should be recorded in the

surgical pathology report. This poorer outcome has also been noted in patients with stage Ill carcinoma. 15-18

* Tumor budding - In recent years, tumor budding has been |dent|f|ed as a new prognostic factor in colon cancer. Recently, there was an
international consensus conference on tumor budding reportmg 9 A tumor bud is defined as a single cell or a cluster of <4 cells detected by
hematoxylin and eosin (H&E) at the advancing edge of the invasive carcinoma. The total number of buds should be reported from a selected
hot spot measuring 0.785 mm (20x ocular in most microscopes/via a conversion factor&. Budding is separated into three tiers: low tier (0-4
buds), intermediate tier (5-9 buds), and high tier (10 or more buds). Two recent studies?%2! using this scoring system have shown tumor
budding to be an independent prognostlc factor for stage Il colon cancer. An ASCO guideline for stage Il colon cancer designates tumor
budding as an adverse (high-risk) factor.22 Several studies have shown that high-tier tumor budding in pT1 colorectal carcinomas, including
malignant polyps, is associated with an increased risk of lymph node metastasis; however, methodologies for assessing tumor budding and
tier were not uniform.23-27
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Lymph Node Evaluation

* The AJCC and College of American Pathologists recommend examination of a minimum of 12 lymph nodes to accurately stage colon
cancers.?928 The literature lacks consensus as to what is the minimal number of Iymgh nodes to accurately identify stage Il
cancer. The minimal number of nodes has been reported as >7 >9, >13, >20, and >30.29-37 The number of lymph nodes retrieved can vary
with age of the patient, gender, tumor grade, and tumor site.3? For stage Il (pNO) colon cancer, if fewer than 12 lymph nodes are initially
identified, it is recommended that the pathologist go back to the specimen and resubmit more tissue of potential lymph nodes. If 12 lymph
nodes are still not identified, a comment in the report should indicate that an extensive search for lymph nodes was undertaken. The
pathologist should attempt to retrieve as many lymph nodes as possible. It has been shown that the number of negative lymph nodes is an
independent prognostic factor for patients with stage IlIB and IlIC colon cancer.38

Sentinel Lymph Node and Detection of Micrometastasis by Immunohistochemistry

* Examination of the lymph nodes (sentinel or routine) by intense histologic and/or immunohistochemical investigation helps to detect the
presence of metastatic disease. The detection of single cells by immunohistochemistry (IHC) or by multiple H&E levels and/or clum Jas of
tumor cells <0.2 mm are considered isolated tumor cells (pN0). The 8th edition of the AJCC Cancer Staging Manual and Handbook3? defines
clumps of tumor cells 20.2 mm but <2 mm in diameter or clusters of 10—-20 tumor cells as micrometastasis and recommends that these
micrometastases be considered as standard positive lymph nodes (pN+).

* At the present time the use of sentinel lymph nodes and detection of isolated tumor cells by IHC alone should be considered investigational,
and results should be used with caution in clinical management decisions. 40-49 gome studies have shown that the detection of IHC
cytokeratin-positive cells in stage Il (NO) colon cancer (defined by H&E) has a worse prognosis, while others have failed to show thls survival
difference. In some of these studies, what are presently defined as isolated tumor cells were considered to be micrometastases. 45-50 A recent
meta-anaIyS|s demonstrated that micrometastases (20.2 mm) are a significant poor prognostic factor. However, another recent multicenter
prospective study of stage | or Il disease (via H&E) had a 10% decrease in survival for IHC-detected isolated tumor cells, (<0.2 mm) but only
in those with pT3-pT4 disease.??
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KRAS, NRAS, and BRAF Mutation Testing

* All patients with metastatic colorectal cancer should have tumor tissue genotyped for RAS (KRAS and NRAS) and BRAF mutations
individually or as part of an NGS panel. Patients with any known KRAS mutation (exon 2, 3, 4) or NRAS mutation (exon 2, 3, 4) should not
be treated with either cetuximab or panitumumab.53-55 BRAF V600E mutation makes response to panitumumab or cetuximab highly unlikely
unless given with a BRAF inhibitor.>6-58

* BRAF V600E mutation testing via immunohistochemistry is also an option.

» Testing for KRAS, NRAS, and BRAF mutations should be performed only in laboratories that are certified under the clinical laboratory
improvement amendments of 1988 (CLIA-88) as qualified to perform high-complexity clinical laboratory (molecular pathology) testing. No
specific methodology is recommended (eg, sequencing, hybridization).

* The testing can be performed on formalin-fixed paraffin-embedded tissue. The testing can be performed on the primary colorectal cancers
and/or the metastasis, as literature has shown that the KRAS, NRAS, and BRAF mutations are similar in both specimen types.59

Microsatellite Instability or Mismatch Repair Testing

* Universal mismatch repair (MMR)? or microsatellite instability (MSI)? testing is recommended in all newly diagnosed patients with colon
cancer. See NCCN Guidelines for Genetic/[Familial High-Risk Assessment: Colorectal.

* The presence of a BRAF V600E mutation in the setting of MLH1 absence would preclude the diagnosis of Lynch syndrome (LS) in the
vast majority of cases. However, approximately 1% of cancers with BRAF V600E mutations (and loss of MLH-1) are LS. Caution should be
exercised in excluding cases with a strong family history from germline screening in the case of BRAF V600E mutations.50

« Stage Il MSI high (MSI-H) patients may have a good prognosis and do not benefit from 5-FU adjuvant therapy.5'

* MMR or MSI testing should be performed only in CLIA-approved laboratories.

* Testing for MSI may be accomplished by polymerase chain reaction (PCR) or a validated NGS panel, the latter especially in patients with
metastatic disease who require genotyping of RAS and BRAF.

* IHC refers to staining tumor tissue for protein expression of the four MMR genes known to be mutated in LS (MLH1, MSH2, MSH6, and
PMS2). A normal IHC test implies that all four MMR proteins are normally expressed (retained). Loss (absence) of expression of one or more
of the four DNA MMR proteins is often reported as abnormal or positive IHC. When IHC is reported as positive, caution should be taken to
ensure that positive refers to absence of mismatch expression and not presence of expression. NOTE: Normal is the presence of positive
protein staining (retained/intact) and abnormal is negative or loss of staining of protein. Loss of protein expression by IHC in any one of the
MMR genes guides further genetic testing (mutation detection to the genes where the protein expression is not observed). Abnormal MLH1
IHC should be followed by tumor testing for BRAF V600E mutation or MLH1 promoter methylation. The presence of BRAF V600E mutation
or MLH1 promoter methylation is consistent with sporadic cancer. However, caution should be exercised in excluding cases from germline
screening on the basis of BRAF V600E mutations in the setting of a strong family history.60

See Endoscopically Removed Malignant Polyps and Colon Cancer Appropriate for Resection on COL-B (1 of 8)
See Pathologic Stage on COL-B (2 of 8)
HER2 Testing and NTRK Fusions on COL-B (5 of 8)

a|HC for MMR and DNA analysis for MSI are different assays and measure different biological effects caused by deficient MMR function. References

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.

Version 2.2021, 01/21/21 © 2021 National Comprehensive Cancer Network® (NCCN®), All rights reserved. NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN.


https://www.nccn.org/professionals/physician_gls/default.aspx
http://www.nccn.org/professionals/physician_gls/pdf/genetics_colon.pdf

Printed by Hirotoshi lihara on 2/12/2021 1:09:20 AM. For personal use only. Not approved for distribution. Copyright © 2021 National Comprehensive Cancer Network, Inc., All Rights Reserved.

National . . . o
comprehensive NCCN Guidelines Version 2.2021 NCCN&EE%}”&? r:{mednz
NCCN el Colon Cancer ! Sonients

PRINCIPLES OF PATHOLOGIC REVIEW

HER2 Testing
* Diagnostic testing is via immunohistochemistry, fluorescence in situ hybridization (FISH), or NGS.

* Positive by immunohistochemistry is defined as: 3+ staining in more than 50% of tumor cells. 3+ staining is defined as an intense membrane
staining that can be circumferential, basolateral, or lateral. Those that have a HER2 score of 2+ should be reflexed to FISH testing.62'64
HER2 amplification by FISH is considered positive when the HER2:CEP17 ratio is 22 in more than 50% of the cells.52-64 NGS is another
methodology for testing for HER2 amplification.%3

* Anti-HER2 therapy is only indicated in HER2-amplified tumors that are also RAS and BRAF wild type.

NTRK Fusions

* NTRK fusions are extremely rare in colorectal carcinomas.®® The overall incidence is approximately 0.35% in a cohort of 2314 colorectal
carcinomas, with NTRK fusions confined to those tumors that are pan-wild type KRAS, NRAS, and BRAF. In one study of 8 colorectal
cancers harboring NTRK fusions, 7 were found in the small subset that were dMMR (MLH-1)/MSI-H.%7 These data support limiting the
subpopulation of colorectal cancers that should be tested for NTRK fusions to those with wild type KRAS, NRAS, BRAF, and arguably to
those that are MMR deficient (IMMR)/MSI-H.67

NTRK inhibitors have been shown to have activity ONLY in those cases with NTRK fusions, and NOT with NTRK point mutations.
Methodologies for detecting NTRK fusions are IHC,%8 FISH, DNA-based NGS, and RNA-based NGS.%8.69 |n one study, DNA-based sequencing
showed an overall sensitivity and specificity of 81.1% and 99.9%, respectively, for detection of NTRK fusions when compared to RNA-based
sequencing and immunohistochemistry showed an overall sensitivity of 87.9% and specificity of 81.1%. Since approximately 1 in 5 tumors
identified as having an NTRK fusion by IHC will be a false positive, tumors that test positive by IHC should be confirmed by RNA NGS.

That same study commented that RNA-based sequencing appears to be the optimal way to approach NTRK fusions, because the splicing
out of introns simplifies the technical requirements of adequate coverage and because detection of RNA-level fusions provides direct
evidence of functional transcription.69 However, selection of the appropriate assay for NTRK fusion detection depends on tumor type and
genes involved, as well as consideration of other factors such as available material, accessibility of various clinical assays, and whether
comprehensive genomic testing is needed concurr«-:‘ntly.69
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Colectomy

* Lymphadenectomy
» Lymph nodes at the origin of feeding vessel(s) should be identified for pathologic exam.
» Clinically positive lymph nodes outside the field of resection that are considered suspicious should be biopsied or removed, if possible.
» Positive nodes left behind indicate an incomplete (R2) resection.
» A minimum of 12 lymph nodes need to be examined to establish N stage.1
* Minimally invasive approaches may be considered based on the following criteria:2
» The surgeon has experience performing laparoscopically assisted colorectal operations.3’4
» Minimally invasive approaches are generally not indicated for locally advanced cancer or acute bowel obstruction or perforation from
cancer.
» Thorough abdominal exploration is required.5
» Consider preoperative marking of lesion(s).
* Management of patients with carrier status of known or clinically suspected LS.
» Consider more extensive colectomy for patients with a strong family history of colon cancer or young age (<50 y).
See NCCN Guidelines for Genetic/Familial High-Risk Assessment: Colorectal
* Resection needs to be complete to be considered curative.

See Criteria for Resectability of Metastases and
Locoregional Therapies Within Surgery on COL-C (2 of 3)

References

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged. COL-C
10F3

Version 2.2021, 01/21/21 © 2021 National Comprehensive Cancer Network® (NCCN®), All rights reserved. NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN.


https://www.nccn.org/professionals/physician_gls/default.aspx
http://www.nccn.org/professionals/physician_gls/pdf/genetics_colon.pdf

Printed by Hirotoshi lihara on 2/12/2021 1:09:20 AM. For personal use only. Not approved for distribution. Copyright © 2021 National Comprehensive Cancer Network, Inc., All Rights Reserved.

National

WOl Cancer

N . Colon Cancer
etwork

comprehensive NCCN Guidelines Version 2.2021

NCCN Guidelines Index
Table of Contents
Discussion

PRINCIPLES OF SURGERY
CRITERIA FOR RESECTABILITY OF METASTASES AND LOCOREGIONAL THERAPIES WITHIN SURGERY

Liver

* Hepatic resection is the treatment of choice for resectable liver
metastases from colorectal cancer.5

» Complete resection must be feasible based on anatomic grounds
and the extent of disease; maintenance of adequate hepatic function
is requwed

* The primary tumor must have been resected for cure (RO . There
should be no unresectable extrahepatic sites of disease.®11 Having
a plan for a debulklng resection (less than an RO resection) is not
recommended.”

