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Overview

Colorectal cancer is the fourth most frequently diag-
nosed cancer and the second leading cause of cancer
death in the United States. In 2009, an estimated
106,100 new cases of colon and 40,870 cases of rectal
cancer will occur. During the same year, it is estimat-
ed that 49,920 people will die from colon and rectal
cancer.! Despite these statistics, mortality from colon
cancer has decreased slightly over the past 30 years,
possibly due to earlier diagnosis through screening
and better treatment modalities.

This manuscript summarizes the NCCN Clin-
ical Practice Guidelines in Oncology for manag-
ing colon cancer. The guidelines begin with clini-
cal presentation to the primary care physician or
gastroenterologist and address diagnosis, patho-
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NCCN Categories of Evidence and Consensus

Category 1: The recommendation is based on high-level
evidence (e.g., randomized controlled trials) and there is
uniform NCCN consensus.

Category 2A: The recommendation is based on lower-
level evidence and there is uniform NCCN consensus.
Category 2B: The recommendation is based on lower-
level evidence and there is nonuniform NCCN consensus
(but no major disagreement).

Category 3: The recommendation is based on any level of
evidence but reflects major disagreement.

All recommendations are category 2A unless otherwise
noted.

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

Please Note

These guidelines are a statement of consensus of the
authors regarding their views of currently accepted ap-
proaches to treatment. Any clinician seeking to apply or
consult these guidelines is expected to use independent
medical judgment in the context of individual clinical cir-
cumstances to determine any patient’s care or treatment.
The National Comprehensive Cancer Network makes no
representation or warranties of any kind regarding their
content, use, or application and disclaims any responsibil-
ity for their applications or use in any way.

These guidelines are copyrighted by the National
Comprehensive Cancer Network. All rights reserved.
These guidelines and the illustrations herein may not be
reproduced in any form without the express written per-

mission of the NCCN © 2009.

Disclosures for the NCCN Colon Cancer
Guidelines Panel

At the beginning of each NCCN guidelines panel meeting,
panel members disclosed any financial support they have
received from industry. Through 2008, this information was
published in an aggregate statement in JNCCN and on-line.
Furthering NCCN's commitment to public transparency, this
disclosure process has now been expanded by listing all
potential conflicts of interest respective to each individual
expert panel member.

Individual disclosures for the NCCN Colon Cancer Guidelines
Panel members can be found on page 831. (To view the most
recent version of these guidelines and accompanying disclo-
sures, visit the NCCN Web site at www.nccn.org.)

These guidelines are also available on the Internet. For the
latest update, please visit www.nccn.org.
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logic staging, surgical management, adjuvant
treatment, management of recurrent and meta-
static disease, and patient surveillance. When
reviewing these guidelines, clinicians should be
aware of several things. First, these guidelines ad-
here to the TNM (tumor/node/metastasis) staging
system (available online, in these guidelines, at
www.ncen.org [ST-1]).2 Furthermore, all recom-
mendations are classified as category 2A except
where noted in the text or algorithm. The panel
unanimously endorses giving priority to treating
patients in a clinical trial over standard or ac-
cepted therapy. This is especially true for cases of
advanced disease and for patients with locally ag-
gressive colorectal cancer who are receiving com-
bined modality treatment.

Risk Assessment

Nearly one-third of colon cancer cases in the United
States are associated with familial clustering;® first-
degree relatives of patients with newly diagnosed
colorectal adenomas* or invasive colorectal cancer’
are at increased risk for colorectal cancer. Therefore,
it is recommended that all colon cancer patients be
counseled regarding their family history, as detailed
in the NCCN Clinical Practice Guidelines in On-
cology: Colorectal Cancer Screening (to view the
most recent version of these guidelines, visit the

NCCN Web site at NCCN.org).

Staging
The 6th edition of the American Joint Committee on

Text continues on p. 803
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CLINICAL WORKUP FINDINGS SURGERY
PRESENTATION?® Single specimen,
completely removed
Pedunculated e Pathology reviewb.¢ with favorable —>» Observe >
polyp (adenoma * Colonoscopy histological featuresd
[tubular, e Marking of cancerous and clear margins
tubulovillous, or polyp site (at time of
villous]) with colonoscopy or within Fragmented
invasive cancer 2 wk) specimen or margin Colectomy® with en bloc removal
cannot be assessed | —» . _—>
of regional lymph nodes
or unfavorable
histological features
Single specimen, Observe >
completely removed or
Sessile polyp e Pathology review®:¢ with favorable s > | Colectomyewith en bloc removal
(adenoma e Colonoscopy histological features of regional lymph nodes
[tubular, e Marking of cancerous and clear margins
tubulovillous, or polyp site (at time of
villous]) with colonoscopy or within Fragmented
invasive cancer 2 wk) specimen or margin Colectomy® with en bloc removal
cannot be assessed |—» . E—
of regional lymph nodes
or unfavorable
histological featuresd
Resectable, Colectomy® with en bloc removal
. . E—
nonobstructing of regional lymph nodes
* Pathology review* One-stage colectomy®
: gcélgnolsctotl)yt with en bloc removal of >
Colon cancer - pratelets, regional lymph nodes
. chemistry profile, Resectable,
appropriate for 5 or
resection > CEA _ obstructing | ———— |Resection with diversion >
(nonmetastatic) e Chest/abdominal/ (unprepped) or )
pelvic CT Stent Colectomy® with en
e PET scan is not or — | bloc removal of
routinely indicated Diversion regional lymph nodes
Locally unresectable - See Chemotherapy
: Palliative for Advanced or
or medically A
. therapy9 Metastatic Disease
inoperable

Suspected or proven
metastatic
adenocarcinoma from
large bowel

v

(pages 793-797)

See Management of suspected

or proven metastases (page 782)

aAll patients with colon cancer should be counseled for family history. Patients with suspected hereditary nonpolyposis colon cancer (HNPCC), familial
adenomatous polyposis (FAP), and attenuated FAP, see the NCCN Clinical Practice Guidelines in Oncology: Colorectal Cancer Screening (to view the

most recent version, visit the NCCN Web site at www.nccn.org).
bConfirm the presence of invasive cancer (pT1). pTis has no biologic potential to metastasize.

CIt 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.

dsee Principles of Pathologic Review: Endoscopically Removed Malignant Polyps (page 788).
©See Principles of Surgery (page 791).

fObservation may be considered, with the understanding that there is an added 10%-15% risk for lymph node metastases. Nivatvongs S, Rojanasakul A,
Reiman HM, et al. The risk of lymph node metastasis in colorectal polyps with invasive adenocarcinoma. Dis Colon Rectum 1991;34:323-328.
9Palliative therapy may include RT for uncontrolled bleeding, stent for obstruction, and supportive care.

Clinical trials: The NCCN believes that the best management for any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.
All recommendations are category 2A unless otherwise noted.
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PATHOLOGIC STAGEY ADJUVANT THERAPYh SURVEILLANCE®
Tis; T1, NO, MO; None
EEEE—— >
T2, NO, MO
¢ History and physical every 3-6 mo for 2 y,
then every 6 mo for a total of 5 y
Consider capecitabinek!or e CEAP every 3-6 mo for 2y, then every 6 mo
) 5-FU/leucovorink! for a total of 5 y for T2 or greater lesions
T3, NO, MO! o _ —» o Chest/abdominal/pelvic CT annually x 3 y
(no high risk features) Clinical trial for patients at high risk for recurrence®.d
or

e Colonoscopy?in 1y except if no

ionk
Observation —» | preoperative colonoscopy due to

T3, NO, MO at high risk obstructing lesion, colonoscopy in 3-6 mo
for systemic recurrence > If advanced melanoma, repeat in 1 y
. ) o » If no advanced adenoma, repeatin 3y,
(grade 3-4, lymphatic/ 5-FU/leucovorin/oxaliplatin.m.n then every 5 vS
vascular invasion, bowel or capegcitabine ! or e PET scan isr)rllot}:outinel recommended
obstruction, < 12 lymph 5-FU/leucovorinkn o Sy rec
nodes examined) or —>|or e See Principles of Survivorship (pages 801
T4, N0, MO; or T3 with Clinical trial and 802) See
localized perforation or or Recurrence
close, indeterminate, or Observationk e History and physical every 3-6 mo for 2 y, ?nad \év%léu)p
positive margins then every 6 mo for a total of 5y Pag
e CEAP every 3-6 mo for 2 y, then every 6 mo
for a total of 5 y for T2 or greater lesions
e Chest/abdominal/pelvic CT annually x 3 y
5-FU/leucovorin/oxaliplatin for patients at high risk for recurrence 4
(category1)lm.n e Colonoscopy?in 1y except if no
T1-3, N1-2, MO or or N preoperative colonoscopy due to
T4, N1-2, MO Capecitabine!n obstructing lesion, colonoscopy in 3-6 mo
or > If abnormal, repeatin 1y
5-FU/leucovorin!n » If no advanced adenoma,"repeatin 3y,

then every 5 y®
e PET scan is not routinely recommended
e See Principles of Survivorship (pages 801
and 802)

aAll patients with colon cancer should be counseled for family history. Patients with suspected HNPCC, FAP, and attenuated FAP, see the NCCN
Colorectal Cancer Screening Guidelines (to view the most recent version of these guidelines, visit the NCCN Web site at www.nccn.org).

dSee Principles of Pathologic Review: Pathologic Stage (page 788).

NNo data support adjuvant therapy in stage | disease; however, certain high-risk patients with stage Il disease (lymphovascularinvasion, poorly differentiated
histology, inadequate lymph node sampling) may be considered at higher risk, and a discussion of chemotherapy may be warranted.

iPatients considered to be NO but who have < 12 nodes examined are suboptimally staged and should be considered in the high-risk group. See Principles of

~ Pathologic Review: Lymph Node Evaluation (page 788).

IData are insufficient to recommend the use of molecular markers to determine adjuvant therapy.

kSee Principles of Risk Assessment for Stage Il Disease (page 798).

ISee Principles of Adjuvant Therapy (pages 799 and 800).

MTreatment options include FOLFOX (infusional 5-FU, leucovorin, oxaliplatin) or FLOX (bolus 5-FU, leucovorin, oxaliplatin). Grade 3-4 diarrhea is
considerably higher with FLOX than FOLFOX in cross-study comparison.

NConsider RT for T4 with penetration to a fixed structure. See Principles of Radiation Therapy (page 800).

%Desch CE, Benson AB IlI, Somerfield MR, et al. Colorectal cancer surveillance: 2005 update of the American Society of Clinical Oncology Practice
Guideline. J Clin Oncol 2005;23:8512-8519.

PIf patient is a potential candidate for further intervention.

4CT scan may be useful for patients at high risk for recurrence (e.g., lymphatic or venous invasion of tumor or poorly differentiated tumors).

"Villous polyp, polyp > 1 cm, or high-grade dysplasia.

SRex DK, Kahi CJ, Levin B, et al. Guidelines for colonoscopy surveillance after cancer resection: a consensus update by the American Cancer Society and
the US Multi-Society Task Force on Colorectal Cancer. Gastroenterology 2006;130:1865-1871.

Version 3.2009, 08-12-09 ©2009 National Comprehensive Cancer Network, Inc. All rights reserved. These guidelines and this illustration may not be
reproduced in any form without the express written permission of NCCN.
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CLINICAL WORKUP FINDINGS
PRESENTATION

Resectable® >
Synchronous
liver only or
lung only
metastases
e Colonoscopy
o Chest/abdominal/pelvic CTt
e CBC, platelets, chemistry profile
e CEA
Suspected or o Determinati(;n of tumor KRAS
proven metastatic gene stat.us -
synchronous ° _Ne(_edle biopsy, if clinically Unresectable
adenocarcinoma | > indicated . . (potentially convertible® | ————»
from large bowel o PET.scan only if potentllally or unconvertible)
(Any T, any N, M1) surg_lcgll)_/ c_urable M1 disease
’ ’ e Multidisciplinary team
evaluation, including a surgeon
experienced in the resection of
hepatobiliary and lung
metastases
See Primary
Synchronous Treatment and
abdominal/peritoneal » | Adjuvant
metastases Therapy
(page 784)

dSee Principles of Pathologic Review: KRAS Mutation Testing (page 789).
€See Principles of Surgery (page 791).
tCT should be with contrast. Consider MRI with contrast if CT is inadequate.

Clinical trials: The NCCN believes that the best management for any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.
All recommendations are category 2A unless otherwise noted.
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TREATMENT

Resectable® synchronous liver only or lung

only metastases

Colectomy, with synchronous or staged liver or

lung resection
or

Neoadjuvant therapy (for 2-3 mo; FOLFIRI,
FOLFOX, or CapeOX! + bevacizumab;¥ or

ADJUVANT THERAPY
(resected metastatic disease;
6 mo perioperative treatment
preferred)

Active chemotherapy regimen
for advanced disease (See

SURVEILLANCE

FOLFIRI, FOLFOX, or CapeOX" + cetuximab Chemotherapy for Advanced or If patient stage 1V, NED:
[KRAS wild-type gene only]9) followed by Metastatic Disease (pages 793 e CEAevery3mox2y,
synchronous or staged colectomy and 797;WX category 2B) then every 6 mo x 3-5
resection of metastatic disease or y
or Consider observation or e Chest/abdominal/
Colectomy, followed by chemotherapy (for 2-3 shortened course of pelvic CT scan every
mo; FOLFIRI, FOLFOX, or CapeOX;“ + chemotherapy, if patient 3-6 mo x 2y, then
bevacizumab; or FOLFIRI, FOLFOX, or received neoadjuvant therapy every 6-12 mo up to a
CapeOX* cetuximab [KRAS wild-type gene total of 5 y
only]9) and staged resection of metastatic Active o Colonoscopy?in 1y
disease chemotherapy except if no Recurrence
regimen for preoperative (7?395 page
Unresectable synchronous liver only Synchronized ?Sd;/:nced disease colonos<_30py dl.Je o
or lung only metastases c or staged Chemoth ‘ obstructing lesion,
onverted resection® of emotherapy for colonoscopy in 3-6 mo
 Systemic therapy to | olon and + | Advanced or +| » Ifadvanced .
(FOLFIRI, FOLFOX, resectable metastatic Metastatic Dlsea\ie adenoma, repeat in
or CapeOXY + cancer (pages 793-797,; 1y
bevacizumab;" or Reevaluate category 2B) > If no advanced
FOLFIRI, FOLFOX, | for conversion or adenoma, " repeat in
or CapeOXU + to resectable® ConS|de|t 3y, then every 5 ys
cetuximab [KRAS every 2 mo observation or
wild-type gene only]d shortened course'
or FOLFOXIRI Remains of ghemothgrapy, if
[category 2B]) unresectable patlenF received
« Consider colon neoadjuvant
therapy

resection® only if
imminent risk of
obstruction or
significant bleeding

See Chemotherapy
for Advanced or
Metastatic Disease
(pages 793-797)

2All patients with colon cancer should be counseled for family history.
Patients with suspected HNPCC, FAP, and attenuated FAP, see the
NCCN Colorectal Cancer Screening Guidelines (to view the most recent
version, visit www.nccn.org).

dSee Principles of Pathologic Review: KRAS Mutation Testing (page 789).

€See Principles of Surgery (page 791).

"Villous polyp, polyp > 1 cm, or high-grade dysplasia.

SRex DK, Kahi CJ, Levin B, et al. Guidelines for colonoscopy surveillance
after cancer resection: a consensus update by the American Cancer
Society and the US Multi-Society Task Force on Colorectal Cancer.
Gastroenterology 2006;130:1865-1871.

UMost 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 (and with other fluoropyrimidines) than European patients,

and may require a lower dose of capecitabine. The relative efficacy of
CapeOx with lower starting doses of capecitabine has not been addressed in
large-scale randomized trials.

VThe safety of administering bevacizumab pre- or postoperatively, in
combination with 5-FU-based regimens, has not been adequately evaluated.
There should be at least a 6-week interval between the last dose of
bevacizumab and elective surgery and reinitiation of bevacizumab at least 6-
8 wk postoperatively. There is an increased risk for stroke and other arterial
events, especially in patients > 65 years of age. The use of bevacizumab
may interfere with wound healing.

WHepatic 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.

XFOLFOXIRI is not recommended in this setting.

Version 3.2009, 08-12-09 ©2009 National Comprehensive Cancer Network, Inc. All rights reserved. These guidelines and this illustration may not be
reproduced in any form without the express written permission of NCCN.
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FINDINGS PRIMARY TREATMENT

See Chemotherapy for

v

Nonobstructing

Synchronous
abdominal/
peritoneal
metastasesY

Obstructed or

Advanced or Metastatic
Disease (pages 793-797)

Colon resection®
or
Diverting colostomy

or See Chemotherapy for

v

imminent
obstruction

— | Advanced or Metastatic

B fi i
ypass of impending Disease (pages 793-797)

obstruction
or
Stenting

©See Principles of Surgery (page 791).

YAggressive cytoreductive debulking and/or intraperitoneal chemotherapy are not recommended outside the setting of a clinical trial.

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

All recommendations are category 2A unless otherwise noted.
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RECURRENCE WORKUP

Negative
findings
* PET scan
Negative e Reevaluate chest/
findings abdominal/pelvic CT
. in 3 mo See treatment
. ¢ Physical exam Positive for Documented
Serial CEA ¢ Colonoscopy findinas metachronous
elevation e Chest/abdominal/ 9 metastases
pelvic CT (page 786)
* Consider PET See treatment for
scan Positive Documented
findings metachronous
metastases (page 786)
Documented metachronous See treatment for
metastases? by CT, MRI, — | Documented metachronous
and/or biopsy metastases (page 786)

ZDetermination of tumor KRAS gene status. See Principles of Pathologic Review: KRAS Mutation Testing (page 789)

Version 3.2009, 08-12-09 ©2009 National Comprehensive Cancer Network, Inc. All rights reserved. These guidelines and this illustration may not be
reproduced in any form without the express written permission of NCCN.
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WORKUP PRIMARY TREATMENT
Resectable® » See Primary Treatment (facing page)
Documented
metachronous
metastasesz3a@
by CT, MR,
and/or biopsy
FOLFIRI + Aﬁt"’e "
bevacizumab Converted ehemo begapy
* Previous adjuvant or to —» ResectionV —» rgglmen
FOLFOX within |y | FOLFIRI + resectable® (79387‘;"’;983
past 12 months cetuximab or -797)
(KRAS wild- | Reevaluate Observation
Unresectable type [WT] for
(potentially e Previous adjuvant geneonly)  |conversion to
convertible® or FOLFOX . resectable®
unconvertible) > 12 months Active every 2 mo
« Previous 5-FU/LV | —| Chemotherapy .
or capecitabine regimen _ Act!ve chemotherapy
« No previous (See pages Remains __, |regimen bb (see pages 793-797)
793-797) unresectable or
chemotherapy Observation

€See Principles of Surgery (page 791).

XHepatic 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.

ZDetermination of tumor KRAS gene status. See Principles of Pathologic Review: KRAS Mutation Testing (page 789).

2apatients should be evaluated by a multidisciplinary team, including surgical consultation for potentially resectable patients.

bbTotal perioperative therapy should be considered for a maximum of 6 months.

Clinical trials: The NCCN believes that the best management for any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.
All recommendations are category 2A unless otherwise noted.
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Resectable®

Resectable®.a@
metachronous |» SP;-I;]
metastases

Unresectable

No previous
chemotherapy

Previous
chemotherapy

® Previous
adjuvant
FOLFOX within
past 12 months

® Previous
adjuvant
FOLFOX > 12
months

® Previous
5-FU/LV or
capecitabine

e No previous
chemotherapy

PRIMARY TREATMENT

ResectionW —» Active chemotherapy regimen (see pages 793-797)

—>

or .
Response Repeat initial o
] chemotherapy
Neoadjuvant
chemotherapy .
(2-3 mo; —» ResectionV Active
pages 793-797) chgmoth;rapy
No response —» | '€9imen
P (pages 793-797)
or
Active chemotherapy Observation
Resection™ ) regimen®b (see pages 793-797)
or
Observation
or _—
Repeat initial
Response chemotherapybb
Neoadjuvant
chemotherapy .
(2-3 mo; Resection¥ Active
pages 793-797) chemotherapy
i bb
No response —» | '€9imen
P (pages 793-797)
or
Observation
EOLFI_RI * b Converted to
Orevamzuma resectable®
FOLFIRI +
cetuximab
(KRAS WT Active
gene only) chemotherapy
Remains regimen P
unresectable (pages 793-797)
Active chemotherapy or
regimen (see pages Observation
793-797)

€See Principles of Surgery (page 791).

XHepatic 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.

aapatients should be evaluated by a multidisciplinary team, including surgical consultation for potentially resectable patients.
bbTotal perioperative therapy should be considered for a maximum of 6 months.

Version 3.2009, 08-12-09 ©2009 National Comprehensive Cancer Network, Inc. All rights reserved. These guidelines and this illustration may not be
reproduced in any form without the express written permission of NCCN.
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PRINCIPLES OF PATHOLOGIC REVIEW

Endoscopically Removed Malignant Polyps:

* A malignant polyp is defined as one with cancer invading through the muscularis mucosae 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. No consensus

exists 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, or 3) tumor cells present within the diathermy

of the transected margin. -4

Unfavorable histologic features: grade 3 or 4, angiolymphatic invasion, or a “positive margin.” See definition of a positive

margin above.

Controversy exists as to whether malignant colorectal polyps with a sessile configuration can be successfully treated with

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, hematogenous metastasis,

but not lymph node metastasis) than do polypoid malignant polyps. However, examining the data closely, configuration by

itself is not a significant variable for adverse outcome, and endoscopically removed malignant sessile polyps with grade | or Il

histology, negative margin, and no lymphovascular invasion can be successfully treated with endoscopic polypectomy.3-7

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, and peritoneal margins (radial).8-° See Staging Table (available online, in these guidelines, at
www.nccn.org [ST-1]).

See footnotes on page 790

Clinical trials: The NCCN believes that the best management for any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.
All recommendations are category 2A unless otherwise noted.
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PRINCIPLES OF PATHOLOGIC REVIEW

Lymph Node Evaluation:

* The AJCC and College of American Pathologists recommend examination of a minimum of 12 lymph nodes to accurately
identify stage Il colorectal cancers.8-10 The literature lacks consensus as to what is the minimal number of lymph nodes to
accurately identify stage Il cancer. The minimal number of nodes has been reported as > 7, > 9, > 13, > 20, and > 30."1-19 The
number of lymph nodes retrieved can vary with patient age, gender, tumor grade, and tumor site. '2 For stage Il (pNO) colon
cancer, if < 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. The number of negative lymph nodes has been shown to be an independent prognostic factor for patients
with stage I1IB and IlIC colon cancer.20

Sentinel Lymph Node and Detection of Micrometastasis by Immunohistochemistry:

* Examination of the sentinal lymph node allows an intense histologic and/or immunohistochemical investigation to detect the
presence of metastatic carcinoma. Studies in the literature have been reported using multiple H & E sections and/or
immunohistochemistry (IHC) to detect cytokeratin positive cells. Although studies to date seem promising, there is no
uniformity in the definition of what constitutes "true metastatic carcinoma." Confusion arises when isolated tumors cells (ITC)
are considered micrometastatic disease in contraindication to true micrometastasis (tumor aggregates > 0.2 to <2 mm in
size). The significance of detection of single cells by IHC alone is controversial. Some studies have considered these to be
micrometastasis; however, “consensus” recommends these to be considered ITC and not micrometastatic disease.21-25
Although the 6th edition of the AUJCC Cancer Staging2® manual considers "tumor clusters" < 0.2 mm to be ITC (pNO) and not
metastatic carcinoma, some investigators have challenged this. Some believe that size should not affect the diagnosis of
metastatic cancer. They believe that tumor foci that show evidence of growth (e.g., glandular differentiation, distension of
sinus, or stromal reaction) should be diagnosed as a lymph node metastasis regardless of size.2” Hermanek et al.28 proposed
isolated tumor cells to be defined as single tumor cells or small clusters (never more than a few cells clumped together)
without evidence of extrasinusoidal stromal proliferation or reaction and no contact with or invasion of the vessel (lymphatic)
wall.