* Patients with resectable metastatic disease and a primary tumor
in place should have both sites resected with curative intent.
These can be resected in one operation or as a staged approach,
depending on the complexity of the hepatectomy or colectomy,
comorbid diseases, surgical exposure, and surgeon expertise.12

* When hepatic metastatic disease is not optimally resectable
based on insufficient remnant liver volume, approaches utilizin 1g
preoperative portal vein embolization,13 staged liver resection,
yttrium-90 radioembolization® can be considered.

* Ablative techniques may be considered alone or in conjunction
with resection. All original sites of disease need to be amenable to
ablation or resection.

* Arterially directed catheter therapy, and in particular yttrium-90
microsphere selective internal radiation, is an option in highly
selected patients with chemotherapy-resistant/-refractory disease
and with predominant hepatic metastases.

» Conformal external beam radiation therapy may be considered
in highly selected cases or in the setting of a clinical trial and
should not be used indiscriminately in patients who are potentially
surgically resectable.

« Re-resection can be considered in selected patients.6

Lung
e Complete resection based on the anatomic location and extent of

disease with maintenance of adequate function is required.!”

* The primary tumor must have been resected for cure (R0).

* Resectable extrapulmonary metastases do not preclude
resection.21-24

* Re-resection can be considered in selected patients.2®

* Ablative techniques may be considered alone or in conjunction with
resection for resectable disease. All original sites of disease need to
be amenable to ablation or resection.

¢ Ablative techniques can also be considered when unresectable and
amenable to complete ablation.

* Patients with resectable synchronous metastases can be resected
synchronously or using a staged approach.

» Conformal external beam radiation therapy may be considered
in highly selected cases or in the setting of a clinical trial and
should not be used indiscriminately in patients who are potentially
surgically resectable.

Evaluation for Conversion to Resectable or Ablatable Disease

* Re-evaluation for resection and ablation should be considered in
otherwise unresectable patients after 2 months of preoperative
chemotherapy and every 2 months thereafter.26-29

* Disease with a higher likelihood of being converted to resectable
are those with initially convertible disease distributed within limited
sites.

* When considering whether disease has been converted to
resectable, all original sites need to be amenable to resection.3?

* Preoperative chemotherapy regimens with high response rates
should be considered for patients with potentially convertible
disease.31
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Patient
appropriate
for intensive
therapy

Patient not
appropriate
for intensive
therapy

CONTINUUM OF CARE - SYSTEMIC THERAPY FOR ADVANCED OR METASTATIC DISEASE?P

INITIAL THERAPY®

FOLFOX * bevacizumab“
or
CAPEOX * bevacizumabd

\

or
FOLFOX + (cetuximab or panitumumab)®f

\/

(KRAS/NRAS/BRAF WT and left-sided tumors only)

or
FOLFIRIY * bevacizumabd

or
FOLFIRI? + (cetuximab or panitumumab)ef

»
>

(KRAS/NRAS/BRAF WT and left-sided tumors only)

or
FOLFOXIRI9" * bevacizumab®

>

e

\

or
([Nivolumab * ipilimumab] or pembrolizumab

[preferred]*)i4:%! (AMMR/MSI-H only)®

5-FU % leucovorin  bevacizumab®

or

Capecitabine * bevacizumab¥

or

(Cetuximab or panitumumab)®:f

(category 2B) (KRAS/NRAS/BRAF WT and
left-sided tumors only)

or

(Nivolumab or pembrolizumab [preferred]):k!
(dMMR/MSI-H only)®

or

Nivolumab + ipilimumab?i-k!

(dMMR/MSI-H only)€ (category 2B)

or

(Trastuzumab™ + [pertuzumab or lapatinib])"
or fam-trastuzumab deruxtecan-nxki® (HER2-
amplified and RAS and BRAF WT)®

" Patients should be followed closely for 10 weeks to assess for response.

\

\

Progression

Progression

Progression

Progression

Progression

Improvement in
functional status

No improvement in
functional status

» See COL-D (2 of 13)

»See COL-D (3 of 13)

»See COL-D (4 of 13)

» See COL-D (5 of 13)

Consider initial
therapy as aboveP
or

If previous
fluoropyrimidine,
see COL-D (5 of 13)

Best
supportive care

—|See NCCN

Guidelines for
Palliative Care

See footnotes on COL-D (7 of 13)

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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CONTINUUM OF CARE - SYSTEMIC THERAPY FOR ADVANCED OR METASTATIC DISEASE?P.4

SUBSEQUENT THERAPY®"S

FOLFIRIY or irinotecan?

or

FOLFIRIY + (bevacizumab®! [preferred] or
ziv-aflibercept® or ramucirumabtY)

or

Irinotecan? + (bevacizumab%t [preferred] or
ziv-aflibercept® or ramucirumabtY)

or

Previous
oxaliplatin-

based therapy|— |(KRAS/NRAS/BRAF WT only)®
without A Jor

FOLFIRI9 + (cetuximab or panitumumab)Y

irinotecan Irinotecan9 + (cetuximab or panitumumab)¥

(KRAS/NRAS/BRAF WT only)®

or

Encorafenib + (cetuximab or panitumumab)%W
(BRAF V600E mutation positive)®

or

([Nivolumab * ipilimumab] or pembrolizumab
[preferred])-k! (AMMR/MSI-H only)®

or

(Trastuzumab™ + [pertuzumab or lapatinib])"
or fam-trastuzumab deruxtecan-nxki® (HER2-
amplified and RAS and BRAF WT)®

>([Nivolumab % ipilimumab] or

— See Subsequent Therapy <

— See Subsequent Therapy

Irinotecan? + (cetuximab or Regorafenib*
panitumumab)V or
(KRAS/NRAS/BRAF WT only)® Trifluridine + tipiracil

or + bevacizumab9X
Regorafenib* >

or ’—»

Trifluridine + tipiracil £ bevacizumab9*

or

([Nivolumab #* ipilimumab] or Regorafenib*Y
pembrolizumab [preferred])’ik! or

(dMMR/MSI-H only)® Trifluridine + tipiracily +
or bevacizumabd*
(Trastuzumab™ + [pertuzumab or or

lapatinib])" or fam-trastuzumab Best supportive care
deruxtecan-nxki® (HER2-amplified See NCCN Guidelines
and RAS and BRAF WT)¢ for Palliative Care

See Subsequent Therapy <

Regorafenib*

or

Trifluridine + tipiracil * bevacizumabd*
or

pembrolizumab [preferred])i-k!
(dMMR/MSI-H only)e

or

(Trastuzumab™ + [pertuzumab

or lapatinib])" or fam-trastuzumab
deruxtecan-nxki® (HER2-amplified
and RAS and BRAF WT)®

See footnotes on COL-D (7 of 13)

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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CONTINUUM OF CARE - SYSTEMIC THERAPY FOR ADVANCED OR METASTATIC DISEASE2Pq

SUBSEQUENT THERAPY®"S

FOLFOX or CAPEOX

or

FOLFOX + bevacizumabd
or

CAPEOX + bevacizumab® y
or

FOLFOX +

(cetuximab or panitumumab)¥
(KRAS/NRASIBRAF WT only)®

or

Previous

irinotecan- Irinotecan9 +

based therapy 1 (cetuximab or panitumumab)¥
without (KRAS/NRAS/BRAF WT only)®
oxaliplatin or

\/

Encorafenib +
(cetuximab or panitumumab)¥
(BRAF V600E mutation positive)®

or

or

\/

(Trastuzumab™ + [pertuzumab or lapatinib])"
or fam-trastuzumab deruxtecan-nxki®
(HER2-amplified and RAS and BRAF WT)®

Irinotecan9 + (cetuximab or panitumumab)¥
(KRAS/NRAS/BRAF WT only)®

or

Regorafenib* >
or

Trifluridine + tipiracil £ bevacizumab%*

or

([Nivolumab % |p|||mumab] or pembrolizumab
[preferred])-k! (AMMR/MSI-H only)®

or

(Trastuzumab™ + [pertuzumab or lapatinib])"
or fam-trastuzumab deruxtecan-nxki®
(HER2-amplified and RAS and BRAF WT)®

Regorafenib*
or

»|Trifluridine
+ tipiracil *
bevacizumabdX

Regorafenib*¥Y
or

Trifluridine

+ tipiracily
bevacizumabd*
or

Best supportive

See Subsequent Therapy -

Regorafenib*

FOLFOX or CAPEOX - (oF
or

(INivolumab * ipilimumab]

or pembrolizumab [preferred])!
(dMMR/MSI-H only)®

or

(Trastuzumab™ + [pertuzumab
or lapatinib])" or fam-trastuzumab
deruxtecan-nxki® (HER2-amplified
and RAS and BRAF WT)®

See Subsequent Therapy

Jikl

([Nivolumab * |p|||mumab] or pembrolizumab
[preferred])k! (AMMR/MSI-H only)®

— See Subsequent Therapy <

Trifluridine + t|p|raC|I
+ bevacizumabd*

care

See NCCN
—| Guidelines for
Palliative Care

See footnotes on COL-D (7 of 13)

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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CONTINUUM OF CARE - SYSTEMIC THERAPY FOR ADVANCED OR METASTATIC DISEASE®P.d

SUBSEQUENT THERAPY®"S

or
- g - - v
Irinotecan9 + (cetuximab or panitumumab) (INivolumab # ipilimumab]

e .
(KRAS/NRAS/BRAF WT only) or pembrolizumab [preferred])’

or : L
Encorafenib + (cetuximab or panitumumab)¥ 1 E)(:MMRIMSI H only)

- e e
(BRAF V600E mutation positive) (Trastuzumab™ + [pertuzumab or

lapatinib])" or fam-trastuzumab
deruxtecan-nxki® (HER2-amplified

,j’k,l

Regorafenib*
or
Trifluridine + tipiracil  bevacizumab9*

_ or and RAS and BRAF WT)®
Previous —— See Subsequent Therapy -
treatment
with Regorafenib* >
oxaliplatin 4 |or
and Trifluridine + tipiracil £ bevacizumabd* >
irinotecan
or

([Nivolumab % ipilimumab] or pembrolizumab
[preferred])-k! (AMMR/MSI-H only)®

or

(Trastuzumab™ + [pertuzumab or lapatinib])"
or fam-trastuzumab deruxtecan-nxki® (HER2-
amplified and RAS and BRAF WT)¢

—See Subsequent Therapy <

Regorafenib*¥

or

Trifluridine + tipiracily
+ bevacizumabd*

or

Best supportive care
See NCCN Guidelines
for Palliative Care

Regorafenib*¥

or

Trifluridine + tipiracily
+ bevacizumab9X

or

Best supportive care
See NCCN Guidelines
for Palliative Care

See footnotes on COL-D (7 of 13)

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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CONTINUUM OF CARE - SYSTEMIC THERAPY FOR ADVANCED OR METASTATIC DISEASE?P.4

SUBSEQUENT THERAPY®"S
Regorafenib*
ErOLFOX or CAPEOX Irinotecan9 + (cetuximab or
—> See next page or panitumumab)¥ Trifluridine
(FOLFOX or CAPEOX) (KRAS/NRAS/BRAFWT | |+ tipiracil +
only)® bevacizumabd*
or FOLFOX or CAPEOX >
or Regorafenib*¥Y
FOLFIRIC or irinotecan9 (INivolumab % ipilimumab] or or or
or pembrolizumab [preferred])i--K! Trifluridin;,l
FOLFIRI or irinotecan)? + (dMMR/MSI-H only)® . + tipiracily *
gbevacizumab“"t ;prefe)rred] >lor | (Iffgorafembx bevacizumab9X
or ziv-aﬂibercept »u A (Trastuzumabm + . . ge - . or
Previous or ramucirumabb) [pertuzumab or lapatinib])" Irglurld_me + tt')%',;ac'l Best supportive
therapy or fam-trastuzumab deruxtecan- = bevacizuma care
without or nxki® (HER2-amplified and RAS See NCCN
irinotecan or| 1 and BRAF WT)¢ Guidelines for
oxaliplatin or Palliative Care
i iplati — See Subsequent Therapy +—
'j'g“ec?“g + oxaliplatin q Py > |(INivolumab # ipilimumab]
= bevacizuma A or pembrolizumab [preferred])-:k!
or (dMMR/MSI-H only)®