Some studies have shown that the detection of IHC cytokeratin-positive cells in stage Il (NO) colon cancer (defined by H & E)
confers a worse prognosis, whereas others have failed to show a survival difference. In these studies, ITC were considered
micrometastasis.29-33

Currently, the use of sentinel lymph nodes and detection of cancer cells by IHC alone should be considered investigational,
and results used with caution in clinical management decisions.21-25.29-33

KRAS Mutation Testing:
* Mutations in codons 12 and 13 in exon 2 of the coding region of the KRAS gene predict lack of response to therapy with
antibodies targeted to the epidermal growth factor receptor.34:35

® Testing for mutations in codons 12 and 13 should be performed only in laboratories that are certified according to the clinical
laboratory improvement amendments of 1988 (CLIA — 88) as qualified to perform highly complex clinical laboratory (molecular
pathology) testing. No specific methodology is recommended (e.g., sequencing, hybridization).

e Testing can be performed on formalin-fixed, paraffin-embedded tissue, and on the primary colorectal cancers and/or metastasis,
because literature has shown that the KRAS mutations are similar in both specimen types. 36

See footnotes on page 790

Version 3.2009, 08-12-09 ©2009 National Comprehensive Cancer Network, Inc. All rights reserved. These guidelines and this illustration may not be
reproduced in any form without the express written permission of NCCN.
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PRINCIPLES OF SURGERY

Colectomy
* Lymphadenectomy
> Lymph nodes at the origin of feeding vessel should be identified for pathologic exam.
> Lymph nodes outside the field of resection that are considered suspicious should be biopsied or removed.
» Positive nodes left behind indicate an incomplete (R2) resection.
> A minimum of 12 lymph nodes must be examined to clearly establish stage Il (T 3-4, NO) colon cancer.
> Even for stage Ill disease, the number of lymph nodes correlates with survival. '
Laparoscopic-assisted colectomy may be considered based on the following criteria:?
Surgeon has experience performing laparoscopically-assisted colorectal operations.34
No disease in rectum or prohibitive abdominal adhesions.
No advanced local or metastatic disease.
Not indicated for acute bowel obstruction or perforation from cancer.
Thorough abdominal exploration is required.5
Consider preoperative marking of small lesions.
e Management of patients with carrier status of known HNPCC
> Consider more extensive colectomy for patients with a strong family history of colon cancer or young age (< 50 y).
See NCCN Colorectal Cancer Screening Guidelines (available at www.nccn.org).
e Resection must be complete to be considered curative.

L]
YYVYVYY

v

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

Liver

e Complete resection must be feasible based on anatomic grounds and the extent of disease; maintenance of adequate hepatic function
is required.®

 The primary tumor must have been resected for cure (RO). There should be no unresectable extrahepatic sites of disease.”-10 Plan for
a debulking resection (less than an RO resection) is not recommended.®

e Patients with resectable metastatic disease and 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. 1!

e When hepatic metastatic disease is not optimally resectable based on insufficient remnant liver volume, approaches using
preoperative portal vein embolization'2 or staged liver resection '3 can be considered.

 Hepatic resection is the preferred treatment for resectable liver metastases from colorectal cancer. 14

e Ablative techniques may be considered alone or in conjunction with resection. 4

e Some institutions use intra-arterial embolization in select patients with chemotherapy resistant/refractory disease, without obvious
systemic disease, with predominant hepatic metastases (category 3).

¢ Conformal external beam radiation therapy should not be used unless the patient is symptomatic or in the setting of a clinical trial.

¢ Re-resection can be considered in selected patients.1®

Lung

¢ Complete resection based on the anatomic location and extent of disease with maintenance of adequate function is required. 16-19

e The primary tumor must have been resected for cure (RO).

e Resectable extrapulmonary metastases do not preclude resection.20-23

¢ Re-resection can be considered in selected patients.24

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

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

Evaluation for conversion to resectable disease

e Reevaluation for resection should be considered in otherwise unresectable patients after 2 months of preoperative chemotherapy and
every 2 months thereafter.25-28

¢ 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.2®

e Preoperative chemotherapy regimens with high response rates should be considered for patients with potentially convertible disease. 30

Version 3.2009, 08-12-09 ©2009 National Comprehensive Cancer Network, Inc. All rights reserved. These guidelines and this illustration may not be
reproduced in any form without the express written permission of NCCN.
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Patient
appropriate
for
intensive
therapy

Patient not appropriate for intensive therapy,

—>

CONTINUUM OF CARE - CHEMOTHERAPY FOR ADVANCED OR METASTATIC DISEASE:!

Initial Therapy

FOLFOX2 +
bevacizumab or
CapeOX3+
bevacizumab#5

—>

or

FOLFOXZ2 or CapeOX3
+ cetuximab®6 .
(KRAS WT gene only)

or

FOLFIRI® +
bevacizumab#5 ’

or

FOLFIRI® £ cetuximab®.6
(KRAS WT gene only)”?

or

5-FU/leucovorin® +
bevacizumab#5.10

or

FOLFOXIRI

—

Therapy After First Progression

FOLFIRI®

or
Irinotecan®

or

FOLFIRI + cetuximab®.12-14
(category 2B; KRAS WT
gene only)”

or

Cetuximab®:12-14 (KRAS WT
gene only) + irinotecan®
(category 2B)

FOLFOX2or CapeOX3 ———»

or

Cetuximab (KRAS WT gene only)5.12-14
+ irinotecan, 8 patients not able to
tolerate combination, consider single
agent cetuximab®.12-14 (KRAS WT gene
only) or panitumumab®.13-15 (KRAS WT
gene only; not as combination)

FOLFOX2 or CapeOX3 — Irinotecan® —»

or

Irinotecan®

v

—

Therapy After Second Progression

Cetuximab (KRAS WT gene only)512-14 +
irinotecan, & patients not able to tolerate
combination, consider single agent
cetuximab®.12-14 (KRAS WT gene only) or
panitumumab®.13-15 (KRAS WT gene only;
not as combination)

Clinical trial or best supportive care 16

Cetuximab (KRAS WT gene only)5:12-14 +
irinotecan, & patients not able to tolerate
combination, consider single agent
cetuximab®.12-14 (KRAS WT gene only) or
panitumumab®.13-15 (KRAS WT gene only;
not as combination)

—» FOLFOX2 or CapeOX3

or
FOLFIRI®

v

(category 2B)

see page 794

v

Cetuximab (KRAS WT gene only)512-14 +
irinotecan, & patients not able to tolerate
combination, consider single agent
cetuximab®.12-14 (KRAS WT gene only) or
panitumumab?13-15 (KRAS WT gene only;
not as combination)

Cetuximab (KRAS WT gene only)5.12-14 +
irinotecan, 8 patients not able to tolerate
combination, consider single agent
cetuximab®12-14 (KRAS WT gene only) or
panitumumab?13-15 (KRAS WT gene only;
not as combination)

See footnotes on page 794
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CONTINUUM OF CARE - CHEMOTHERAPY FOR ADVANCED OR METASTATIC DISEASE:!

Initial Therapy

Capecitabine 17 + bevacizumab

Improvement in Consider Initial Therapy as
or functional status on page 79318
Patient not
appropriate Infusional 5-FU + leucovorin
for —p | £ bevacizumab
intensive
therapy

or

No improvement in

Cetuximab (KRAS WT gene functional status
—

only; category 2B)

——» Best supportive care

See footnotes below

CHEMOTHERAPY FOR ADVANCED OR METASTATIC DISEASE

1For chemotherapy references, see Chemotherapy Regimens and References (pages 795-797).

2Djscontinuation of oxaliplatin should be strongly considered from FOLFOX or CapeOX after 3 months of therapy (or sooner if significant
neurotoxicity develops > grade 3) with other drugs maintained (fluoropyrimidine + bevacizumab) until time of tumor progression. Oxaliplatin may be
reintroduced if it was discontinued previously for neurotoxicity rather than disease progression. Tournigand C, Cervantes A, Figer A, et al.
OPTIMOX1: a randomized study of FOLFOX4 or FOLFOX?7 with oxaliplatin in a stop-and-go fashion in advanced colorectal cancer - A GERCOR
Study. J Clin Oncol 2006;24:394-400.

3Most safety and efficacy data for this regimen have been developed in Europe, where a capecitabine starting dose of 1000 mg/m?2 twice daily for 14
days, repeated every 21 days, is standard. Some data suggest that North American patients may experience greater toxicity with capecitabine (and
with other fluoropyrimidines) than European patients, and may require a lower dose of capecitabine. The relative efficacy of CapeOx with lower
starting doses of capecitabine has not been addressed in large scale randomized trials. For good performance status patients, the 1000 mg/m?2
twice daily dose is the recommended starting dose, with close monitoring in the first cycle for toxicity, and dose adjustments as indicated.

4No prospective data support continuation of bevacizumab with a second-line regimen after progression on a bevacizumab-containing first-line
regimen, and such continuation of bevacizumab beyond progression is not recommended. If bevacizumab is not used in initial therapy, it may be
appropriate to consider, if there is no contraindication to therapy. There is an increased risk of stroke and other arterial events, especially in
patients > 65 years of age. The use of bevacizumab may interfere with wound healing.

5Combination therapy involving more than one biologic agent is not recommended. Hecht JR, Mitchell T, Chidiac C, et al. An updated analysis of
safety and efficacy of oxaliplatin/bevacizumab +/- panitumumab for first-line treatment of metastatic colorectal cancer from a randomized,
controlled trial (PACCE) [abstract]. Presented at the 2008 Gastrointestinal Cancers Symposium; Orlando, Florida; January 25-27, 2008. Abstract
273; and Tol J, Koopman M, Cats A, et al. Chemotherapy, bevacizumab, and cetuximab in metastatic colorectal cancer. N Engl J Med
2009;360:563-572.

61f cetuximab is used as initial therapy, then neither cetuximab nor panitumumab should be used in second or subsequent lines of therapy.

7See Principles of Pathologic Review: KRAS Mutation Testing (page 789).

8/rinotecan should be used with caution and with decreased doses in patients with Gilbert's disease or elevated serum bilirubin. There is a
commercially available test for UGT1A1. Guidelines for use in clinical practice have not been established.

9nfusional 5-FU is preferred. Bolus regimens of 5-FU are inappropriate as combination regimens with oxaliplatin or irinotecan.

10A treatment option for patients not able to tolerate oxaliplatin or irinotecan.

1Data are not mature for the addition of biologic agents to FOLFOXIRI.

12Cetuximab is indicated in combination with irinotecan-based therapy or as single agent therapy for patients who cannot tolerate irinotecan.

1BEGFR testing has no demonstrated predictive value, and therefore routine EGFR testing is not recommended. No patient should be included or
excluded from cetuximab or panitumumab therapy on the basis of EGFR test results.

14No data, nor a compelling rationale, support the use of panitumumab after clinical failure on cetuximab, or the use of cetuximab after clinical failure
on panitumumab. As such, the use of one of these agents after therapeutic failure on the other is not recommended.

15No data support the combination of panitumumab with chemotherapy.

16Single agent or combination therapy with capecitabine, mitomycin, or gemcitabine has not been shown to be effective in this setting.

17 patients with diminished creatinine clearance may require dose modification of capecitabine.

18The use of single-agent capecitabine as a salvage therapy after failure on a fluoropyrimidine-containing regimen has been shown to be ineffective,
and therefore this is not recommended.

Clinical trials: The NCCN believes that the best management for any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.
All recommendations are category 2A unless otherwise noted.
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CHEMOTHERAPY FOR ADVANCED OR METASTATIC DISEASE

FOLFOX

FOLFOX 4

Oxaliplatin 85 mg/mZ2 IV over 2 hours, day 1

Leucovorin 200 mg/mZ2 IV over 2 hours, days 1 and 2
Followed on days 1 and 2 by 5-FU 400 mg/mZ2 IV bolus, then
600 mg/m2 IV over 22 hours continuous infusion

Repeat every 2 weeks!

mFOLFOX 6

Oxaliplatin 85 mg/m?2 IV over 2 hours, day 1

Leucovorin* 400 mg/mZ2 IV over 2 hours, day 1

5-FU 400 mg/mZ2 IV bolus on day 1, then 1200 mg/mZ2/day x

2 days (total 2400 mg/m?2 over 46-48 hours)'r continuous infusion
Repeat every 2 weeks2:3

CapeOX34
Oxaliplatin 130 mg/m2day 1, capecitabine 850-1000% mg/m2

twice daily for 14 days
Repeat every 3 weeks

minimize medication errors.

randomized trials.