Encorafenib + (cetuximab or

panitumumab)¥ of

(Trastuzumab™ + [pertuzumab or

gBrRAF V600E mutation positive)® lapatinib])" or fam-trastuzumab
deruxtecan-nxki®
. +inili n
(Qvotumat pllmumatlor, | — (HERzampied and RAS and
(dMMR/MSI-H only)® )
or

(Trastuzumab™ + [pertuzumab or See Subsequent Therapy <

lapatinib])" or fam-trastuzumab
deruxtecan-nxki® (HER2-amplified
and RAS and BRAF WT)¢

— See Subsequent Therapy «——

See footnotes on COL-D (7 of 13)

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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CONTINUUM OF CARE - SYSTEMIC THERAPY FOR ADVANCED OR METASTATIC DISEASE?®P.4

SUBSEQUENT THERAPY®"S
following therapy without

irinotecan or oxaliplatin

Irinotecan? * (cetuximab
or panitumumab)¥

Irinotecan9 + (cetuximab

or panitumumab)V

(KRAS/NRAS/BRAF WT only)®

or

Regorafenib*
or

Regorafenib*

or

Trifluridine + tipiracil
+ bevacizumab9X

_—

Regorafenib*¥
or
Trifluridine + tipiracily

_ , |*bevacizumab9X

(KRAS/NRAS/BRAF WT only)® Trifluridine + tipiracil or

or |t bevacizumabdx Best supportive care

Encorafenib + (cetuximab * See NCCN Guidelines
or for Palliative Care

or panitumumab)
(BRAF V600E mutation positive)®

([Nivolumab % ipilimumab] or
pembrolizumab [preferred])"l’k’I

FOLFOX or CAPEOX or (dMMR/MSI-H only)®

or or
(FOLFOX or CAPEOX) A (Trastuzumab™ + [pertuzumab —

+ bevacizumabd or lapatinib])" or fam-trastuzumab
deruxtecan-nxki® (HER2-amplified
and RAS and BRAF WT)¢

([Nivolumab = ipilimumab] or
pembrolizumab [preferred])ii-k!
(dMMR/MSI-H only)®

or

(Trastuzumab™ + [pertuzumab or
lapatinib])" or fam-trastuzumab
deruxtecan-nxki® (HER2-amplified
and RAS and BRAF WT)¢

L See Subsequent Therapy +——

— See Subsequent Therapy «——

See footnotes on COL-D (7 of 13)

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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SYSTEMIC THERAPY FOR ADVANCED OR METASTATIC DISEASE -- FOOTNOTES

@For chemotherapy references, see Chemotherapy Regimens and References (COL-D [8 of 13]).

bFor infection risk, monitoring, and prophylaxis recommendations for targeted therapies, see INF-A in the NCCN Guidelines for Prevention and Treatment of Cancer-
Related Infections.

¢ Chest/abdominal/pelvic CT with contrast or chest CT and abdominal/pelvic MRI with contrast to monitor progress of therapy. PET/CT should not be used. See
Principles of Imaging (COL-A).

d An FDA-approved biosimilar is an appropriate substitute for bevacizumab.

€ See Principles of Pathologic Review (COL-B 4 of 8).

f The panel defines the left side of the colon as splenic flexure to rectum. Evidence suggests that patients with tumors originating on the right side of the colon (hepatic
flexure through cecum) are unlikely to respond to cetuximab and panitumumab in first-line therapy for metastatic disease. Data on the response to cetuximab and
panitumumab in patients with primary tumors originating in the transverse colon (hepatic flexure to splenic flexure) are lacking.

9lrinotecan should be used with caution in patients with Gilbert syndrome or elevated serum bilirubin. There is a commercially available test for UGT1A1. Guidelines for
use in clinical practice have not been established.

hFOLFOXIRI should be strongly considered for patients with excellent performance status.

! These therapies are FDA approved for colorectal cancer that has progressed following treatment with a fluoropyrimidine, oxaliplatin, and irinotecan. However, a number
of patients in the clinical trials had not received all three prior systemic therapies. Thirty-seven percent of patients received nivolumab monotherapy and 24% received
ipilimumab/nivolumab combination therapy in first- or second-line, and 28% and 31% of patients had not received all three indicated prior therapies before treatment

~ with nivolumab or ipilimumab/nivolumab, respectively.

)} See NCCN Guidelines for Management of Immunotherapy-Related Toxicities.

k|f disease response, consider discontinuing checkpoint inhibitor after 2 years of treatment.

l'If no previous treatment with a checkpoint inhibitor.

M An FDA-approved biosimilar is an appropriate substitute for trastuzumab.

" If no previous treatment with HERZ2 inhibitor.

© Some activity was seen after a previous HER2-targeted regimen. May not be indicated in patients with underlying lung issues due to lung toxicity (2.6% report of
deaths from interstitial lung disease).

PThe use of single-agent capecitabine after progression on a fluoropyrimidine-containing regimen has been shown to be ineffective; therefore, this is not recommended.

9 Arterially directed catheter therapy, and in particular yttrium-90 microsphere selective internal radiation, is an option in highly selected patients with chemotherapy-
resistant/-refractory disease and with predominant hepatic metastases. See Principles of Surgery (COL-C).

I Larotrectinib or entrectinib are treatment options for patients with metastatic colorectal cancer that is NTRK gene fusion positive.

S If patients had therapy stopped for reasons other than progression (eg, cumulative toxicity, elective treatment break, patient preference), rechallenge is an option at
time of progression.

t Bevacizumab is the preferred anti-angiogenic agent based on toxicity and/or cost.

UThere are no data to suggest activity of FOLFIRI-ziv-aflibercept or FOLFIRI-ramucirumab in a patient who has progressed on FOLFIRI-bevacizumab, or vice versa.
Ziv-aflibercept and ramucirumab have only shown activity when given in conjunction with FOLFIRI in FOLFIRI-naive patients.

Vv Cetuximab or panitumumab are recommended in combination with irinotecan-based therapy or as single-agent therapy for patients who cannot tolerate irinotecan.

WIn the second-line setting for BRAF V600E mutation positive tumors, there is phase 3 evidence for better efficacy with targeted therapies over FOLFIRI.

XRegorafenib or trifluridine + tipiracil with or without bevacizumab are treatment options for patients who have progressed through all available regimens.

YIf not previously given.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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SYSTEMIC THERAPY FOR ADVANCED OR METASTATIC DISEASE - CHEMOTHERAPY REGIMENS

mFOLFOX 6123

Oxaliplatin 85 mg/m? IV day 1%

Leucovorin 400 mg/m? IV day 122

5-FU 400 mg/m? IV bolus on day 1, followed by 1200 mg/m?/day x 2
days (total 2400 mg/m? over 46—48 hours) IV continuous infusion
Repeat every 2 weeks

mFOLFOX 74

Oxaliplatin 85 mg/m? IV day 1%

Leucovorin 400 mg/m? IV day 122

5-FU 1200 mg/m?day x 2 days (total 2400 mg/m? over 46—48 hours)
IV continuous infusion

Repeat every 2 weeks

FOLFOX + bevacizumab?-9:c¢
Bevacizumab 5 mg/kg IV, day 1
Repeat every 2 weeks

FOLFOX + panitumumab® (KRAS/NRAS/BRAF WT only)
Panitumumab 6 mg/kg IV over 60 minutes, day 1
Repeat every 2 weeks

FOLFOX + cetuximab’ (KRAS/NRAS/BRAF WT only)
Cetuximab 400 mg/m2 IV over 2 hours first infusion,

followed by 250 mg/m? IV over 60 minutes weekly

or Cetuximab 500 mg/m? IV over 2 hours, day 1, every 2 weeks

d An FDA-approved biosimilar is an appropriate substitute for bevacizumab.

CAPEOX?®

Oxaliplatin 130 mg/m? IV dazy 1%
Capecitabine 1000°® mg/m? twice daily PO for 14 days
Repeat every 3 weeks

CAPEOX + bevacizumab8d.c¢
Oxaliplatin 130 mg/m? IV dazy 1%
Capecitabine 1000°® mg/m? PO twice daily for 14 days
Bevacizumab 7.5 mg/kg IV day 1

Repeat every 3 weeks

FOLFIRIS10

Irinotecan 180 mg/m? IV over 30-90 minutes, day 1

Leucovorin@ 400 mg/m? IV infusion to match duration of irinotecan
infusion, day 1

5-FU 400 mg/m? IV bolus day 1, followed by 1200 mg/m?/day x 2 days
(total 2400 mg/m? over 46—-48 hours) continuous infusion

Repeat every 2 weeks

FOLFIRI + bevacizumab1-d.c¢
Bevacizumab 5 mg/kg IV, day 1
Repeat every 2 weeks

Z Oxaliplatin may be given either over 2 hours, or may be infused over a shorter time at a rate of 1 mg/m?min. Leucovorin infusion should match infusion time of
oxaliplatin. Cercek A, Park V, Yaeger R, et al. Faster FOLFOX: oxaliplatin can be safely infused at a rate of 1 mg/m?min. J Oncol Pract 2016;12:548-553.

aa | eucovorin 400 mg/m? is the equivalent of levoleucovorin 200 mg/m?.

bb The majority of safety and efficacy data for this regimen have been developed in Europe, where a capecitabine starting dose of 1000 mg/m? twice daily for 14 days,
repeated every 21 days, is standard. Evidence suggests that North American patients may experience greater toxicity with capecitabine (as well as with other
fluoropyrimidines) than European patients, and may require a lower dose of capecitabine.

¢¢ Bevacizumab may be safely given at a rate of 0.5 mg/kg/min (5 mg/kg over 10 minutes and 7.5 mg/kg over 15 minutes).

Continued
Note: All recommendations are category 2A unless otherwise indicated. References
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged. COL-D
8 OF 13
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FOLFIRI + cetuximab (KRAS/NRAS/BRAF WT only)

Cetuximab 400 mg/m? IV over 2 hours first |nqu|on

followed by 250 mg/m? IV over 60 minutes weekly'2

or Cetuximab 500 mg/m? IV over 2 hours, day 1, every 2 weeks13

FOLFIRI + panitumumab'4 (KRAS/NRAS/BRAF WT only)
Panitumumab 6 mg/kg IV over 60 minutes, day 1
Repeat every 2 weeks

FOLFIRI + ziv-aflibercept®
Ziv-aflibercept 4 mg/kg IV over 60 minutes, day 1
Repeat every 2 weeks

FOLFIRI + ramucirumab6
Ramucirumab 8 mg/kg over 60 minutes, day 1
Repeat every 2 weeks

FOLFOXIRI'?
Irinotecan 165 mg/m? IV day 1, oxaliplatin 85 mg/m? IV day 1,%
Leucovorin 40022 mg/m? day 1, fluorouracil 1200 mg/m?/day x 2 days

(total 2400 mg/m? over 48 hours) continuous infusion starting on day 1.

Repeat every 2 weeks

The dose used in European studies was 3200 mg/m?. U.S. patients
have been shown to have poorer tolerance for 5-FU. The dose listed
above is recommended for U.S. patients.

FOLFOXIRI + bevacizumab18,d,cc

Bevacizumab 5 mg/kg IV, day 1
Repeat every 2 weeks

d An FDA-approved biosimilar is an appropriate substitute for bevacizumab.

FOLFOXIRI + cetuximab'® (KRAS/NRAS/BRAF WT only)
Cetuximab 400 mg/m? IV over 2 hours first infusion,
followed by 250 mg/m? IV over 60 minutes weekly

or Cetuximab 500 mg/m? IV over 2 hours, day 1

Repeat every 2 weeks

FOLFOXIRI + panitumumab'? (KRAS/NRAS/BRAF WT only)
Panitumumab 6 mg/kg IV over 60 minutes, day 1
Repeat every 2 weeks

IROX20
Oxaliplatin 85 mg/m? IV,2
followed by irinotecan 200 mg/m? over 30-90 minutes every 3 weeks

IROX + bevacizumabd-¢¢
Bevacizumab 7.5 mg/kg IV on day 1
Repeat every 3 weeks

Bolus or infusional 5-FU/leucovorin

Roswell Park regimen?!

Leucovorin 500 mg/m? IV over 2 hours, days 1, 8, 15, 22, 29, and 36
5-FU 500 mg/m? IV bolus 1 hour after start of leucovorin,

days 1, 8, 15, 22, 29, and 36

Repeat every 8 weeks

Z Oxaliplatin may be given either over 2 hours, or may be infused over a shorter time at a rate of 1 mg/m?/min. Leucovorin infusion should match infusion time of
oxaliplatin. Cercek A, Park V, Yaeger R, et al. Faster FOLFOX: oxaliplatin can be safely infused at a rate of 1 mg/m?min. J Oncol Pract 2016;12:e548-553.

aa | eucovorin 400 mg/m? is the equivalent of levoleucovorin 200 mg/m?2.

¢¢ Bevacizumab may be safely given at a rate of 0.5 mg/kg/min (5 mg/kg over 10 minutes and 7.5 mg/kg over 15 minutes).

Continued
Note: All recommendations are category 2A unless otherwise indicated. References
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged. COL-D
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SYSTEMIC THERAPY FOR ADVANCED OR METASTATIC DISEASE - CHEMOTHERAPY REGIMENS

Simplified biweekly infusional 5-FU/LV (sLV5FU2)°?

Leucovorin@ 400 mg/m? IV over 2 hours on day 1,

followed by 5-FU bolus 400 mg/m? followed by 1200 mg/m?/day x 2
days (total 2400 mg/m? over 46—48 hours) continuous infusion
Repeat every 2 weeks

Weekly
Leucovorin 20 mg/m? IV over 2 hours on day 1, 5-FU 500 mg/m? IV

bolus injection 1 hour after the start of leucovorin. Repeat weekly.22

or
5-FU 2600 mg/m? b¥ 24-hour infusion plus leucovorin 500 mg/m?
Repeat every week?2

Bolus or infusional 5-FU + bevacizumab®-¢¢
Bevacizumab 5 mg/kg IV on Day 1
Repeat every 2 weeks

Capecitabine?23:bb
Capecitabine 850-1250 mg/m? PO twice daily for 14 days
Repeat every 3 weeks

Capecitabine + bevacizumab?24.d.c¢
Bevacizumab 7.5 mg/kg IV, day 1
Repeat every 3 weeks

Irinotecan

Irinotecan 125 mg/m? IV over 30-90 minutes, days 1 and 8
Repeat every 3 weeks2>

or Irinotecan 180 mg/m? IV over 30-90 minutes, day 1
Repeat every 2 weeks

or Irinotecan 300-350 mg/m? IV over 30-90 minutes, day 1
Repeat every 3 weeks

d An FDA-approved biosimilar is an appropriate substitute for bevacizumab.

Irinotecan + cetuximab (KRAS/NRAS/BRAF WT only)

Cetuximab 400 mg/m? first infusion,followed by 250 mg/m? IV
weekly

or Cetuximab 500 mg/m? IV over 2 hours, day 1, every 2 weeks13

Irinotecan + panitumumab 428 (KRASINRASIBRAF WT only)
Panitumumab 6 mg/kg IV over 60 minutes every 2 weeks

Irinotecan + bevacizumab?29:d.c¢
Irinotecan 180 mg/m? IV, day 1
Bevacizumab 5 mg/kg IV, day 1
Repeat every 2 weeks

or

Irinotecan 300-350 mg/m? IV, day 1
Bevacizumab 7.5 mg/kg IV, day 1
Repeat every 3 weeks

Irinotecan + ramucirumab6
Ramucirumab 8 mg/kg IV over 60 minutes every 2 weeks

Irinotecan + ziv-aflibercept
Irinotecan 180 mg/m? IV, day 1
Ziv-aflibercept 4 mg/kg IV, day 1
Repeat every 2 weeks

Cetuximab (KRAS/NRAS/BRAF WT only)

Cetuximab 400 mg/m? first infusion, followed by 250 mg/m? IV
weekly

or Cetuximab 500 mg/m? IV over 2 hours, day 1, every 2 weeks'3

Panitumumab3? (KRAS/NRAS/BRAF WT only)
Panitumumab 6 mg/kg IV over 60 minutes every 2 weeks

bb The majority of safety and efficacy data for this regimen have been developed in Europe, where a capecitabine starting dose of 1000 mg/m? twice daily for 14 days,
repeated every 21 days, is standard. Evidence suggests that North American patients may experience greater toxicity with capecitabine (as well as with other
fluoropyrimidines) than European patients, and may require a lower dose of capecitabine.

¢¢ Bevacizumab may be safely given at a rate of 0.5 mg/kg/min (5 mg/kg over 10 minutes and 7.5 mg/kg over 15 minutes).

Continued
Note: All recommendations are category 2A unless otherwise indicated. References
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged. COL-D
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Regorafenib Trastuzumab9d + pertuzumab38
Regorafenib 160 mg PO daily on days 1-2131 (HER2-amplified and RAS and BRAF WT)
or Trastuzumab 8 mg/kg IV loading dose on day 1 of cycle 1,
First cycle: Regorafenib 80 mg PO daily on days 1-7, followed by followed by 6 mg/kg IV every 21 days
120 mgzPO daily on days 8-14, followed by 160 mg PO daily on days Pertuzumab 840 mg IV loading dose on day 1 of cycle 1,
15-21 followed by 420 mg IV every 21 days
Subsequent cycles: Regorafenib 160 mg PO daily on days 1-21
Repeat every 28 days Trastuzumab99 + lapatinib3°
(HER2-amplified and RAS and BRAF WT)
Trifluridine + tipiracil £ bevacizumab®: 33.34 Trastuzumab 4 mg/kg IV loading dose on day 1 of cycle 1,
Trifluridine + tipiracil 35 mg/m? up to a maximum dose of 80 mg per followed by 2 mg/kg IV weekly
dose (based on the trifluridine component) Lapatinib 1000 mg PO daily
PO twice daily days 1-5 and 8-12
Bevacizumab 5 mg/kg on days 1 and 15 Fam-trastuzumab deruxtecan-nxki4?
Repeat every 28 days Fam-trastuzumab deruxtecan-nxki 6.4 mg/kg IV on Day 1
Repeat every 21 days
Pembrolizumab3® ((MMR/MSI-H only)
Pembrolizumab 2 mg/kg IV every 3 weeks Encorafenib + cetuximab?1-43
or Pembrolizumab 200 mg IV every 3 weeks (BRAF V600E mutation positive)
or Pembrolizumab 400 mg IV every 6 weeks Encorafenib 300 mg PO daily
Cetuximab 400 mg/m? followed by 250 mg/m? weekly
Nivolumab3% (dMMR/MSI-H only)
Nivolumab 3 mg/kg every 2 weeks Encorafenib + panitumumab?1-43
or Nivolumab 240 mg IV every 2 weeks (BRAF V600E mutation positive)
or Nivolumab 480 mg IV every 4 weeks Encorafenib 300 mg PO daily
Panitumumab 6 mg/kg IV every 14 days
Nivolumab + ipilimumab3? (dMMR/MSI-H only)
Nivolumab 3 mg/kg (30-minute IV infusion) and ipilimumab 1 mg/kg Larotrectinib%
(30-minute IV infusion) once every 3 weeks for four doses, followed (NTRK gene fusion positive)
by Nivolumab 3 mg/kg IV or nivolumab 240 mg IV every 2 weeks or 100 mg PO twice daily
Nivolumab 480 mg IV every 4 weeks
Entrectinib4>
(NTRK gene fusion positive)
600 mg PO once daily
References

d An FDA-approved biosimilar is an appropriate substitute for bevacizumab.

dd An FDA-approved biosimilar is an appropriate substitute for trastuzumab.

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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PRINCIPLES OF RADIATION AND CHEMORADIATION THERAPY

General Principles
* Neoadjuvant radiation therapy with concurrent fluoropyrimidine-based chemotherapy may be considered for initially unresectable or
medically inoperable non-metastatic T4 colon cancer to aid resectability.
» Infusional 5-FU + RT'
5-FU 225 mg/m? IV over 24 hours 5 or 7 days/week during RT
» Capecitabine + RT3
Capecitabine 825 mg/m? PO twice daily 5 days/week during RT
» Bolus 5-FU/leucovorin + RT'-2
5-FU 400 mg/m? IV bolus + leucovorin 20 mg/m? IV bolus for 4 days during week 1 and 5 of RT
* In patients with a limited number of liver or lung metastases, ablative radiotherapy to the metastatic site can be considered in highly
selected cases or in the setting of a clinical trial. Radiotherapy should not be used in the place of surgical resection. Radiotherapy should be
delivered in a highly conformal manner. The techniques can include 3-D conformal radiation therapy, intensity-modulated radiation therapy
(IMRT), or stereotactic body radiation therapy (SBRT).

Treatment Information
* If radiation therapy is to be used, conformal external beam radiation should be routinely used and IMRT should be reserved only for unique
clinical situations such as reirradiation of previously treated patients with recurrent disease and unique anatomical situations where
IMRT facilitates the delivery of recommended target volume doses while respecting accepted normal tissue dose-volume constraints (eg,
coverage of external iliac or inguinal lymph nodes or avoidance of small bowel).
* Consider SBRT for patients with oligometastatic disease.
* Image-guided radiation therapy (IGRT) with kilovoltage (kV) imaging or cone-beam CT imaging should be routinely used during the course of
treatment with IMRT and SBRT.
* Arterially directed catheter therapy, and in particular yttrium-90 microsphere-selective internal radiation, is an option in highly selected
patients with chemotherapy-resistant/-refractory disease and with predominant hepatic metastases.
* Intraoperative radiation therapy (IORT), if available, may be considered for patients with T4 or recurrent cancers as an additional boost.
* Target Volumes
» Radiation therapy fields should include the tumor bed, which should be defined by preoperative radiologic imaging and/or surgical clips.
» Radiation doses should be: 45-50 Gy in 25-28 fractions.
¢ Consider boost for close or positive margins after evaluating the cumulative dose to adjacent organs at risk.
¢ Small bowel dose should be limited to 45 Gy.
¢ Large bowel, stomach, and liver are critical structures that should be evaluated on the dose-volume histogram (DVH).
¢ Fluoropyrimidine-based chemotherapy should be delivered concurrently with radiation.
» If IORT is not available, additional 10—-20 Gy external beam radiation therapy and/or brachytherapy could be considered to a limited volume.
» Consider radiation treatment for T4 with penetration to a fixed structure after surgery.

@ Bolus 5-FU/leucovorin/RT is an option for patients not able to tolerate capecitabine or infusional 5-FU.

Continued
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Supportive Care

* Female patients should be considered for vaginal dilators and instructed on the symptoms of vaginal stenosis, if applicable.

* Male patients should be counseled on sexual dysfunction and infertility risks and given information regarding sperm banking, if applicable.

* Female patients should be counseled on infertility risks and given information regarding oocyte, egg, or ovarian tissue banking prior to
treatment, if applicable.

TMartenson JA Jr, Willett CG, Sargent DJ, et al. Phase Il study of adjuvant chemotherapy and radiation therapy compared with chemotherapy alone in the surgical
adjuvant treatment of colon cancer: results of intergroup protocol 0130. J Clin Oncol 2004;15:3277-3283.

2 O’Connell MJ, Colangelo LH, Beart RW, et al. Capecitabine and oxaliplatin in the preoperative multimodality treatment of rectal cancer: surgical end points from
National Surgical Adjuvant Breast and Bowel Project trial R-04. J Clin Oncol 2014;32:1927-1934.

3 Hofheinz R, Wenz FK, Post S, et al. Chemoradiotherapy with capecitabine versus fluorouracil for locally advanced rectal cancer: A randomized, multicentre, non-
inferiority, phase 3 trial. Lancet Oncol 2012;13:579-588.

Note: All recommendations are category 2A unless otherwise indicated.
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PRINCIPLES OF RISK ASSESSMENT FOR STAGE Il DISEASE12.3

* Patient/physician discussion regarding the potential risks of therapy compared to potential benefits, including prognosis. This should
include discussion of evidence supporting treatment, assumptions of benefit from indirect evidence, morbidity associated with treatment,
high-risk characteristics, and patient preferences.