CHEMOTHERAPY REGIMENS

FOLFIRI56

Irinotecan 180 mg/m?2 IV over 30-120 minutes, day 1

Leucovorin 200 mg/mZ2 IV infusion to match duration of irinotecan
infusion, days 1 and 2

Followed on days 1 and 2 by 5-FU 400 mg/m?2 IV bolus,

then 600 mg/mZ2 IV over 22 hours continuous infusion

Repeat every 2 weeks

Irinotecan 180 mg/m2 IV over 30-120 minutes, day 1

Leucovorin 400* mg/m2 IV infusion to match duration of irinotecan
infusion, day 1

5-FU 400 mg/m2 IV bolus day 1, then 1200 mg/m?d x 2 days
(total 2400 mg/mZ2 over 46-48 hours)Jr continuous infusion

Repeat every 2 weeks

Bevacizumab + 5-FU containing regimens: 79
Bevacizumab 5 mg/kg IV every 2 weeks +

5-FU and leucovorin

or FOLFOX10

or FOLFIRI

Bevacizumab 7.5 mg/kg IV every 3 weeks + CapeOX*

*Levoleucovorin dose is 200 mg/m2 The equivalent dose of leucovorin is 400 mg/m2.

TNCCN recommends limiting chemotherapy orders to 24-hour units (i.e., 17200 mg/mZd NOT 2400 mg/m?%d over 46 hours) to

FMost 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 (and with other fluoropyrimidines) than European patients, and may require a lower dose of
capecitabine. The relative efficacy of CapeOx with lower starting doses of capecitabine has not been addressed in large-scale

See Additional Chemotherapy Regimens on page 796

Version 3.2009, 08-12-09 ©2009 National Comprehensive Cancer Network, Inc. All rights reserved. These guidelines and this illustration may not be

reproduced in any form without the express written permission of NCCN.
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CHEMOTHERAPY REGIMENS

2000-2500 mg/m?2/day PO in 2 divided doses, days 1-14,
followed by 7 days rest
Repeat every 3 weeks

Bolus or infusional 5-FU/leucovorin
Roswell-Park regimen 12

Leucovorin 500 mg/m2 1V over 2 hours, days 1, 8, 15, 22, 29, and 36

5-FU 500 mg/mZ2 1V bolus 1 hour after start of leucovorin,
days 1, 8, 15, 22, 29, 36
Repeat every 8 weeks

Biweekly 13

Leucovorin 200 mg/m2 1V over 2 hours, days 1 and 2

5-FU 400 mg/mZ2 1V bolus, then 600 mg/m?2 IV over 22 hours
continuous infusion, days 1 and 2

Repeat every 2 weeks

Simplified biweekly infusional 5-FU/LV (sLV5FU2)14

Leucovorin 400* mg/mZ2 1V over 2 hours on day 1,

followed by 5-FU bolus 400 mg/mZ2 and then 1200 mg/m?/day x 2
days (total 2400 mg/m? over 46-48 hours)'r continuous infusion
Repeat every 2 weeks

Weekly

Leucovorin 20 mg/m2 as a 2-hour infusion

5-FU 500 mg/mZ2 bolus administered 1 hour after LV infusion
Repeat every week 15

5-FU 2600 mg/m2 by 24-hour infusion plus leucovorin 500 mg/m?2
Repeat every week 16

*Levoleucovorin dose is 200 mg/m2. The equivalent dose of leucovorin is 400 mg/m?2.

TNCCN recommends limiting chemotherapy orders to 24-hour units (i.e., 1200 mg/m?2/d NOT 2400 mg/m?2/d over 46 hours) to

minimize medication errors.

FOLFOXIRI'?

Irinotecan 165 mg/m2 1V day 1, oxaliplatin 85 mg/m2day 1,
leucovorin 400* mg/mZ2 day 1, fluorouracil 3200 mg/mZ2 over 48-
hour continuous infusion starting on day 1

Repeat every 2 weeks

Irinotecan 125 mg/m2 1V over 30-90 minutes, days 1, 8, 15, 22
Repeat every 6 weeks

Irinotecan 300-350 mg/m?2 IV over 30-90 minutes, day 1
Repeat every 3 weeks

(KRAS WT gene only) + irinotecan?0
Cetuximab 400 mg/m2 1st infusion, then 250 mg/m2 IV weekly
or

Cetuximab 500 mg/m2 1V every 2 weeks?'

+

Irinotecan 300-350 mg/m2 IV every 3 weeks
or

Irinotecan 180 mg/m2 1V every 2 weeks

or

Irinotecan 125 mg/m2 every week for 4 weeks
Every 6 weeks

Cetuximab (KRAS WT gene only)
Cetuximab 400 mg/m2 1st infusion, then 250 mg/m2 IV weekly

Panitumumab?22 (KRAS WT gene only)
Panitumumab 6 mg/kg IV over 60 minutes every 2 weeks

See footnotes on the facing page

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

All recommendations are category 2A unless otherwise noted.
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CHEMOTHERAPY REFERENCES

1Goldberg R, Sargent DJ, Morton RF, et al. A randomized controlled trial of fluorouracil plus leucovorin, irinotecan, and oxaliplatin combinations in
patients with previously untreated metastatic colorectal cancer. J Clin Oncol 2004;22:23-30.

2Cheeseman S, Joel S, Chester J, et al. A “modified de Gramont” regimen of fluorouracil, alone and with oxaliplatin, for advanced colorectal cancer.
Brit J Cancer 2002;87:393-399.

3Cassidy J, Clarke S, Diaz Rubio E, et al. First efficacy and safety results from Xelox-1/NO16966, a randomized 2 x 2 factorial phase Ill trial of
Xelox vs Folfox4 + bevacizumab or placebo in first-line metastatic colorectal cancer [abstract]. Ann Oncol;17(Suppl 9):late breaking abstract #3.

4European studies showing equivalent efficacy for CapeOX used at a higher dose; however, European patients consistently tolerate capecitabine
with less toxicity than American patients.

5Douillard J, Cunningham D, Roth A, et al. Irinotecan combined with fluorouracil compared with fluorouracil alone as first-line treatment for
metastatic colorectal cancer: a multicentre randomised trial. Lancet 2000;355:1041-1047.

6 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;35:1343-1347.

7Kabbinavar FF, Hambleton J, Mass RD, et al. Combined analysis of efficacy: the addition of bevacizumab to fluorouracil/leucovorin improves
survival for patients with metastatic colorectal cancer. J Clin Oncol 2005;23:3706-3712.
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9Reidy DL, Chung KY, Timoney JP, et al. Bevacizumab 5 mg/kg can be infused safely over 10 minutes. J Clin Oncol 2007;25:2691-2695.

10 Giantonio BJ, Catalano PJ, Meropol NJ, et al. High-dose bevacizumab in combination with FOLFOX4 improves survival in patients with previously
treated advanced colorectal cancer: results from the Eastern Cooperative Oncology Group (ECOG) study E3200 [abstract]. Presented at the 2005
Gastrointestinal Cancers Symposium; Miami, Florida; January 25-27, 2005. Abstract 169a.

1VanCutsem E, Twelves C, Cassidy J, et al. Oral capecitabine compared with intravenous fluorouracil plus leucovorin in patients with metastatic
colorectal cancer: results of a large phase Ill study. J Clin Oncol 2001;19:4097-4106.

12Wolmark N, Rockette H, Fisher B, et al. The benefit of leucovorin-modulated fluorouracil as postoperative adjuvant therapy for primary colon
cancer: results from National Surgical Adjuvant Breast and Bowel Protocol C-03. J Clin Oncol 1993;11:1879-1887.

13de Gramont A, Bosset JF, Milan C, et al. Randomized trial comparing monthly low-dose leucovorin and fluorouracil bolus with bimonthly high-dose
leucovorin and fluorouracil bolus plus continuous infusion for advanced colorectal cancer: a French intergroup study. J Clin Oncol 1997;15:808-
815.

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

15Jé‘\ger E, Heike M, Bernhard H, et al. Weekly high-dose leucovorin versus low-dose leucovorin combined with fluorouracil in advanced colorectal
cancer: results of a randomized multicenter trial. J Clin Oncol 1996;14:2274-2279.

16 Douillard JY, Cunningham D, Roth AD, et al. Irinotecan combined with fluorouracil compared with fluorouracil alone as first-line treatment for
metastatic colorectal cancer: a multicentre randomised trial. Lancet 2000;355:1041-1047.

17Falcone A, Ricci S, Brunetti |, et al. Phase Il trial of infusional fluorouracil, leucovorin, oxaliplatin, and irinotecan (FOLFOXIRI) compared with
infusional fluorouracil, leucovorin, and irinotecan (FOLFIRI) as first-line treatment for metastatic colorectal cancer: the Gruppo Oncologico Nord
Ovest. J Clin Oncol 2007;25:1670-1676.

18Cunningham D, Pyrhonen S, James R, et al. Randomised trial of irinotecan plus supportive care versus supportive care alone after fluorouracil
failure for patients with metastatic colorectal cancer. Lancet 1998;352:1413-1418.

19Fuchs CS, Moore MR, Harker G, et al. Phase Ill comparison of two irinotecan dosing regimens in second-line therapy of metastatic colorectal
cancer. J Clin Oncol 2003;21:807-814.

20Cunningham D, Humblet Y, Siena S, et al. Cetuximab monotherapy and cetuximab plus irinotecan in irinotecan-refractory metastatic colorectal
cancer. N Engl J Med 2004;351:337-345.

21van Custem E, Humblet H, Gelderblom J, et al. Cetuximab dose-escalation in patients with metastatic colorectal cancer with no or slight skin
reactions on cetuximab standard dose treatment (EVEREST): pharmacokinetic and efficacy data of a randomized study [abstract]. Presented at
the 2007 Gastrointestinal Cancers Symposium; Orlando, Florida; January 19-21, 2007. Abstract 237.

22\/an Custem E, Peeters M, Siena S, et al. Open-label phase I trial of panitumumab plus best supportive care compared with best supportive care
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PRINCIPLES OF RISK ASSESSMENT FOR STAGE Il DISEASE 123

e Ask the patient how much information they would like to know regarding prognosis.

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

e When determining if adjuvant therapy should be administered, the following should be taken into consideration:
> Number of lymph nodes analyzed after surgery
» Poor prognostic features (e.g., T4 lesion, perforation, peritumoral lymphovascular involvement, poorly differentiated

histology)

> Assessment of other comorbidities and anticipated life expectancy

¢ The benefit of adjuvant chemotherapy does not improve survival by more than 5%.

1Benson Il 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 Il colon cancer: who benefits and by how
much? J Clin Oncol 2004;22:1797-1806.

Clinical trials: The NCCN believes that the best management for any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.
All recommendations are category 2A unless otherwise noted.
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PRINCIPLES OF ADJUVANT THERAPY

5-FU/leucovorin FOLFOX 4
e Leucovorin 500 mg/m2 given as a 2-hour infusion and Oxaliplatin 85 mg/m?2 IV over 2 hours, day 1
repeated weekly x 6 Leucovorin 200 mg/mZ2 IV over 2 hours, days 1 and 2
5-FU 500 mg/m?2 given bolus 1 hour after the start of Followed on days 1 and 2 by 5-FU 400 mg/mZ2 IV bolus, then
leucovorin and repeated 6 x weekly 600 mg/m2 IV over 22 hours continuous infusion
Every 8 weeks for 4 cycles' Repeat every 2 weeks 56

e 5-FU 370-400 mg/m2 + leucovorin 200 mg/m2 daily x

5 days, every 28 days x 6 cycles? mFOLFOX 6

Oxaliplatin 85 mg/mZ2 IV over 2 hours, day 1
. 5
Capecitabine3 Leucovorin 4002 mg/m2 1V over 2 hours, day 1 , )
Capecitabine 1250 mg/m? twice daily, days 1-14, every 3 5-FU 400 mg/m< IV bolus on day 1, then 1200 mg/m*/day x :
days (total 2400 mg/m? over 46-48 hours) continuous infusion
weeks x 24 weeks
Repeat every 2 weeks’:8

FLOX# (category 2B)

5-FU 500 mg/mZ2 1V bolus weekly x 6 + leucovorin 500 mg/m?
IV weekly x 6, each 8 week cycle x 3 with oxaliplatin 85 mg/m?
IV administered on weeks 1, 3, and 5 of each 8-week cycle x 3

*Levoleucovorin dose is 200 mg/m2. The equivalent dose of leucovorin is 400 mg/m?2,

TNCCN recommends limiting chemotherapy orders to 24-hour units (i.e., 17200 mg/m2d NOT 2400 mg/m?%d over 46 hours) to
minimize medication errors.

See Additional Principles of Adjuvant Therapy on page 800

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

2Efficacy of adjuvant fluorouracil and folinic acid in colon cancer. International multicentre pooled analysis of colon cancer trials (IMPACT) investigators.
Lancet 1995;345:939-944.

3Twelves C, Wong A, Nowacki MP, et al. Capecitabine as adjuvant treatment for stage Il colon cancer. N Engl J Med 2005;352:2696-2704.