* When determining if adjuvant therapy should be administered, the following should be taken into consideration:

» Number of lymph nodes analyzed after surgery (<12)
» Poor prognostic features (eg, poorly differentiated histology [exclusive of those that are MSI-H]; lymphatic/vascular invasion; bowel
obstruction; PNI; localized perforation; close, indeterminate, or positive margins)
» Assessment of other comorbidities and anticipated life expectancy.
* The benefit of adjuvant chemotherapy does not improve survival by more than 5%.
* MSI or MMR testing (see COL-B 4 of 8)

TBenson Ill AB, Schrag D, Somerfield MR, et al. American Society of Clinical Oncology recommendations on adjuvant chemotherapy for stage Il colon cancer. J Clin
Oncol 2004;16:3408-3419.

2Figueredo A, Charette ML, Maroun J, et al. Adjuvant therapy for stage Il colon cancer: a systematic review from the cancer care ontario program in evidence-based
care’s gastrointestinal cancer disease site group. J Clin Oncol 2004;16:3395-3407.

3Gill S, Loprinzi CL, Sargent DJ, et al. Pooled analysis of fluorouracil-based adjuvant therapy for stage Il and Ill colon cancer: who benefits and by how much? J Clin
Oncol 2004;22:1797-1806.
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PRINCIPLES OF ADJUVANT THERAPY

« CAPEOX or FOLFOX is superior to 5-FU/leucovorin for patients with stage Ill colon cancer.1-2

» Capecitabine appears to be equivalent to bolus 5-FU/leucovorin in patients with stage lll colon cancer.?

« A survival benefit has not been demonstrated for the addition of oxaliplatin to 5-FU/leucovorin in stage Il colon cancer.* FOLFOX is
reasonable for stage Il patients with multiple high-risk factors and is not indicated for good- or average-risk patients with stage Il colon
cancer.

* A benefit for the addition of oxaliplatin to 5-FU/leucovorin in patients aged 70 years and older has not been proven.4

* While non-inferiority of 3 months vs. 6 months of CAPEOX has not been proven, 3 months of CAPEOX numerically appeared similar to 6
months of CAPEOX for 5-year overall survival (82.1% vs. 81.2%; HR, 0.96), with considerably less toxicity.® These results support the use of
3 months of adjuvant CAPEOX over 6 months of adjuvant CAPEOX in the vast majority of patients with stage Ill colon cancer. In patients with
colon cancer, staged as T1-3, N1 (low-risk stage lll), 3 months of CAPEOX is non-inferior to 6 months of CAPEOX for disease-free survival;
non-inferiority of 3 vs. 6 months of FOLFOX has not been proven. In patients with colon cancer staged as T4, N1-2 or T any, N2 (high-risk
stage Ill), 3 months of FOLFOX is inferior to 6 months of FOLFOX for disease-free survival, whereas non-inferiority of 3 vs. 6 months of
CAPEOX has not been proven. Grade 3+ neurotoxicity rates are lower for patients who receive 3 months vs. 6 months of treatment (3% vs.
16% for FOLFOX; 3% vs. 9% for CAPEOX) (Grothey A, et al. N Engl J Med 2018;378:1177-1188).6

* A pooled analysis of high-risk stage Il patients in the IDEA collaboration did not show non-inferiority of 3 months compared to 6 months of
adjuvant treatment. Similar to stage lll, the duration of therapy was associated with a small (and not statistically significant) difference in
DFS between 3 and 6 months of CAPEOX. There were significantly less grade 3-5 toxicities with 3 months versus 6 months.”

See Principles of Adjuvant Therapy - Chemotherapy
Regimens and References on COL-G (2 of 2)
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PRINCIPLES OF ADJUVANT THERAPY - CHEMOTHERAPY REGIMENS AND REFERENCES
mFOLFOX 6 CAPEOX®
Oxaliplatin 85 mg/m? IV, day 12 Oxaliplatin 130 mg/m? IV@ day 1
Leucovorin 400 mg/m? IV, day 1° Capecitabine 1000¢ mg/m? PO twice daily for 14 days every 3 weeks x
5-FU 400 mg/m? IV bolus on day 1, followed by 1200 mg/m?day x 2 24 weeks.
days (total 2400 mg/m? over 46—48 hours) continuous infusion.
Repeat every 2 weeks.1:2:3 5-FU/leucovorin
* Leucovorin 500 mg/m? given as a 2-hour infusion and repeated
Capecitabine* weekly x 6. 5-FU 500 mg/m? given bolus 1 hour after the start of
Capecitabine 1000-1250° mg/m? PO twice daily for 14 days every 3 leucovorin and repeated 6 x weekly. Every 8 weeks for 4 cycles.®
weeks x 24 weeks. « Simplified biweekly infusional 5-FU/LV (sLV5FU2)’

Leucovorin 400° mg/m? IV day 1, followed by 5-FU bolus 400 mg/m?,
followed by 1200 mg/m?/day x 2 days (total 2400 mg/m? over 46-48
hours) continuous infusion. Repeat every 2 weeks.

Footnotes

2Qxaliplatin may be given either over 2 hours, or may be infused over a shorter time at a rate of 1 mg/m?/min. Leucovorin infusion should match infusion time of
oxaliplatin. Cercek A, Park V, Yaeger R, et al. Faster FOLFOX: oxaliplatin can be safely infused at a rate of 1 mg/m?min. J Oncol Pract 2016;12:548-553.

b Leucovorin 400 mg/m? is the equivalent of levoleucovorin 200 mg/m2.

¢ The majority of safety and efficacy data for this regimen have been developed in Europe, where a capecitabine starting dose of 1000 mg/m? twice daily for 14 days,
repeated every 21 days, is standard. Evidence suggests that North American patients may experience greater toxicity with capecitabine (as well as with other
fluoropyrimidines) than European patients, and may require a lower dose of capecitabine.

References

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

2Cheeseman SL, Joel SP, Chester JD, et al. A 'modified de Gramont' regimen of fluorouracil, alone and with oxaliplatin, for advanced colorectal cancer. Br J Cancer
2002;87:393-399.

3Maindrault-Goebel F, deGramont A, Louvet C, et al. Evaluation of oxaliplatin dose intensity in bimonthly leucovorin and 48-hour 5-fluorouracil continuous infusion
regimens (FOLFOX) in pretreated metastatic colorectal cancer. Ann Oncol 2000;11:1477-1483.

4Twelves C, Wong A, Nowacki MP, et al. Capecitabine as adjuvant treatment for stage Ill colon cancer. N Engl J Med 2005;352:2696-2704.

5Schmoll HJ, Cartwright T, Tabernero J, et al. Phase Ill trial of capecitabine plus oxaliplatin as adjuvant therapy for stage lll colon cancer: a planned safety analysis
in 1,864 patients. J Clin Oncol 2007;25:102-109. Haller DG, Tabernero J, Maroun J, et al. Capecitabine plus oxaliplatin compared with fluorouracil and folinic acid as
adjuvant therapy for stage Ill colon cancer. J Clin Oncol 2011;29:1465-1471.

8Haller DG, Catalano PJ, Macdonald JS Mayer RJ. Phase Il study of fluorouracil, leucovorin and levamisole in high risk stage Il and lll colon cancer: final report of
Intergroup 0089. J Clin Oncol 2005:23:8671-8678.

7 Andre T, Louvet C, Maindrault-Goebel F, et al. CPT-11 (irinotecan) addition to bimonthly, high-dose leucovorin and bolus and continous-infusion 5-fluorouracil
(FOLFIRI) for pretreated metastatic colorectal cancer. Eur J Cancer 1999;35(9):1343-1347.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.

Version 2.2021, 01/21/21 © 2021 National Comprehensive Cancer Network® (NCCN®), All rights reserved. NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN.


https://www.nccn.org/professionals/physician_gls/default.aspx

Printed by Hirotoshi lihara on 2/12/2021 1:09:20 AM. For personal use only. Not approved for distribution. Copyright © 2021 National Comprehensive Cancer Network, Inc., All Rights Reserved.

National

WOl Cancer

N . Colon Cancer
etwork

comprehensive NCCN Guidelines Version 2.2021

NCCN Guidelines Index
Table of Contents
Discussion

PRINCIPLES OF SURVIVORSHIP - Colorectal Long-term Follow-up Care

Colorectal Cancer Surveillance

* See COL-8

* Long-term surveillance should be carefully managed with routine
good medical care and monitoring, including cancer screening,
routine health care, and preventive care.

* Routine CEA monitoring and routine CT scanning are not
recommended beyond 5 years.

Survivorship Care Planning

The oncologist and primary care provider should have defined roles
in the surveillance period, with roles communicated to patlent

* Develop survivorship care plan that includes:

» Overall summary of treatment, including all surgeries, radiation
treatments, and chemotherapy received.

» Description of possible expected time to resolution of acute
toxicities, long-term effects of treatment, and possible late
sequelae of treatment.

» Surveillance recommendations.

» Delineate appropriate timing of transfer of care with specific
responsibilities identified for primary care physician and
oncologist.

» Health behavior recommendations.

Management of Late/Long-Term Sequelae of Disease or Treatment?-
* For issues related to distress, pain, neuropathy, fatigue, or sexual
dysfunction, see NCCN Guidelines for Survivorship.
* For chronic diarrhea or incontinence
» Consider anti-diarrheal agents, bulk-forming agents, diet
manipulation, pelvic floor rehabilitation, and protective
undergarments.

* Management of an ostomy

» Consider participation in an ostomy support group or coordination
of care with a health care provider specializing in ostomy care (ie,
ostomy nurse)

» Screen for distress around body changes (See NCCN Guidelines
for Distress Management) and precautions around involvement
with physical activity (see page SPA-C in the NCCN Guidelines for
Survivorship).

* For oxaliplatin-induced neuropathy

» Consider duloxetine for painful neuropathy only, not effective for
numbness, tingling, or cold senS|t|V|ty

» Consider non-pharmacologic therapies such as heat or
acupuncture.

» Pregabalin or gabapentin are not recommended.

Counseling Regarding Healthy Lifestyle and Wellness®

See NCCN Guidelines for Survivorship

* Undergo all age- and gender-appropriate cancer and preventive
health screenings as per national guidelines.

* Maintain a healthy body weight throughout life.

* Adopt a physically active lifestyle (at least 30 minutes of
moderate-intensity activity on most days of the week). Activity
recommendations may require modification based on treatment
sequelae (ie, ostomy, neuropathy).

* Consume a healthy diet with emphasis on plant sources. Diet
recommendations may be modified based on severity of bowel
dysfunction.

* Consider daily aspirin 325 mg for secondary prevention.

* Eliminate or limit alcohol consumption, no more than 1 drink/day for
women, and 2 drinks/day for men.

* Receive smoking cessation counseling as appropriate.

Additional health monitoring and immunizations should be performed
as indicated under the care of a primary care physician. Survivors are
encouraged to maintain a therapeutic relationship with a primary care
physician throughout their lifetime.

Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
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American Joint Committee on Cancer (AJCC) TNM Staging Classification for Colon Cancer 8th ed., 2017
Table 1. Definitions for T, N, M

T
X
TO

Tis

T

T2
T3

T4

T4a

T4b

Primary Tumor
Primary tumor cannot be assessed
No evidence of primary tumor

Carcinoma in situ: intramucosal carcinoma (involvement of lamina
propria with no extension through muscularis mucosae)

Tumor invades the submucosa (through the muscularis mucosa
but not into the muscularis propria)

Tumor invades the muscularis propria

Tumor invades through the muscularis propria into pericolorectal
tissues

Tumor invades* the visceral peritoneum or invades or adheres** to
adjacent organ or structure

Tumor invades* through the visceral peritoneum (including gross
perforation of the bowel through tumor and continuous invasion of
tumor through areas of inflammation to the surface of the visceral
peritoneum)

Tumor directly invades* or adheres** to adjacent organs or
structures

N

NX
NO
N1

N1a
N1b
N1c

N2
N2a
N2b

Mo

M1

M1a

M1b

M1c

Regional Lymph Nodes
Regional lymph nodes cannot be assessed
No regional lymph node metastasis

One to three regional lymph nodes are positive (tumor in lymph
nodes measuring =0.2 mm), or any number of tumor deposits are
present and all identifiable lymph nodes are negative

One regional lymph node is positive
Two or three regional lymph nodes are positive

No regional lymph nodes are positive, but there are tumor
deposits in the subserosa, mesentery, or nonperitonealized
pericolic, or perirectal/mesorectal tissues

Four or more regional lymph nodes are positive
Four to six regional lymph nodes are positive
Seven or more regional lymph nodes are positive

Distant Metastasis

No distant metastasis by imaging, etc.; no evidence of tumor
in distant sites or organs. (This category is not assigned by
pathologists)

Metastasis to one or more distant sites or organs or peritoneal
metastasis is identified

Metastasis to one site or organ is identified without peritoneal
metastasis

Metastasis to two or more sites or organs is identified without
peritoneal metastasis

Metastasis to the peritoneal surface is identified alone or with
other site or organ metastases

" Direct invasion in T4 includes invasion of other organs or other segments of the colorectum as a result of direct extension through the serosa, as confirmed on
microscopic examination (for example, invasion of the sigmoid colon by a carcinoma of the cecum) or, for cancers in a retroperitoneal or subperitoneal location, direct
invasion of other organs or structures by virtue of extension beyond the muscularis propria (i.e., respectively, a tumor on the posterior wall of the descending colon
invading the left kidney or lateral abdominal wall; or a mid or distal rectal cancer with invasion of prostate, seminal vesicles, cervix, or vagina).

" Tumor that is adherent to other organs or structures, grossly, is classified cT4b. However, if no tumor is present in the adhesion, microscopically, the classification
should be pT1-4a depending on the anatomical depth of wall invasion. The V and L classification should be used to identify the presence or absence of vascular or

lymphatic invasion whereas the PN prognostic factor should be used for perineural invasion.

Used with permission of the American College of Surgeons, Chicago, lllinois. The original source for this information is the AJCC Cancer Staging Manual, Eighth Edition
(2017) published by Springer International Publishing.
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American Joint Committee on Cancer (AJCC)
TNM Staging System for Colon Cancer 8th ed., 2017

Table 2. Prognostic Groups

T N M
Stage 0 Tis NO MO
Stage | T1, T2 NO MO
Stage IIA T3 NO MO

Stage IIB T4a NO MO
Stage IIC T4b NO MO
Stage lllA T1-T2 N1/N1c MO
T1 N2a MO

Stage lliIB T3-T4a N1/N1c MO
T2-T3 N2a MO

T1-T2 N2b MO

Stage llIC T4a N2a MO
T3-T4a  N2b MO

T4b N1-N2 MO

StageIVA  AnyT AnyN Mi1a
StagelVB AnyT AnyN M1b
StageIVC AnyT AnyN M1c

Used with permission of the American College of Surgeons, Chicago, lllinois. The original source for this information is the AJCC Cancer Staging Manual, Eighth Edition
(2017) published by Springer International Publishing. ST2
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NCCN Categories of Evidence and Consensus
Category 1 Based upon high-level evidence, there is uniform NCCN consensus that the intervention is appropriate.
Category 2A Based upon lower-level evidence, there is uniform NCCN consensus that the intervention is appropriate.
Category 2B Based upon lower-level evidence, there is NCCN consensus that the intervention is appropriate.
Category 3 Based upon any level of evidence, there is major NCCN disagreement that the intervention is appropriate.
All recommendations are category 2A unless otherwise indicated.

NCCN Categories of Preference
Interventions that are based on superior efficacy, safety, and evidence; and, when appropriate,

Preferred intervention

affordability.
Other recommended  Other interventions that may be somewhat less efficacious, more toxic, or based on less mature data;
intervention or significantly less affordable for similar outcomes.
Useful in certain Other interventions that may be used for selected patient populations (defined with recommendation).

circumstances
All recommendations are considered appropriate.

CAT-1
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Overview

Colorectal cancer (CRC) is the fourth most frequently diagnosed cancer
and the second leading cause of cancer death in the United States. In
2020, an estimated 104,610 new cases of colon cancer and 43,340 cases
of rectal cancer will occur. During the same year, an estimated 53,200
people will die of colon and rectal cancer combined.! Despite these high
numbers, the incidence of colon and rectal cancers per 100,000 people
decreased from 60.5 in 1976 to 46.4 in 2005 and, more recently, 38.7 in
2016.22 In addition, mortality from CRC has been decreasing for decades
(since 1947 in women and since 1980 in men) and is currently down by
more than 50% from peak mortality rates.»® These improvements in
incidence of and mortality from CRC are thought to be a result of cancer
prevention and earlier diagnosis through screening and better treatment
modalities. Recent data show continued rapid declines in incidence among
those aged 65 years or older, with a decrease of 3.3% annually between
2011 and 2016.3

Conversely, incidence has increased among those younger than 65 years,
with a 1% annual increase in those aged 50 to 64 years and 2% annual
increase in those younger than 50 years. CRC death rates also showed
age-dependent trends, declining by 3% annually for those 65 years and
older, compared to a 0.6% annual decline for individuals aged 50 to 64
years and a 1.3% annual increase for individuals younger than 50 years.3
A retrospective cohort study of the SEER CRC registry also found that the
incidence of CRC in patients younger than 50 years has been increasing.*
The authors estimate that the incidence rates for colon and rectal cancers
will increase by 90.0% and 124.2%, respectively, for patients 20 to 34
years of age by 2030. The cause of this trend is currently unknown. One
review suggests that CRC that occurs in young adult patients may be
clinicopathologically and genetically different from CRC in older adults,
although this has not been confirmed broadly. If cancer in this population

is different, there would be a need to develop specific treatment strategies
for this population.®

This Discussion summarizes the NCCN Clinical Practice Guidelines in
Oncology (NCCN Guidelines®) for Colon Cancer. These guidelines begin
with the clinical presentation of the patient to the primary care physician or
gastroenterologist and address diagnosis, pathologic staging, surgical
management, perioperative treatment, patient surveillance, management
of recurrent and metastatic disease, and survivorship. When reviewing
these guidelines, clinicians should be aware of several things. First, these
guidelines adhere to the TNM staging system (Table 1 in the algorithm).®
Furthermore, all recommendations are classified as category 2A except
where noted in the text or algorithm. Although the guidelines are believed
to represent the optimal treatment strategy, the panel believes that, when
appropriate, patients should preferentially be included in a clinical trial over
standard or accepted therapy.

Literature Search Criteria and Guidelines Update
Methodology

Prior to the update of this version of the NCCN Guidelines for Colon
Cancer, an electronic search of the PubMed database was performed to
obtain key literature in the field of CRC, using the following search terms:
(colon cancer) OR (colorectal cancer) OR (rectal cancer). The PubMed
database was chosen because it remains the most widely used resource
for medical literature and indexes peer-reviewed biomedical literature.’

The search results were narrowed by selecting studies in humans
published in English. Results were confined to the following article types:
Clinical Trial, Phase IlI; Clinical Trial, Phase IV; Practice Guideline;
Randomized Controlled Trial; Meta-Analysis; Systematic Reviews; and
Validation Studies.

MS-2
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The data from key PubMed articles and articles from additional sources
deemed as relevant to these Guidelines and discussed by the panel have
been included in this version of the Discussion section (eg, e-publications
ahead of print, meeting abstracts). Recommendations for which high-level
evidence is lacking are based on the panel’'s review of lower-level
evidence and expert opinion.

The complete details of the Development and Update of the NCCN
Guidelines are available at wvw.NCCN.orqg.

Risk Assessment

Approximately 20% of cases of colon cancer are associated with familial
clustering, and first-degree relatives of patients with colorectal adenomas
or invasive CRC are at increased risk for CRC.%1? Genetic susceptibility to
CRC includes well-defined inherited syndromes, such as Lynch syndrome
(also known as hereditary nonpolyposis CRC [HNPCC]) and familial
adenomatous polyposis (FAP).*** Therefore, it is recommended that all
patients with colon cancer be queried regarding their family history and
considered for risk assessment, as detailed in the NCCN Guidelines for
Colorectal Cancer Screening. Results from a randomized controlled trial
(RCT) suggest that most individuals without a personal history of CRC and
with one first-degree relative with CRC diagnosed before age 50 years or
two first-degree relatives with CRC diagnosed at any age can safely be
screened with colonoscopy every 6 years.'®

CRC is a heterogeneous disease. An international consortium recently
reported a molecular classification, defining four different subtypes: CMS1
(MSI Immune), hypermutated, microsatellite unstable (see Lynch
Syndrome and Microsatellite Instability, below), with strong immune
activation; CMS2 (Canonical), epithelial, chromosomally unstable, with
marked WNT and MYC signalling activation; CMS3 (Metabolic), epithelial,
with evident metabolic dysregulation; and CMS4 (Mesenchymal),

prominent transforming growth factor 3 activation, stromal invasion, and
angiogenesis.!” However, this classification is not yet recommended in
clinical practice.

Lynch Syndrome

Lynch syndrome is the most common form of genetically determined colon
cancer predisposition, accounting for 2% to 4% of all CRC cases.*31418.19
This hereditary syndrome results from germline mutations in DNA
mismatch repair (MMR) genes (MLH1, MSH2, MSH6, and PMS2).
Although identifying a germline mutation in an MMR gene through
sequencing is definitive for Lynch syndrome, patients usually undergo
selection by considering family history and performing an initial test on
tumor tissue before sequencing. One of two different initial tests can be
performed on CRC specimens to identify individuals who might have
Lynch syndrome: 1) immunohistochemical (IHC) analysis for MMR protein
expression, which is often diminished because of mutation; or 2) analysis
for microsatellite instability (MSI), which results from MMR deficiency and
is detected as changes in the length of repetitive DNA elements in tumor
tissue caused by the insertion or deletion of repeated units.?° Testing the
BRAF gene for mutation is indicated when IHC shows that MLH1
expression is absent in the tumor. The presence of a BRAF mutation
indicates that MLH1 expression is down-regulated through somatic
methylation of the promoter region of the gene and not through a germline
mutation.?® Testing for MLH1 promoter methylation may also be used to
determine this.

Many NCCN Member Institutions and other comprehensive cancer centers
now perform IHC and sometimes MSI testing on all newly diagnosed
colorectal and endometrial cancers regardless of family history to
determine which patients should have genetic testing for Lynch
syndrome.?">* The cost effectiveness of this approach, referred to as
universal or reflex testing, has been confirmed for CRC, and this approach
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has been endorsed by the Evaluation of Genomic Applications in Practice
and Prevention (EGAPP) working group at the Centers for Disease
Control and Prevention (CDC)?*?" and by the American Society for Clinical
Pathology (ASCP), College of American Pathologists (CAP), Association
for Molecular Pathology (AMP), and ASCO in a guideline on molecular
biomarkers for CRC.?® The U.S. Multi-Society Task Force on Colorectal
Cancer also recommends universal genetic testing of tumors of all patients
with newly diagnosed CRC, as does the American Gastroenterological
Association.?** The Cleveland Clinic recently reported on its experiences
implementing such a screening approach.*

The NCCN Colon/Rectal Cancer Panel endorses universal MMR or MSI
testing of all patients with a personal history of colon or rectal cancer to
identify individuals with Lynch syndrome. This testing is also relevant for
adjuvant therapy planning for stage Il disease and treatment selection in
stage IV disease (see Microsatellite Instability and Pembrolizumab,
Nivolumab, and Ipilimumab for dAMMR/MSI-H Disease in the First-Line and
Non-First-Line Settings, below). An infrastructure needs to be in place to
handle the screening results in either case. A more detailed discussion is
available in the NCCN Guidelines for Colorectal Cancer Screening.