4Kuebler JP, Wieand HS, O'Connell MJ, et al. Oxaliplatin combined with weekly bolus fluorouracil and leucovorin as surgical adjuvant chemotherapy for stage
Il'and Ill colon cancer: results from NSABP C-07. J Clin Oncol 2007;25:2198-2204.

5Andre T, Boni C, Mounedii-Boudiaf L, et al. Oxaliplatin, fluorouracil, and leucovorin as adjuvant treatment for colon cancer. N Engl J Med 2004;350:2343-
2351.

6deGramont A, Boni C, Navarro M, et al. Oxaliplatin/5-FU/LV in adjuvant colon cancer: updated efficacy results of the MOSAIC trial, including survival, with a
median follow-up of 6 years [abstract]. J Clin Oncol 2007;25(Suppl 1):Abstract 4007.

7Cheeseman S, Joel S, Chester J, et al. A “modified de Gramont” regimen of fluorouracil, alone and with oxaliplatin, for advanced colorectal cancer. Br J
Cancer 2002;87:393-399.

8\Welles L, Hochster H, Ramanathan R, et al. Preliminary results of a randomized study of safety and tolerability of three oxaliplatin-based regimens as first-
line treatment for advanced colorectal cancer ("Tree” study) [abstract]. J Clin Oncol 2004;23:Abstract 3537.

Version 3.2009, 08-12-09 ©2009 National Comprehensive Cancer Network, Inc. All rights reserved. These guidelines and this illustration may not be
reproduced in any form without the express written permission of NCCN.
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PRINCIPLES OF ADJUVANT THERAPY

e Capecitabine appears to be equivalent to bolus 5-FU/leucovorin in stage Il patients.! This is an extrapolation from data
available.

* FOLFOX appears to be superior for patients with stage Ill disease.23 FOLFOX is reasonable for patients with high-risk or
intermediate-risk stage Il disease and is not indicated for patients with good- or average-risk stage |l disease. FLOX is an
alternative to FOLFOX.4

e Bolus 5-FU/leucovorin/irinotecan should not be used in adjuvant therapy?® and infusional 5-FU/leucovorin/irinotecan (FOLFIRI)
has not been shown to be superior to 5-FU/LV.6.7 Data are not yet available for capecitabine combination regimens.

1Twelves C, Wong A, Nowacki MP, et al. Capecitabine as adjuvant treatment for stage Il colon cancer. N Engl J Med 2005;352:2696-2704.

2Andre T, Boni C, Mounediji-Boudiaf L, et al. Oxaliplatin, fluorouracil, and leucovorin as adjuvant treatment for colon cancer. N Engl J Med 2004;350:2343-
2351.

3deGramont A, Boni C, Navarro M, et al. Oxaliplatin/5-FU/LV in adjuvant colon cancer: updated efficacy results of the MOSAIC trial, including survival, with
a median follow-up of 6 years [abstract]. J Clin Oncol 2007;25(Suppl 1):Abstract 4007.

4Kuebler JP, Wieand HS, O'Connell MJ, et al. Oxaliplatin combined with weekly bolus fluorouracil and leucovorin as surgical adjuvant chemotherapy for
stage Il and Il colon cancer: results from NSABP C-07. J Clin Oncol 2007;25:2198-2204.

5Saltz LB, Niedzwieecki D, Hollis D, et al. Irinotecan plus fluorouracil/leucovorin (IFL) versus fluorouracil/leucovorin alone (FL in stage Il colon cancer
(intergroup trial CALGB C89803) [abstract]. J Clin Oncol 2004;23(Suppl 1):Abstract 3500.

6\Van Custem E, Labianca R, Hossfield D, et al. Randomized phase Il trial comparing infused irinotecan/5-fluorouracil (5-FU)/folinic acid (IF) versus 5-
FU/FA in stage Il colon cancer patients (PETACC3) [abstract]. J Clin Oncol 2005;23(Suppl 1):Abstract 8.

7Ychou M, Raoul J, Douillard J, et al. A phase Il randomized trial of LV5FU2 + CPT-11 versus LV5FU2 alone in high risk colon cancer (FNCLCC
Accord02/FFCD9802) [abstract]. J Clin Oncol 2005;23(Suppl 1):Abstract 3502

PRINCIPLES OF RADIATION THERAPY

¢ 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.
> Small bowel dose should be limited to 45 Gy.
> 5-FU-based chemotherapy should be delivered concurrently with radiation.

¢ Intensity-modulated radiotherapy (IMRT) or tomotherapy should only be used in the setting of a clinical trial.

¢ Intraoperative radiotherapy (IORT), if available, should be considered for patients with T4 or recurrent cancers as
an additional boost. Preoperative radiation is preferred for these patients to aid resectability. If IORT is not
available, low-dose external beam radiation could be considered before adjuvant chemotherapy.

e Some institutions use intra-arterial embolization in select patients with chemotherapy resistant/refractory disease,
without obvious systemic disease, and with predominant hepatic metastases (category 3).

¢ Conformal external beam radiation therapy should not be used unless the patient is symptomatic or in the setting of
a clinical trial.

Clinical trials: The NCCN believes that the best management for any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.
All recommendations are category 2A unless otherwise noted.
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PRINCIPLES OF SURVIVORSHIP
Colorectal Long-Term Follow-up Care

CRC Cancer Surveillance:

e History and physical every 3-6 months for 2 years, then every 6 months for 3 years.
e CEA every 3-6 months for 2 years, then every 6 months for 3 years.

e CT scan of abdomen and pelvis annually for 3 years.

e Colonoscopy at 1 year, then as clinically indicated.

Cancer Screening Recommendations: !
® Breast Cancer:
Periodic self breast exam (SBE) encouraged (optional).
Clinical breast exam (CBE) every 1-3 years between ages 20 and 40.
Annual mammogram with clinical breast exam beginning at age 40.
Women at high risk (> 20% lifetime risk) should get breast MRI and mammogram annually.
See NCCN Clinical Practice Guidelines in Oncology: Breast Cancer Screening and Diagnosis.*
ervical Cancer:
Annual cervical cytology testing with conventional smears or every 2 years with liquid-based cytology for women up to age 30.
After age 30, screening may be every 2-3 years if 3 negative/satisfactory annually cervical cytology tests documented.
Alternatively, human papilloma virus (HPV) DNA testing for women age 30 and older, combined with cervical cytology.
If cervical cytology and HPV DNA testing both negative, testing may be performed every 3 years.
Counseling regarding HPV infection.
Women older than 70 years with no abnormal testing in last 10 years and 3 normal tests in a row may discontinue screening.
Women without a cervix from a total abdominal hysterectomy do not need to be screened.
See NCCN Clinical Practice Guidelines in Oncology: Cervical Cancer Screening.*
e Prostate Cancer:
> Annual prostate specific antigen (PSA) testing and digital rectal exam (DRE) beginning at age 50.
> For high risk men (African-American males and those with a family history of prostate cancer): PSA testing and DRE
beginning at age 40.
» See NCCN Clinical Practice Guidelines in Oncology: Prostate Cancer Early Detection.*

°
YYVYY YYYYQOVYYYYY

Management of Late Sequelae of Disease or Treatment:2:3
e Chronic Diarrhea or Incontinence:

> Consider antidiarrheal agents, bulk-forming agents, diet manipulation, and protective undergarments.
e Oxaliplatin-Induced Neuropathy:

> Consider the use of gabapentin and/or tricyclic antidepressants for persistent, painful neuropathy.

*To view the most recent version of these guidelines, visit the NCCN Web site at www.nccn.org.

1 American Cancer Society Guidelines for Early Detection of Cancer. Available at:
http://www.cancer.org/docroot/PED/content/PED_2_3X_ACS_Cancer_Detection_Guidelines_36.asp. Accessed September 21, 2008.

23chneider EC, Malin JL, Kahn KL, et al. Surviving colorectal cancer. Cancer 2007;110: 2075-2082.

3Sprangers MAG, Taal BG, Aaronson NK, et al. Quality of life inolorectal cancer: stoma vs. nonstoma patients. Dis Colon Rectum 1995;38:361-369.

Version 3.2009, 08-12-09 ©2009 National Comprehensive Cancer Network, Inc. All rights reserved. These guidelines and this illustration may not be
reproduced in any form without the express written permission of NCCN.
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Colorectal Long-term Follow-up Care

Immunizations:4
e Annual trivalent inactivated influenza vaccination
e Pneumococcal vaccination with revaccination as appropriate

Routine Health Monitoring and Screening:

e Cholesterol, blood pressure, and glucose monitoring
¢ Bone density testing as appropriate

e Routine dental examinations

e Routine sun protection

e Screening for depression as appropriate

Counseling Regarding Healthy Lifestyle and Wellness:58

e Screening and counseling to maintain a healthy weight.

e Screening for physical activity and counseling to adopt a physically active lifestyle (recommended activity: at least 30 minutes or
more of moderate to vigorous physical activity at least 5 days of the week).

e Screening and counseling for alcohol use.

e Screening and counseling for tobacco use with emphasis on smoking cessation.

e Counseling regarding healthy diet adoption, with emphasis on plant sources.

Prescription for Survivorship and Transfer of Care to Primary Care Physician:®

¢ Include overall summary of treatment, including all surgeries, radiation treatments, and chemotherapy received.

® Describe possible clinical course, including expected time to resolution of acute toxicities, long-term effects of treatment, and
possible late sequelae of treatment.

e Include surveillance recommendations.

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

4 Advisory Committee on Immunization Practices. Recommended adult immunization schedule: United States, October 2007—September 2008. Ann Intern
Med 2007;147:725-729.

5American Cancer Society Guidelines on Nutrition and Physical Activity for Cancer Prevention. Available at:
http://www.cancer.org/docroot/PED/content/PED_3_2X_Diet_and_Activity Factors_That_Affect_Risks.asp?sitearea=PED. Accessed September 21, 2008.

6Meyerhardt JA, Heseltine D, Niedzwiecki D, et al. Impact of physical activity on cancer recurrence and survival in patients with stage Il colon cancer:
findings from CALGB 89803. J Clin Oncol 2006;24:3535-3541.

"Meyerhardt JA, Niedzwiecki D, Hollis D, et al. Association of dietary patterns with cancer recurrence and survival in patients with stage Ill colon cancer.
JAMA 2007;298:754-764.

8Dignam JL, Polite BN, Yothers G, et al. Body mass index and outcomes in patients who receive adjuvant chemotherapy for colon cancer. J Natl Cancer Inst
2006;98:1647-1654.

9Hewitt M, Greenfield S, Stovall E. From Cancer Patient to Cancer Survivor: Lost in Transition. Washington, D.C.: The National Academies Press; 2006.

Clinical trials: The NCCN believes that the best management for any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.
All recommendations are category 2A unless otherwise noted.
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Text continued from p. 779

Colon Cancer

Cancer’s (AJCC) Cancer Staging Manual®® includes
several modifications to the colon and rectum staging
system (available online, in these guidelines, at www.
ncen.org [ST-1]). In this version of the staging system,
smooth metastatic nodules in the pericolic or peri-
rectal fat are considered lymph node metastases and
should be included in N staging. Irregularly contoured
metastatic nodules in the peritumoral fat are consid-
ered vascular invasion.

Stage II is subdivided into IIA (if the primary
tumor is T3) and IIB (for T4 lesions). Stage III is
subdivided into IIIA (T1 to T2, N1, M0), IIIB (T3
to T4, N1, MO0), and IIIC (any T, N2, MO). The dif-
ference between N1 and N2 disease is in the number
of nodes involved: N1 lesions have 1 to 3 positive
regional lymph nodes, whereas N2 tumors have 4 or
more positive regional nodes.

An analysis of Surveillance, Epidemiology, and
End Results (SEER) data of 119,363 patients with
colon cancer from 1991-2000 allowed determination
of the following 5-year survival rates by stage: 93.2%
(stage I); 84.7% (stage I1A); 72.2% (stage 1IB); 83.4%
(stage IITA); 64.1% (stage I1IB); 44.3% (stage IIIC);
and 8.1% (stage IV).” It has been proposed that the
lack of correlation between stage and prognosis in this
study (i.e., increased survival rates for patients with
stage IIIA disease vs. those with disease classified as
stage [IB) may be associated with a number of factors,
including more common use of adjuvant therapy in
the former population of patients.®

Staging of colon cancer also includes an assess-
ment of the presence or absence of distant metastases
(M); stage 1V disease is characterized by the presence
of 1 or more distant metastases and designated as M 1.6

The 6™ edition of the AJCC staging system sug-
gests that the surgeon mark the area of the specimen
with the deepest tumor penetration so that the pa-
thologist can directly evaluate the radial margin. The
surgeon is encouraged to score the completeness of
the resection as 1) RO for complete tumor resection
with all margins negative, 2) R1 for incomplete tumor
resection with microscopic involvement of a margin,
and 3) R2 for incomplete tumor resection with gross
residual tumor not resected.