The Role of Vitamin D in CRC

Prospective studies have suggested that vitamin D deficiency may
contribute to CRC incidence and/or that vitamin D supplementation may
decrease CRC risk.32% Furthermore, several prospective studies have
shown that low vitamin D levels are associated with increased mortality of
patients with CRC.3%%? In fact, a systematic review and meta-analysis of
five studies totaling 2330 patients with CRC compared the outcomes of
patients in the highest and lowest categories of vitamin D levels and found
better overall survival (OS) (hazard ratio [HR], 0.71; 95% CI, 0.55-0.91)
and disease-specific mortality (HR, 0.65; 95% ClI, 0.49-0.86) in those with

higher vitamin D levels.** Another meta-analysis determined that the
relationship between vitamin D levels and mortality is linear.**

Results of a recent randomized, double-blind, placebo-controlled trial,
however, showed that supplementation with vitamin D and/or calcium had
no effect on the recurrence of colorectal adenomas within 3 to 5 years
after removal of adenomas in 2259 participants.*® A later analysis of the
same study reported that the effect of vitamin D supplementation on
recurrence of advanced adenomas varied significantly based on the
genotype of the vitamin D receptor, indicating that only individuals with
specific vitamin D receptor alleles may benefit from vitamin D
supplementation for prevention of advanced adenomas.*®

Furthermore, no study has yet definitively shown that vitamin D
supplementation improves outcomes in patients with CRC. Several studies
have reported that supplementation did not improve survival.*”-*° In
addition, while the randomized, double-blind, phase 1l SUNSHINE trial
reported a longer progression-free survival (PFS) for previously untreated
metastatic CRC (mMCRC) patients randomized to standard treatment plus
high-dose vitamin D supplementation compared to those randomized to
standard treatment plus low-dose vitamin D supplementation (13.0 months
vs. 11.0 months), this difference was not significant (HR, 0.64; 95% CI, 0—
0.90; P =.02).*° There was also no significant difference between high-
and standard-dose vitamin D supplementation for overall response rate
(ORR) or OS. In a 2010 report, the Institute of Medicine (now known as
the National Academy of Medicine) concluded that data supporting a role
for vitamin D were only conclusive in bone health, and not in cancer and
other diseases.>* Citing this report and the lack of level 1 evidence, the
panel does not currently recommend routine screening for vitamin D
deficiency or supplementation of vitamin D in patients with CRC.
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Other Risk Factors for CRC

It is well-recognized that individuals with inflammatory bowel disease (ie,
ulcerative colitis, Crohn’s disease) are at an increased risk for CRC.5%>
Other possible risk factors for the development of CRC include smoking,
the consumption of red and processed meats, alcohol consumption,
diabetes mellitus, low levels of physical activity, metabolic syndrome, and
obesity/high body mass index (BMI).>3570 |n fact, in the EPIC cohort of
almost 350,000 individuals, those who adhered to five healthy lifestyle
factors (healthy weight, physical activity, non-smoking, limited alcohol
consumption, and healthy diet) had an HR for the development of CRC of
0.63 (95% CI, 0.54—-0.74) compared with those who adhered to 1 or fewer
of the factors.” Other large studies support the conclusion that adherence
to healthy lifestyle factors can reduce the risk of CRC."2"3

Some data suggest that consumption of dairy may lower risk for the
development of CRC.®7"> However, a recent systematic review and
meta-analysis of 15 cohort studies (>900,000 subjects; >5200 cases of
CRC) only found an association between risk for colon cancer in men and
the consumption of nonfermented milk.”® No association was seen for
rectal cancer in men or for colon or rectal cancer in women, and no
association was seen for either cancer in either gender with consumption
of solid cheese or fermented milk. Large cohort studies and meta-analyses
suggest that other dietary factors may also lower the risk for CRC,
including the consumption of fish and legumes.””” Furthermore, the use
of aspirin or nonsteroidal anti-inflammatory drugs (NSAIDs) may also
decrease the risk for CRC.89% In fact, the USPSTF recommends that
adults aged 50 to 59 years with a 10-year cardiovascular disease risk
greater than or equal to 10% and a life expectancy of 10 years or more
and without an increased bleeding risk take low-dose aspirin daily for at
least 10 years for the primary prevention of both cardiovascular disease
and CRC.%¢

In addition, some data suggest that smoking, metabolic syndrome,
obesity, and red/processed meat consumption are associated with a poor
prognosis.®>” 8"t Conversely, post-diagnosis fish consumption may be
associated with a better prognosis.®® A family history of CRC increases
risk while improving prognosis.®® Data on the effect of dairy consumption
on prognosis after diagnosis of CRC are conflicting.%*9®

The relationship between diabetes and CRC is complex. Whereas
diabetes and insulin use may increase the risk of developing CRC,
treatment with metformin appears to decrease risk, at least in women.-10
Results of a small randomized study suggest that 1 year of low-dose
metformin in non-diabetic patients with previously resected colorectal
adenomas or polyps may reduce the likelihood of subsequent adenomas
or polyps.'® In addition, although patients with CRC and diabetes appear
to have a worse prognosis than those without diabetes,°"1% patients with
CRC and diabetes treated with metformin seem to have a survival benefit
over those not treated with metformin.10419°11% The data regarding the
effects of metformin on CRC incidence and mortality, however, are not
completely consistent, with some studies seeing no effect.*'112

Staging
Staging in colon cancer is based on the TNM (tumor, node, metastases)
system. The TNM categories reflect very similar survival outcomes for

rectal and colon cancer; these diseases therefore share the same staging
system.®

In the 8™ edition of the AJCC Staging Manual, T1 tumors involve the
submucosa; T2 tumors penetrate through the submucosa into the
muscularis propria; T3 tumors penetrate through the muscularis propria,;
T4a tumors directly penetrate to the surface of the visceral peritoneum;
and T4b tumors directly invade or are adherent to other organs or
structures.® The T component of colon cancer staging is very important in
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prognostication, because analyses have shown that patients with T4,NO
tumors have a lower survival than those with T1-2,N1-2 tumors.t3-115
Furthermore, in an analysis of 109,953 patients with invasive colon cancer
included in the SEER colon cancer database from 1992 to 2004, the
relative 5-year survival rate (ie, 5-year survival corrected by age-related
morbidity) was considerably higher (79.6%) for node-negative patients
with T4a compared with node-negative patients with T4b tumors
(58.4%).11¢

Regional lymph node classification includes N1a (1 positive lymph node);
N1b (2-3 positive lymph nodes), N2a (4—6 positive nodes); and N2b (7 or
more positive nodes). In addition, tumor deposit(s) in the subserosa,
mesentery, or non-peritonealized pericolic or perirectal tissues without
regional nodal metastasis (ie, satellite tumor nodules) have been classified
as Nlc. Within each T stage, survival is inversely correlated with N stage
(NO, N1a, N1b, N2a, and N2b).®

Metastatic disease is classified as M1a when metastases that are limited
to only one site/solid organ (including to lymph nodes outside the primary
tumor regional drainage area) are positive. M1b is used for metastases to
multiple distant sites or solid organs, exclusive of peritoneal
carcinomatosis. The 8" edition of the AJCC Cancer Staging Manual
includes the M1c category for peritoneal carcinomatosis with or without
blood-borne metastasis to visceral organs.® Patients with peritoneal
metastases have a shorter PFS and OS than those without peritoneal
involvement.’

Pathology

CRCs are usually staged after surgical exploration of the abdomen and
pathologic examination of the surgical specimen. Some of the criteria that
should be included in the report of the pathologic evaluation include the
following: grade of the cancer; depth of penetration and extension to

adjacent structures (T); number of regional lymph nodes evaluated;
number of positive regional lymph nodes (N); an assessment of the
presence of distant metastases to other organs, to the peritoneum or an
abdominal structure, or in non-regional lymph nodes (M); the status of
proximal, distal, radial, and mesenteric margins; lymphovascular invasion;
perineural invasion (PNI); and tumor deposits.®1#12¢ The prefixes “p” and
“yp” used in TNM staging denote “pathologic staging” and “pathologic
staging after neoadjuvant therapy and surgery,” respectively.®

Margins

In colon cancer, the radial margin (or circumferential resection margin,
CRM) represents the adventitial soft tissue closest to the deepest
penetration of the tumor. It is created surgically by blunt or sharp
dissection of the retroperitoneal aspect, and it corresponds to any aspect
of the colon that is not covered by a serosal layer of mesothelial cells.® It
must be dissected from the retroperitoneum to remove the viscus. The
serosal (peritoneal) surface does not constitute a surgical margin. The
radial margins should be assessed in all colonic segments with non-
peritonealized surfaces. In segments of the colon that are completely
encased by peritoneum, such as the transverse colon, the mesenteric
resection margin is the only relevant radial margin.® On pathologic
examination, it is difficult to appreciate the demarcation between the
peritonealized surface and the non-peritonealized surface. The surgeon is
therefore encouraged to mark the area of non-peritonealized surface with
a clip or suture.® In a study of 608 patients with rectal cancer, a positive
radial margin was shown to be a negative prognostic factor for both local
recurrence and OS.'?" Patients with CRM-positive resections had a 38.2%
local recurrence rate, whereas those with CRM-negative resections had a
10.0% local recurrence rate.*?’
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Lymph Nodes

The number of lymph nodes evaluated is important to note on the
pathology report. A secondary analysis of patients from the Intergroup
Trial INT-0089 showed that an increase in the number of lymph nodes
examined was associated with increased survival for patients with both
node-negative and node-positive disease.'?® In addition, results from
population-based studies show an association between improvement in
survival and examination of greater than or equal to 12 lymph nodes.*?°13°
The mechanism for this correlation is poorly understood. It has been
hypothesized that the analysis of more lymph nodes would result in more
accurate staging and thus better tailored treatments, but recent results
suggest that this idea is not correct.®133 Instead it is likely that other
factors associated with lymph node harvest are important for the survival
advantage. For instance, the extent and quality of surgical resection can
have an impact on the node harvest.*** The number of regional lymph
nodes retrieved from a surgical specimen also varies with age of the
patient, gender, and tumor grade or site.*?8129135.136 |n gddition, it has been
suggested that lymph nodes in patients with a strong anti-cancer immune
response are easier to find, and that such patients have an improved
prognosis.®*” Another possibility is that the underlying tumor biology
affects lymph node yield and prognosis in parallel. For instance, MSI and
wild-type KRAS/BRAF have been associated with both improved
prognosis and increased lymph node retrieval.13813°

Regardless of the mechanism for the observed correlation, the panel
recommends examination of a minimum of 12 lymph nodes. This
recommendation is supported by CAP*° and the 8" edition of the AJCC
Cancer Staging Manual,® which also specify pathologic examination of a
minimum of 12 lymph nodes. Notably, emerging evidence suggests that a
greater number of nodes may need to be examined in some situations,
particularly for T4 lesions, to provide an adequate assessment of disease
stage.*! For stage Il (pNO) colon cancer, it is recommended that the

pathologist go back to the specimen and submit more tissue of potential
lymph nodes if fewer than 12 nodes were initially identified. Patients
considered to have NO disease but for whom fewer than 12 nodes have
been examined are suboptimally staged and should be considered to be at
higher risk.

The ratio of positive lymph nodes to the total number of lymph nodes
examined is also being evaluated for possible prognostic impact. Case
series have suggested cutoffs of 0.1, 0.2, or 0.25 as lymph node ratios
that are prognostic for OS or PFS.142145 A systematic review and meta-
analysis of 33 studies that included greater than 75,000 patients with
node-positive CRC concluded that a higher lymph node ratio was
significantly associated with shorter OS and disease-free survival
(DFS).1*¢ Analysis of the SEER database, however, suggests that the
lymph node ratio does not adequately represent the different effects of
both the number of positive lymph nodes and the number of lymph nodes
examined.*¥

The potential benefit of sentinel lymph node evaluation for colon cancer
has mostly been associated with providing more accurate staging of nodal
pathology through detection of micrometastatic disease in the sentinel
node(s).}*® Results of studies evaluating the sentinel node for
micrometastatic disease through use of hematoxylin and eosin (H&E)
staining to identify small foci of tumor cells and the identification of
particular tumor antigens through IHC have been reported.481%3

There is also a potential benefit of assessing regional lymph nodes for
micrometastases and isolated tumor cells.'1:154157 The 8" edition of the
AJCC Cancer Staging Manual considers clusters of 10 to 20 tumor cells,
or clumps of tumor that measure at least 0.2 mm in diameter, but smaller
than 2 mm, in diameter to be micrometastases.® Such micrometastases
have been shown to be a poor prognostic factor. One study of 312
consecutive patients with pNO disease found that positive cytokeratin
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staining was associated with a higher risk of recurrence.'*® Relapse
occurred in 14% of patients with positive nodes compared to 4.7% of
those with negative nodes (HR, 3.00; 95% Cl, 1.23-7.32; P =.013). A
2012 systematic review and meta-analysis came to a similar conclusion,
finding decreased survival in patients with pNO tumors with IHC or reverse
transcriptase polymerase chain reaction (RT-PCR) evidence of tumor cells
in regional nodes.™® A 2014 meta-analysis also found that the presence of
micrometastases increases the likelihood of disease recurrence.*®°

Tumor Deposits

Tumor deposits, also called extranodal tumor deposits, peritumoral
deposits, or satellite nodules, are irregular discrete tumor deposits in the
pericolic or perirectal fat that show no evidence of residual lymph node
tissue, but are within the lymphatic drainage of the primary tumor. They
are not counted as lymph nodes replaced by tumor. Most of these tumor
deposits are thought to arise from lymphovascular invasion or,
occasionally, PNI.2%%162 The number of tumor deposits should be recorded
in the pathology report, because they have been shown to be associated
with reductions in DFS and OS.125126.163.164 \yltivariate survival analysis in
one study showed that patients with pNO tumors without satellite nodules
had a 91.5% 5-year survival rate compared with a 37.0% 5-year survival
rate for patients with pNO tumors and the presence of satellite nodules (P
<.0001).*2¢

Perineural Invasion

Several studies have shown that the presence of PNI is associated with a
significantly worse prognosis.!?2124.163.165-168 £or example, one
retrospective analysis of 269 consecutive patients who had colorectal
tumors resected at one institution found a four-fold greater 5-year survival
in patients without PNI versus patients whose tumors invaded nearby
neural structures.'?® Multivariate analysis of patients with stage Il rectal
cancer showed that patients with PNI have a significantly worse 5-year

DFS compared with those without PNI (29% vs. 82%; P = .0005).1*
Similar results were seen for patients with stage Ill disease.'?? A meta-
analysis that included 58 studies and 22,900 patients also found that PNI
is associated with a worse 5-year OS (relative risk [RR], 2.09; 95% ClI,
1.68-2.61) and 5-year DFS (RR, 2.35; 95% Cl, 1.66-3.31).1° PNl is
therefore included as a high-risk factor for systemic recurrence.