Pathology

Colorectal cancers are usually staged after surgical
exploration of the abdomen and pathologic exami-

nation of the surgical specimen. Some of the criteria
that should be included in the report of the patho-
logic evaluation include 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); assessment of
the presence of distant metastases to other organs,
the peritoneum of an abdominal structure, or in non-
regional lymph nodes (M);%’ and status of proximal,
distal, and peritoneal margins (see pages 788-790).61°

The AJCC and College of American Pathologists
(CAP) recommend evaluation of a minimum of 12
lymph nodes to accurately identify stage II colorectal
cancers.®!"'? The number of lymph nodes retrieved
can vary with age of the patient, gender, and tumor
grade or site.>”" The extent and quality of surgical
resection and pathologic review of the specimen can
also have an impact on the node harvest.!-18

The potential benefit of sentinel lymph node
evaluation for colon cancer has mostly been associ-
ated with providing more accurate staging of nodal
pathology through detection of micrometastatic
disease in the sentinel nodes.”” Results of studies
evaluating the sentinel node for micrometastatic dis-
ease through use of hematoxylin and eosin (H&E)
staining to identify small foci of tumor cells, or
identification of particular tumor antigens through
immunohistochemical (IHC) analysis have been re-
ported.'”2 Although results of some of these studies
seem promising, there is no uniformity in the defini-
tion of “true” clinically relevant metastatic carcino-
ma. Some studies have considered detection of single
cells by IHC as well as isolated tumor cells (ITC)
to be micrometastasis. Presently, the use of sentinel
lymph nodes and detection of cancer cells by IHC
alone should be considered investigational and the
results should be used with caution in clinical man-
agement decisions (see pages 788-790).

A sizable body of literature has shown that mu-
tations in codons 12 and 13 in exon 2 of the coding
region of the KRAS gene predict lack of response to
cetuximab or panitumumab therapy.?*>° Therefore,
the panel strongly recommends genotyping of tumor
tissue (either primary tumor or metastasis) in all pa-
tients with metastatic colorectal cancer at diagnosis
of stage IV disease. The recommendation for KRAS
testing at this point is not meant to indicate a pref-
erence regarding regimen selection in the first-line
setting. Instead, this early establishment of KRAS
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status is appropriate to plan for the treatment con-
tinuum, so that the information may be obtained in
a non-time—sensitive manner, and the patient and
provider can discuss the implications of a KRAS mu-
tation, if present, while other treatment options still
exist. KRAS mutations are early events in colorec-
tal cancer formation, and, therefore, a very tight
correlation exists between mutation status in the
primary tumor and metastases.”>*® For this reason,
KRAS genotyping can be done on archived speci-
mens of either the primary tumor or metastasis. Fresh
biopsies should not be obtained solely for the pur-
pose of KRAS genotyping unless an archived speci-
men from either the primary tumor or a metastasis
is unavailable. The panel recommends that KRAS
gene testing be performed only in laboratories that
are certified under the clinical laboratory improve-
ment amendments of 1988 (CLIA-88) as qualified to
perform highly complex molecular pathology testing
(see pages 788-790).

Clinical Presentation and Treatment

Workup and Management of the Malignant
Polyp

Before making a decision about surgical resection for
an endoscopically resected adenomatous polyp or
villous adenoma, physicians should review pathol-
ogy and consult with the patient (see page 780).%
A malignant polyp is defined as one with cancer in-
vading through the muscularis mucosae and into
the submucosa (pT1). Conversely, polyps classified
as carcinoma in situ (pTis) have not penetrated into
the submucosa and therefore are not considered ca-
pable of regional nodal metastasis.® The panel rec-
ommends marking the polyp site at colonoscopy if
cancer is suspected or within 2 weeks of the polyp-
ectomy when the pathology is known. In patients
with invasive cancer and adenoma (tubular, tubulo-
villous, or villous), no additional surgery is required
for pedunculated or sessile polyps if the polyp has
been completely resected with favorable histologi-
cal features.’® Favorable histological features include
lesions of grade 1 or 2, no angiolymphatic invasion,
and a negative resection margin. However, in ad-
dition to the option of observation, the panel in-
cludes the option of colectomy in patients with a
completely-removed, single-specimen, sessile polyp
with favorable histological features and clear mar-

gins, because it has been reported that patients with
sessile polyps have a 10% risk of lymph node me-
tastases.”” For pedunculated and sessile polyps, un-
favorable histopathological features are grade 3 or
4, angiolymphatic invasion, or a positive margin of
resection. It should be noted that there is currently
no consensus as to the definition of what constitutes
a positive margin of resection. A positive margin has
been defined as the presence of a tumor within 1
to 2 mm from the transected margin and the pres-
ence of tumor cells within the diathermy of the
transected margin.’”*# For a pedunculated or ses-
sile polyp with fragmented specimen, margins that
cannot be assessed, or with unfavorable pathology,
colectomy with en bloc removal of lymph nodes is
recommended.’"#* Laparoscopic surgery is an op-
tion (see following section). All patients who have
resected polyps should undergo total colonoscopy to
rule out other synchronous polyps, as well as appro-
priate 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 re-
quire a complete staging workup, including patho-
logic tissue review, total colonoscopy, CBC, plate-
lets, chemistry profile, carcinoembryonic antigen
(CEA) determination, and baseline CT scans of the
chest, abdomen, and pelvis (see page 780).* The
panel consensus is that a PET scan is not routinely
indicated at baseline in the absence of evidence of
synchronous metastatic disease and should not be
done as a matter of general surveillance. If suspicious
abnormalities are seen on CT or MRI scan, then a
PET scan may be appropriate for further delineation.
A PET scan is not indicated for assessment of sub-
centimeter lesions, as these are routinely below the
level of PET detection.

For resectable colon cancer, the surgical proce-
dure of choice is colectomy with en bloc removal of
the regional lymph nodes.*” The extent of colectomy
should be based on the tumor location, resecting
the portion of the bowel and arterial arcade con-
taining the regional lymph nodes. Examination of a
minimum of 12 lymph nodes is necessary to establish
stage II colon cancer.® Other nodes, such as those at
the origin of the vessel feeding the tumor (i.e., apical
lymph node) and suspicious lymph nodes outside the

© Journal of the National Comprehensive Cancer Network | Volume 7 Number 8 | September 2009



NCCN Clinical Practice Guidelines in Oncology

Colon Cancer

field of resection, should also be biopsied or removed.

Secondary analyses from the Intergroup INT-
0089 trial of patients with high-risk stage II or III co-
lon cancer receiving adjuvant chemotherapy showed
that the accuracy of staging colorectal cancer was
associated with the number of nodes removed.*
Furthermore, these analyses also showed that an in-
crease in the number of lymph nodes examined was
associated with increased survival for patients with
both node-negative and -positive disease.'* In ad-
dition, the ratio of metastatic to examined lymph
nodes (LNR) was a significant prognostic factor
for both disease recurrence and overall survival,®
although LNR was not shown to be prognostic for
patients for whom fewer than 10 lymph nodes were
evaluated.* The panel does not consider determina-
tion of LNR to be a substitute for an adequate lymph
node evaluation. In addition, results from several
population-based studies have shown an association
between improvement in survival and examination
of 12 (or 13) or more lymph nodes.">!®° Resection
needs to be complete to be considered curative, and
positive lymph nodes left behind indicate an incom-
plete (R2) resection. Patients considered to have NO
disease, but who have had fewer than 12 nodes ex-
amined, are suboptimally staged and should be con-
sidered at higher risk.

Laparoscopic colectomy has been advanced as
an approach to the surgical management of colon
cancer. Although a small European trial (Barcelo-
na) showed some modest survival advantage to the
laparoscopic approach,’ more recently, for patients
randomly assigned to curative surgery with either
a conventional open approach or laparoscopically-
assisted surgery, an absolute difference of 2.0% (P =
not significant) in 3-year disease-free survival (DES)
in favor of open colectomy was observed in a study
of 1248 patients with colon cancer (COLOR trial).
Although this difference was not statistically sig-
nificant, noninferiority of the laparoscopic approach
could not be established due to study limitations.*?

In the CLASSIC study of 794 patients with
colorectal cancer, no statistically significant differ-
ences in 3-year rates of overall survival, DFS, and
local recurrence were seen when the 2 surgical ap-
proaches were compared.”® Also reported have been
results from another trial of 872 patients with colon
cancer (COST study) randomly assigned to undergo
open or laparoscopically-assisted colectomy for cur-

able colon cancer.’*> After a median of 7 years fol-
low-up, similar 5-year cancer recurrence and overall
survival rates were observed in the 2 groups. In ad-
dition, several recent meta-analyses have provided
support for the conclusion that the 2 surgical ap-
proaches provide similar long-term outcomes with
respect to local recurrence and survival of patients
with colon cancer.’®*® However, a subanalysis of re-
sults from the COLOR trial evaluating short-term
outcomes (e.g., conversion rate to open colectomy,
number of lymph nodes collected, number of com-
plications) based on hospital case volume indicated
that these outcomes were statistically significantly
more favorable when laparoscopic surgery was per-
formed at hospitals with high case volumes.” Other
factors that may confound conclusions drawn from
randomized studies comparing open colectomy with
laparoscopically-assisted surgery for colon cancer
have also been described.®¢!

The panel recommends that laparoscopically
assisted colectomy be considered only by surgeons
experienced in the technique. A thorough abdomi-
nal exploration is a required part of the procedure.
Routine use of laparoscopic-assisted resection is not,
at this time, recommended for tumors in the lower
and mid rectum or for tumors that are acutely ob-
structed or perforated or clearly locally invasive into
surrounding structures (i.e., T4). Patients at high
risk for prohibitive abdominal adhesions should not
be approached laparoscopically, and patients who are
found to have prohibitive adhesions during laparo-
scopic exploration should be converted to an open
procedure®~%* (see pages 791 and 792).

For resectable colon cancer that is causing ob-
struction, resection with diversion followed by col-
ectomy or stent insertion followed by colectomy
is also recommended. If the cancer is locally unre-
sectable or medically inoperable, palliative therapy
should be considered and may include chemotherapy
and/or radiation therapy for uncontrolled bleeding,
stent for obstruction, or supportive care.

Adjuvant Chemotherapy for Resectable Colon
Cancer: Adjuvant therapy for patients with resected
colon cancer has aroused considerable interest.>-¢7
The European MOSAIC trial has evaluated the ef-
ficacy of FOLFOX4 (infusional 5-fluorouracil [5-FU],
leucovorin [LV], oxaliplatin) compared with 5-FU/
LV in the adjuvant setting in 2246 patients with
completely resected stage II and III colon cancer.
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Results of this study have been reported with median
follow-up of 3 years,*®® 4 years,"” and 6 years.” For
stage III patients, DES at 5 years was 58.9% in the
5-FU/LV arm and 66.4% in the FOLFOX4 arm (P
=.005). For stage Il patients, 5-year DFS differences
were not statistically significantly different between
the 2 arms. Based on these results, FOLFOX4, or
modified FOLFOX6, is recommended as treatment
for stage III colon cancer (category 1). Although the
initial trials were done with FOLFOX4, modified
FOLFOXG6 is the control arm for all current National
Cancer Institute adjuvant studies.

The recommendation for use of FOLFOX is
strengthened by the results of a recent analysis of
individual patient data from 20,898 patients on 18
randomized colon adjuvant clinical trials that sug-
gested that DFS after 2 and 3 years follow-up is an
appropriate end point for clinical trials involving
treatment of colon cancer with 5-FU-based chemo-
therapy in the adjuvant setting.””? A recent update
of this analysis showed that most relapses occur with-
in 2 years after surgery and that recurrence rates were
less than 1.5% and less than 0.5% per year after 5
years and 8 years, respectively.” Furthermore, overall
survival of patients with stage III disease receiving
FOLFOX was statistically significantly increased at
6-year follow up (78.5% vs. 76%; hazard ratio [HR]
=.80; 95% CI, 0.65-0.97; P = .023) compared with
those receiving 5-FU/LV.™ Although the incidence
of grade 3 peripheral sensory neuropathy was 12.4%
for patients receiving FOLFOX, long-term safety
results showed a gradual recovery for most of these
patients. However, neuropathy was present in 15.5%
of this group at 4 years, suggesting that oxaliplatin-
induced neuropathy may not be completely revers-
ible in some patients.’™

Other adjuvant regimens studied for the treat-
ment of early-stage colon cancer include 5-FU-
based therapies incorporating irinotecan and 5-FU
regimens, other than FOLFOX, which include ox-
aliplatin and single agent capecitabine. The U.S. In-
tergroup trial CALGB C89803 evaluated irinotecan
plus bolus 5-FU/LV (IFL regimen) versus 5-FU/LV
alone in stage Il colon cancer.” No improvement
in either overall survival (P = .74) or DFS (P = .85)
was seen for patients in the IFL arm compared with
those receiving 5-FU/LV. However, IFL was associat-
ed with a greater degree of neutropenia, neutropenic
fever, and death.”