Tumor Budding

Tumor budding is defined as the presence of a single cell or a cluster of
four or fewer neoplastic cells as detected by H&E staining at the
advancing edge of an invasive carcinoma. As specified by the 2016
International Tumor Budding Consensus Conference (ITBCC), the total
number of buds should be reported from a selected hot spot measuring
0.785 mm?.%%° Budding is separated into three tiers: low (0—4 buds),
intermediate (5-9 buds), and high (=10 buds).

Several studies have shown that high-grade tumor budding in pT1
colorectal cancer or malignant polyps is associated with an increased risk
of lymph node metastasis, although the methodologies for assessing
tumor budding were not uniform.*’%*"* Studies have also supported tumor
budding as an independent prognostic factor for stage Il colon cancer. A
retrospective study that assessed tumor budding in 135 stage Il colon
cancer specimens according to ITBCC criteria found that tumor budding
correlated with survival outcomes.!” Disease-specific survival (DSS) was
89% for low-tier tumor budding, 73% for intermediate-tier, and 52% for
high-tier (P = .001). Another retrospective study evaluated 174 stage Il
colon cancer specimens for tumor budding.!’® This study also used the
ITBCC criteria and found tumor budding to be independently associated
with DSS (P = .01); specifically, 5-year DSS was 96% for low-tier tumor
budding compared to 92% for high-tier for all patients. The difference was
even more dramatic for those patients who received no adjuvant
chemotherapy. For these patients, 5-year DSS was 98% for low-tier tumor
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budding versus 80% for high-tier (P = .008). Tumor budding is therefore
included as a high-risk factor for recurrence and may inform decisions
related to adjuvant therapy.

Adenocarcinomas of the Small Bowel and Appendix

For recommendations on the management of small bowel
adenocarcinoma, see the NCCN Guidelines for Small Bowel
Adenocarcinoma.

Adenocarcinomas of the appendix are rare cancers for which no NCCN
Guidelines exist. Data on treatment of appendiceal adenocarcinomas are
quite limited. Most patients receive debulking surgery with systemic or
intraperitoneal therapy (intraperitoneal therapy is discussed further in
Peritoneal Carcinomatosis, below). Case series have shown that
combination systemic therapy in patients with advanced disease can result
in response rates similar to those seen in advanced CRC.*"1"® A recent
analysis of the NCCN Outcomes Database found that fluoropyrimidine-
based therapy is the most commonly administered systemic therapy at
NCCN Member Institutions.*®® Among 99 patients with a recorded best
response, the response rate was 39%, with a median PFS of 1.2 years.

Acknowledging the lack of high-level data, the panel recommends that
adenocarcinomas of the appendix be treated with systemic therapy
according to these NCCN Guidelines for Colon Cancer.

Clinical Presentation and Treatment of Nonmetastatic
Disease

Workup and Management of the Malignant Polyp

A malignant polyp is defined as one with cancer invading the submucosa
(pT1). Conversely, polyps classified as carcinoma in situ (pTis) have not
penetrated the submucosa and are therefore not considered capable of
regional nodal metastasis.!'® The panel recommends marking the polyp

site during colonoscopy or within 2 weeks of the polypectomy if deemed
necessary by the surgeon. Testing for MMR/MSI should be done during
the initial workup to help with diagnosis of Lynch syndrome and inform
treatment decision-making if adjuvant therapy is later indicated.

Before making a decision about surgical resection for an endoscopically
resected adenomatous polyp or adenoma, physicians should review the
pathology and consult with the patient.8! In patients with invasive cancer
in a pedunculated or sessile polyp (adenoma), no additional surgery is
required if the polyp has been completely resected and has favorable
histologic features.'8283 Favorable histologic features include lesions of
grade 1 or 2, no angiolymphatic invasion, and a negative resection margin.
However, in addition to the option of observation, the panel includes the
option of colectomy in patients with a completely removed, single-
specimen, sessile polyp with favorable histologic features and clear
margins. This option is included because the literature seems to indicate
that patients with sessile polyps may have a significantly greater incidence
of adverse outcomes, including disease recurrence, mortality, and
hematogenous metastasis compared with those with pedunculated polyps.
This increased incidence likely occurs because of the high probability of a
positive margin after endoscopic removal. 184186

If the polyp specimen is fragmented, the margins cannot be assessed; if
the specimen shows unfavorable histopathology, additional workup
including complete blood count (CBC), chemistry profile, carcinoembryonic
antigen (CEA) determination, chest/abdominal/pelvic CT, and
consideration of pelvic MRI should be performed to better assess for local
staging and extent of disease (see Workup and Management of Invasive
Nonmetastatic Colon Cancer for more details on this workup). If
appropriate following workup, colectomy with en bloc removal of lymph
nodes is recommended.'81187189 | aparoscopic surgery is an option.**°
Unfavorable histopathologic features for malignant polyps include grade 3
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or 4, angiolymphatic invasion, or a positive margin of resection.!’21
Notably, no consensus currently exists as to the definition of what
constitutes a positive margin of resection. A positive margin has been
defined as the presence of tumor within 1 to 2 mm of the transected
margin or the presence of tumor cells within the diathermy of the
transected margin.'®1:1921%4 |n addition, several studies have shown that
tumor budding is an adverse histologic feature associated with adverse
outcome and may preclude polypectomy as an adequate treatment of
endoscopically removed malignant polyps.19-198

All patients who have malignant polyps removed by transanal excision or
transabdominal resection should undergo total colonoscopy to rule out
other synchronous polyps, and should subsequently undergo appropriate
follow-up surveillance endoscopy. Adjuvant chemotherapy is not
recommended for patients with stage | lesions.

Workup and Management of Invasive Nonmetastatic Colon Cancer

Patients who present with invasive colon cancer appropriate for resection
require a complete staging workup, including biopsy, pathologic tissue
review, total colonoscopy, CBC, chemistry profile, CEA determination, and
baseline CT scans of the chest, abdomen, and pelvis.'*® Testing for
MMR/MSI should be done at diagnosis to help with detection of Lynch
syndrome and to inform treatment decision-making if adjuvant therapy is
indicated. CT should be with IV and oral contrast. If the CT of the
abdomen and pelvis is inadequate or if CT with IV contrast is
contraindicated, an abdominal/pelvic MRI with contrast plus a non-contrast
chest CT should be considered. The chest CT can identify lung
metastases, which occur in approximately 4% to 9% of patients with colon
and rectal cancer.?%0292 One series of 378 patients found that resection of
pulmonary metastases resulted in 3-year recurrence-free survival of 28%
and 3-year OS of 78%.%% Fertility risks should be discussed with
appropriate patients prior to treatment and referral for and/or counseling

on fertility preservation options should be done if indicated (see the NCCN
Guidelines for Adolescent and Young Adult Oncology for more information
on this topic).

The consensus of the panel is that a PET/CT scan is not indicated at
baseline for preoperative workup. In fact, PET/CT scans are usually done
without contrast and multiple slicing and do not obviate the need for a
contrast-enhanced diagnostic CT scan. If, however, abnormalities are
seen on CT or MRI scan that are considered suspicious but inconclusive
for metastases, then a PET/CT scan may be considered to further
delineate that abnormality, if this information will change management. A
PET/CT scan is not indicated for assessing subcentimeter lesions,
because these are routinely below the level of PET/CT detection.

For resectable colon cancer that is causing overt obstruction, one-stage
colectomy with en bloc removal of regional lymph nodes, resection with
diversion, or diversion or stent (in selected cases) followed by colectomy
are options. Stents are generally reserved for cases of distal lesions in
which a stent can allow decompression of the proximal colon with later
elective colostomy with primary anastomosis.?** A meta-analysis found
that oncologic outcomes were similar for surgery and for stenting followed
by elective surgery.?® This result was supported by the ESCO trial, an
RCT from Europe that reported similar outcomes between colonic stenting
as a bridge to surgery compared to emergency surgery for malignant
colon obstruction.?®® Another meta-analysis of comparative studies
compared colectomy to diversion followed by colectomy.?°” Although 30-
day mortality and morbidity were the same between the groups, the
diversion group was less likely to have a permanent colostomy (OR, 0.22;
95% ClI, 0.11-0.46). Preoperative stoma education and marking of the site
by an enterostomal therapist have been shown to improve outcomes and
are therefore recommended for patients who are expected to receive a
stoma following surgery.208-210
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If the cancer is locally unresectable or the patient is medically inoperable,
systemic therapy or chemoradiation is recommended, possibly with the
goal of converting the lesion to a resectable state.

Surgical Management

For resectable non-metastatic colon cancer, the preferred surgical
procedure is colectomy with en bloc removal of the regional lymph
nodes.?*22 The extent of colectomy should be based on the tumor
location, resecting the portion of the bowel and arterial arcade containing
the regional lymph nodes. Other nodes, such as those at the origin of the
vessel feeding the tumor (ie, apical lymph node), and suspicious lymph
nodes outside the field of resection, should also be biopsied or removed if
possible. Resection must be complete to be considered curative, and
positive lymph nodes left behind indicate an incomplete (R2) resection.?*3

There has been some recent attention focused on the quality of
colectomy.?* A retrospective observational study found a possible OS
advantage for surgery in the mesocolic plane over surgery in the
muscularis propria plane.?*> A comparison of resection techniques by
expert surgeons in Japan and Germany showed that complete mesocolic
excision (CME) with central vascular ligation resulted in greater mesentery
and lymph node yields than the Japanese D3 high tie surgery.?
Differences in outcomes were not reported. A retrospective, population-
based study in Denmark also supports the benefit of a CME approach in
patients with stage I-Ill colon cancer, with a significant difference in 4-year
DFS (P =.001) between those undergoing CME resection (85.8%; 95%
Cl, 81.4-90.1) and those undergoing conventional resection (75.9%, 95%
Cl, 72.2-79.7).%*" A systematic review found that four of nine prospective
studies reported improved lymph node harvest and survival with CME
compared with non-CME colectomy; the other studies reported improved
specimen quality.*®

Minimally Invasive Approaches to Colectomy

Laparoscopic colectomy is an option in the surgical management of colon
cancer.?%222 |n a small European randomized trial (Barcelona), the
laparoscopic approach seemed to be associated with some modest
survival advantage, significantly faster recovery, and shorter hospital
stays.??® More recently, a similar but larger trial (COLOR trial) of 1248
patients with colon cancer randomly assigned to curative surgery with
either a conventional open approach or laparoscopic-assisted surgery
showed a nonsignificant absolute difference of 2.0% in 3-year DFS
favoring open colectomy.??* Non-inferiority of the laparoscopic approach
could not be established because of study limitations. Ten-year outcomes
of the COLOR trial also showed similar rates of DFS, OS, and recurrence
between open and