In addition, FOLFIRI (infusional 5-FU, LV, iri-
notecan), has not been shown to be superior to 5-FU/
LV in the adjuvant setting.””™ Thus, data do not
support the use of irinotecan-containing regimens
in the treatment of stage II or III colon cancer. A
randomized phase III trial (NSABP C-07) compared
the efficacy of FLOX (bolus 5-FU/LV/oxaliplatin)
with that of FULV (bolus 5-FU/LV) in prolonging
DFS in 2407 patients with stage II or III colon can-
cer.”® Four-year DFS rates were 73.6% for FLOX
and 67.0% for FULV, indicating that the addition of
oxaliplatin to weekly FULV statistically significantly
improved 4-year DFS in patients with stage II or III
colon cancer (P = .0034).

Grade 3 NCI-Sanofi neurosensory toxicity, di-
arthea, or dehydration associated with bowel wall
thickening was higher with FLOX than FULV, and,
when cross-study comparisons are made, the inci-
dence of grade 3/4 diarrhea appears to be consider-
ably higher with FLOX than FOLFOX. For example,
rates of grade 3/4 diarrhea were 10.8% and 6.7% for
patients receiving FOLFOX and infusional 5-FU/LV,
respectively, in the MOSAIC trial,” whereas 38%
and 32.2% of patients had grade 3/4 diarrhea in the
NSABP C-07 trial when receiving FLOX and bolus
5-FU/LV, respectively.® Single agent oral capecitabi-
ne as adjuvant therapy for patients with stage III co-
lon cancer was shown to be at least equivalent to
bolus intravenous 5-FU/LV (Mayo clinic regimen)
with respect to DFS and overall survival with respec-
tive HRs of 0.87 (95% CI, 0.75-1.00) and 0.84 (95%
CI, 0.69-1.01) when the capecitabine arm was com-
pared with the 5-FU/LV arm.®!

The impact of adjuvant chemotherapy for pa-
tients with stage II colon cancer has been addressed
in several clinical trials and practice-based studies.
Results from a meta-analysis of 5 trials in which pa-
tients with stage Il and III colon cancer were ran-
domly assigned to receive surgery alone or surgery
followed by adjuvant 5-FU/LV showed that most of
the benefit of adjuvant therapy was seen in the pa-
tients with stage I disease.®*® Similarly, an analy-
sis of pooled data from 7 randomized trials indicated
that overall survival of patients with resected early-
stage colon cancer treated with 5-FU-based adjuvant
therapy was statistically significantly increased in the
subset of patients with positive regional lymph nodes
but not in patients with NO disease when compared
with patients not receiving chemotherapy. These re-
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sults suggest that the benefit of adjuvant therapy is
greater in patients at higher risk due to nodal status.3
These clinical trial results are supported by data from
the community setting. Using the SEER databases,
an outcome analysis of patients with stage II disease,
based on whether patients had or had not received
adjuvant chemotherapy, showed that there was no
statistically significant difference between these 2
groups with respect to 5-year overall survival (e.g.,
78% vs. 75%, respectively), with a HR for survival
of 0.91 (95% CI, 0.77-1.09).%

After primary surgical treatment, the panel rec-
ommends 6 months of adjuvant chemotherapy for
patients with stage III (T1-4, N1-2, MO) resected
colon cancer (see page 781). The treatment options
are: 5-FU/LV/oxaliplatin as the standard of care (cat-
egory 1),%8-7078 or either single agent capecitabine
(category 2A)% or 5-FU/LV (category 2A) in pa-
tients believed to be inappropriate for oxaliplatin
therapy.8%87 The panel concluded that irinotecan-
containing regimens should not be used as adjuvant
therapy in colon cancer. In contrast to other previ-
ously published trials, the QUASAR trial indicates a
small but statistically significant survival benefit for
stage II patients treated with 5-FU/LV.® High-risk
stage 1l (T3-T4, NO, MO) patients, defined as those
with poor prognostic features, including T4 tumors
(stage IIB); poor histologic grade (grade 3 or 4 le-
sions); lymphovascular invasion; bowel obstruction
at presentation; lesions with localized perforation
or close, indeterminate, or positive margins; and
inadequately sampled nodes (< 12 lymph nodes),
should be considered for adjuvant chemotherapy!'®®
with 5-FU/LV/oxaliplatin, single agent 5-FU/LV,
or capecitabine (category 2A for all 3 regimens).
Results of subset analyses of data from the MO-
SAIC trial did not show a significant DFS benefit
of FOLFOX over 5-FU/LV for patients with stage 11
disease at a follow-up of 6 years (HR = 0.84; 95% CI,
0.62-1.14; P = .258). Nevertheless, subset analyses
showed a trend for improved DES in high-risk stage
II patients receiving FOLFOX4 compared with in-
fusional 5-FU/LV (HR = 0.74; 95% CI, 0.52-1.06),
suggesting that this patient population may benefit
from treatment with FOLFOX.™ However, no ben-
efit of FOLFOX over 5-FU/LV was seen for patients
with low-risk stage II disease in the MOSAIC trial.”
Based on these results, as well as the possible long-
term sequelae of oxaliplatin-based chemotherapy,

the panel does not consider FOLFOX to be an appro-
priate adjuvant therapy option for patients with stage
II disease without high-risk features (see page 781).
Decision-making regarding use of adjuvant therapy
for patients with stage Il disease should incorporate
patient-physician discussions individualized for the
patient and include explanations of disease-specific
characteristics and evidence related to the efficacy
and possible toxicities associated with treatment,
centering on patient choice®° (see page 798).

Radiation therapy delivered concurrently with
5-FU-based chemotherapy may be considered for
patients with disease characterized as T4 tumors
penetrating to a fixed structure, and locally recurrent
disease (see pages 781 and 800). Radiation therapy
fields should be defined by preoperative radiologic
imaging or surgical clips. Intraoperative radiother-
apy, if available, should be considered for patients
with T4 or recurrent cancers as an additional boost.
Intensity-modulated radiotherapy (IMRT), which
uses computer imaging to focus radiation to the tu-
mor site and potentially decrease toxicity to normal
tissue,’! should only be used in the context of a clini-
cal trial.

A summary of ongoing clinical trials in early-
stage colon cancer has been presented.”

Principles of the Management of Metastatic
Disease

Approximately 50% to 60% of patients diagnosed
with colorectal cancer will develop colorectal metas-
tases.”?* Patients with stage IV (any T, any N, M1)
colon cancer or recurrent disease can present with
synchronous liver or lung metastases or abdominal
peritoneal metastases. Approximately 15% to 25%
of patients with colorectal cancer present with syn-
chronous liver metastases, although 80% to 90% of
these patients are initially evaluated to have unre-
sectable metastatic liver disease.””" Metastatic
disease more frequently develops metachronously
following treatment for colorectal cancer, with the
liver as a common site of involvement.” There is
some evidence to indicate that synchronous meta-
static colorectal liver disease is associated with a
more disseminated disease state and a worse prog-
nosis than metastatic colorectal liver disease that
develops metachronously. In one retrospective study
of 155 patients who underwent hepatic resection for
colorectal liver metastases, patients with synchronous
liver metastases had more sites of liver involvement
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(P = .008) and more bilobar metastases (P = .016)
when compared with patients diagnosed with meta-
chronous liver metastases.”” For patients presenting
with synchronous metastases and an intact primary
that is not acutely obstructed, palliative resection of
the primary is rarely indicated, and systemic chemo-
therapy is the preferred initial maneuver.!®

It has been estimated that more than half of pa-
tients who die of colorectal cancer have liver metas-
tases at autopsy and that metastatic liver disease is
the cause of death in the majority of these patients.'"!
Results from reviews of autopsy reports of patients
who died from colorectal cancer showed that the liv-
er was the only site of metastatic disease in one-third
of patients.” Furthermore, 5-year survival rates for
patients with metastatic liver disease not undergo-
ing surgery have been shown to be low in a number
of studies.”!®> However, studies of selected patients
undergoing surgery to remove colorectal liver metas-
tases have shown that cure is possible in this popula-
tion and should be the goal for many patients with
colorectal metastatic liver disease.”*'® Recent re-
ports have shown 5-year survival rates after resection
of liver metastases exceeding 50%.!%!% Therefore,
decisions relating to patient suitability, or potential
suitability, and subsequent selection for metastatic
colorectal surgery are critical junctures in the man-
agement of metastatic colorectal liver disease.!®

The criteria for determining patient suitability
for resection, or surgical cure, of metastatic disease
are evolving, with the emphasis being increasingly
placed on the likelihood of achieving negative sur-
gical margins while maintaining adequate liver re-
serve, as opposed to other criteria, such as the num-
ber of liver metastases present (see pages 791 and
792).19%110 Resectability differs fundamentally from
end points that focus more on palliative measures of
treatment, such as response and DFS. Instead, the
resectability end point is focused on the potential of
surgery to cure the disease;!!! resection should not
be undertaken unless complete removal of all known
tumor is realistically possible (RO resection), because
partial liver resection or debulking has not been
shown to be beneficial.**!'® Approaches used in the
surgical treatment of liver metastases include simul-
taneous resections of colorectal cancer and synchro-
nous liver metastases,!!? preoperative portal vein em-
bolization for the purpose of increasing the volume
and function of the portion of the liver which will

’ and hepatic resection per-

114

remain postsurgically,!!
formed in 2 stages for bilobular disease.

Resection is the standard of care for local treat-
ment of metastatic disease that is initially resectable
or converted to a potentially curable status after che-
motherapy.'”® However, some patients in this group
who cannot undergo resection because of comorbid-
ity, location of metastatic lesions (i.e., adjacent to
a major hepatic vein or the vena cava), or an esti-
mate of inadequate liver volume after resection may
be candidates for ablation therapy.'® A number of
retrospective studies have compared radiofrequency
ablation (RFA) and liver resection in the treat-
ment of liver metastases,''”!" although RFA has
not been well studied in this setting. Most of these
studies have shown RFA to be inferior to resection
with respect to rates of local recurrence and 5-year
overall survival.!® It is presently unclear whether the
differences in outcome seen for patients with liver
metastases treated with RFA versus resection alone
are due to patient selection bias, technologic limi-
tations of RFA, or a combination.!'® Nevertheless,
the panel does not consider RFA to be a substitute
for resection in patients with completely resectable
disease. In addition, resection or RFA (either alone
or in combination with resection) should be reserved
for patients whose disease is completely amenable to
local therapy. Use of surgery, RFA, or combination
with a goal of less than complete resection/ablation
of all known sites of disease is not recommended.

The panel consensus is that patients diagnosed
with potentially resectable metastatic colorectal
cancer should undergo an upfront evaluation by
a multidisciplinary team, including surgical con-
sultation (i.e., with an experienced hepatic sur-
geon in cases involving liver metastases) to assess
resectability status.

Most patients diagnosed with metastatic colorec-
tal disease are initially classified as having unresect-
able disease. For those with liver-limited unresect-
able disease, however, preoperative chemotherapy is
being increasingly employed to downsize colorectal
metastases to convert these lesions to a resectable
status (i.e., conversion chemotherapy); it has also
been administered to patients with metastatic dis-
ease determined to be resectable (i.e., neoadjuvant
therapy).'” Potential advantages of this approach
include earlier treatment of micrometastatic dis-
ease, determination of responsiveness to chemo-
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therapy (which can be prognostic and help in the
planning of postoperative therapy), and avoidance
of local therapy for those patients with early disease
progression. Potential disadvantages are chemother-
apy-induced liver injury and missing the “window of
opportunity” for resection through the possibility of
either disease progression or achievement of a com-
plete response, thereby making it difficult to identify
areas for resection.” 1!

Furthermore, results from a recent study of pa-
tients with colorectal cancer receiving preopera-
tive chemotherapy indicated that cancer cells were
still present in most of the original sites of metas-
tases when these sites were examined pathologi-
cally, despite achievement of a complete response
as evaluated on CT scan.'? It is therefore essential
that during treatment with preoperative chemother-
apy, frequent evaluations are undertaken and close
communication is maintained between medical on-
cologists, radiologists, surgeons, and patients so a
treatment strategy can be developed that optimizes
exposure to the preoperative chemotherapy regi-
men and facilitates an appropriately timed surgical
intervention.'”? When preoperative chemotherapy is
planned for patients with initially unresectable dis-
ease, the panel recommends that a surgical re-evalu-
ation should be planned 2 months after initiation of
preoperative chemotherapy and that those patients
who continue to receive preoperative chemotherapy
undergo surgical re-evaluation approximately every
2 months thereafter.!?+1%7

Certain clinicopathologic factors, such as the
presence of extrahepatic metastases and a disease-
free interval of less than 12 months, have been as-
sociated with a poor prognosis in patients with
colorectal cancer,'®19128-130 3]though the ability of
these factors to predict outcome after resection may
be limited.” However, decision-making regarding
whether to offer preoperative therapy begins with
an initial evaluation of the degree of resectability
of metastatic disease. Benefits of initial surgery in
patients with clearly resectable disease character-
ized by generally favorable prognostic characteristics
may outweigh the benefits of downsizing the disease
with neoadjuvant chemotherapy. Alternatively, pre-
operative chemotherapy would be more appropri-
ate in patients with borderline resectable disease or
disease that is initially unresectable but potentially
convertible following response to chemotherapy. In

addition, preoperative chemotherapy may be more
beneficial in patients who have not been exposed to
prior chemotherapy or who have not received it in
the previous 12 months.

The most important benefit of the preoperative
approach is the potential to convert patients with
initially unresectable metastatic disease to a resect-
able state. In the study by Pozzo et al.,'® it was re-
ported that preoperative chemotherapy therapy with
irinotecan combined with 5-FU/LV enabled a signifi-
cant portion (32.5%) of patients with initially unre-
sectable liver metastases to undergo liver resection.
The median time to progression was 14.3 months,
with all these patients alive at a median follow-up of
19 months.

In a phase II study conducted by the North Cen-
tral Cancer Treatment Group (NCCTG),” 44 pa-
tients with unresectable liver metastases were treat-
ed with FOLFOX4. Twenty-five patients (60%) had
tumor reduction and 17 (40%; 68% of responders)
were able to undergo resection after a median period
of 6 months of chemotherapy. In another study of
1439 initially unresectable patients with colorectal
liver disease, 1104 patients were treated with che-
motherapy and 335 (23%) were able to undergo pri-
mary hepatic resection. Of the 1104 patients receiv-
ing chemotherapy, 138 patients (12.5%) classified as
“good responders” underwent secondary hepatic re-
section following preoperative chemotherapy, which
included oxaliplatin in the majority of cases.”’! The
5-year overall survival rate for these 138 patients was
33%. In addition, results from a retrospective analy-
sis of 795 previously untreated patients with meta-
static colorectal cancer enrolled in the Intergroup
N9741 randomized phase Il trial evaluating the effi-
cacy of mostly oxaliplatin-containing chemotherapy
regimens indicated that 24 patients (3.3%) were able
to undergo curative liver resection after treatment.'*
The median overall survival time in this group was
42.4 months.

The choice of chemotherapy regimen in the pre-
operative setting is dependent on a number of fac-
tors, including whether the patient has resectable or
potentially convertible metastatic disease and the
response rates and safety/toxicity issues associated
with the regimens. A recent EORTC phase III study
evaluating use of perioperative FOLFOX4 (6 cycles
before and 6 cycles after surgery) for patients with
initially resectable liver metastases demonstrated
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absolute improvements in 3-year progression-free
survival (PES) of 8.1% (P = .041) and 9.2% (P =
.025) for all eligible and resected patients, respec-
tively, when chemotherapy in conjunction with sur-
gery was compared with surgery alone.'*> The partial
response rate after preoperative FOLFOX was 40%
and operative mortality was less than 1% in both
treatment groups.

There have been recent reports of randomized
clinical trials evaluating preoperative FOLFIRI or
FOLFOX as conversion therapies in combination with
anti-epidermal growth factor receptor (EGFR) inhibi-
tors.?#1% However, a number of randomized studies
have investigated the efficacy and safety of FOLFOX,
CapeOX, or FOLFIRI with and without bevacizumab
or cetuximab in the first-line treatment of patients
with metastatic colorectal cancer (see Chemotherapy
for Advanced or Metastatic Disease section). In addi-
tion, first-line FOLFOXIRI (infusional 5-FU, LV, ox-
aliplatin, irinotecan) has been compared with FOL-
FIRI in 2 randomized clinical trials."**B7 Significantly
improved rates of response and overall survival were
reported for patients in the FOLFOXIRI arm of one of
the studies,*” but not the other.!*

The efficacy of bevacizumab in combination
with FOLFOX and FOLFIRI in the treatment of
unresectable metastatic disease (see pages 793-797)
and section on Chemotherapy for Advanced or
Metastatic Disease) has led to its use in combina-
tion with these regimens in the preoperative setting,
although the safety of administering bevacizumab
pre- or postoperatively, in combination with 5-FU-
based regimens, has not been adequately evaluated.
A retrospective evaluation of data from 2 random-
ized trials of 1132 patients receiving chemotherapy
with or without bevacizumab as initial therapy for
metastatic colorectal cancer indicated that the inci-
dence of wound healing complications was increased
for the group of patients undergoing a major surgi-
cal procedure while receiving a bevacizumab-con-
taining regimen compared with the group receiving
chemotherapy alone while undergoing major surgery
(13% vs. 3.4%, respectively; P = .28).1*% However,
when chemotherapy plus bevacizumab or chemo-
therapy alone was administered prior to surgery, the
incidence of wound healing complications in either
group of patients was low (1.3% vs. 0.5%; P = .63).
The panel recommends at least a 6 week interval
(which corresponds to 2 half-lives of the drug'*’) be-

tween the last dose of bevacizumab and elective sur-
gery. Further support for this recommendation comes
from results of a single center, nonrandomized, phase
II trial of patients with potentially resectable liver
metastases which showed no increase in bleeding or
wound complications when the bevacizumab com-
ponent of CapeOX plus bevacizumab therapy was
stopped 5 weeks prior to surgery (i.e., bevacizumab
excluded from the 6% cycle of therapy).!* In addi-
tion, no significant differences in bleeding, wound,
or hepatic complications were observed in a retro-
spective trial evaluating effects of preoperative be-
vacizumab stopped at 8 weeks or less compared to
more than 8 weeks before resection of liver colorec-
tal metastases for patients receiving oxaliplatin- or
irinotecan-containing regimens.'*!

Other reported risks associated with the preop-
erative approach include the potential for devel-
opment of liver steatohepatitis and sinusoidal liver
injury when irinotecan- and oxaliplatin-based che-
motherapeutic regimens are administered, respec-
tively.!2 12614218 To limit the development of hepa-
totoxicity, it is recommended that surgery should be
performed as soon as possible after the patient be-
comes resectable.

As mentioned previously, colorectal metastatic
disease can also occur in the lung.'* Most of the
treatment recommendations discussed for metastatic
colorectal liver disease also apply to the treatment of
colorectal pulmonary metastases. Combined pulmo-
nary and hepatic resections of resectable metastatic
disease have been performed in highly selected cas-
es.'® The goal of treatment for most abdominal/peri-
toneal metastases is palliative, rather than curative.

Only limited data exist regarding the efficacy of
adjuvant chemotherapy following resection for meta-
static colorectal liver or lung disease. In a pooled anal-
ysis of results from 2 randomized clinical trials which
closed prematurely involving patients with a poten-
tially curative resection randomly assigned to either
systemic chemotherapy with 5-FU/LV or observation,
the median PFS was 27.9 months in the chemothera-
py arm and 18.8 months for those undergoing surgery
alone (HR = 1.32;95% CI, 1.00-1.76; P = .058) with
no difference in overall survival.'* Nevertheless, the
panel recommends administration of a course of an
active systemic chemotherapy regimen for metastatic
disease, for a total perioperative treatment time of
approximately 6 months, for most patients following
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liver or lung resection to increase the likelihood that
residual microscopic disease will be eradicated.

Placement of a hepatic arterial port or implant-
able pump during surgical intervention for liver
resection with subsequent administration of che-
motherapy directed to the liver metastases through
the hepatic artery (i.e. HAI) remains an option
(category 2B). In a randomized study of patients
who had undergone hepatic resection, administra-
tion of floxuridine (with dexamethasone and with
or without LV) by HAI in addition to systemic che-
motherapy was shown to be superior to systemic
chemotherapy alone with respect to 2-year survival
and time to progression of hepatic disease.”'*” How-
ever, the difference in survival between the 2 arms
was not significant at later follow-up periods.”!* A
number of other clinical trials have shown signifi-
cant improvement in response or time to hepatic dis-
ease progression when HAI therapy was compared
with systemic chemotherapy, although most have
not shown a survival benefit of HAI therapy.” Some
of the uncertainties regarding patient selection for
preoperative chemotherapy are also relevant to the
application of HAL'® However, limitations on the
use of HAI therapy include the potential for biliary
toxicity” and the requirement for specific technical
expertise. The consensus of the panel is that HAI
therapy should be considered only at institutions
with extensive experience in both the surgical and
medical oncologic aspects of the procedure.

Finally, a number of liver-directed therapies ex-
ist, although their role in the treatment of colorectal
metastases is controversial. These therapies include
arterial radioembolization with yttrium-90 micro-
spheres,"*1%° arterial chemoembolization,"”® and
conformal radiation therapy.”’! Use of intra-arterial
embolization is a category 3 recommendation for
select patients with predominant hepatic metasta-
ses, and conformal external beam radiation therapy
should not be used unless the patient is symptom-
atic or it is used in the setting of a clinical trial (see
following sections on Workup and Management of
Synchronous Metastatic Disease and Workup and
Management of Metachronous Metastatic Disease).

Workup and Management of Synchronous
Metastatic Disease

The workup for patients in whom metastatic syn-
chronous adenocarcinoma from large bowel (e.g.,
colorectal liver metastases) is suspected should in-

clude a total colonoscopy, CBC, platelets, chemistry
profile, CEA determination, and a CT scan of the
chest, abdomen, and pelvis* (see page 782). The
panel also recommends tumor KRAS gene status
testing for all patients with metastatic colon cancer at
the time of diagnosis of metastatic disease (see previ-
ous discussion of KRAS testing). The panel strongly
discourages the routine use of PET scanning for stag-
ing, baseline imaging, or routine follow up, and rec-
ommends consideration of a preoperative PET scan
at baseline only if prior anatomic imaging indicates
the presence of potentially surgically curable M1 dis-
ease; the purpose of this PET scan is to evaluate for
unrecognized metastatic disease that would preclude
the possibility of surgical management. Patients with
clearly unresectable metastatic disease should not
have baseline PET scans, nor should PET be used to
assess response to chemotherapy. The criteria for po-
tential surgical cure include metastatic disease that
is not initially resectable, but for which surgical cure
may become possible after preoperative chemothera-
py. It should be noted that in the overwhelming ma-
jority of cases, the presence of extrahepatic disease
will preclude the possibility of resection for cure;
conwersion to resectability for the most part refers to a
patient with liver-only disease that, due to involve-
ment of critical structures, cannot be resected unless
regression is accomplished with chemotherapy. It
should be noted that a PET scan can become tran-
siently negative following chemotherapy (e.g., in the
presence of necrotic lesions)"*? and the panel recom-
mends against using PET scan to evaluate response
to chemotherapy. False—positive PET results can oc-
cur in the presence of tissue inflammation following
surgery or infection."””> An MRI with intravenous
contrast can be considered as part of the preopera-
tive evaluation of patients with potentially surgically
resectable M1 liver disease. For example, an MRI
with contrast may be of use in situations where PET
and CT results are inconsistent with respect to the
extent of disease in the liver. Close communication
between members of the multidisciplinary treatment
team is recommended, including an upfront evalu-
ation by a surgeon experienced in the resection of
hepatobiliary and lung metastases.

Resectable Synchronous Liver or Lung Metasta-
ses: If a patient is a candidate for surgery and the
liver or lung metastases are deemed resectable, the
panel recommends the following options: colec-
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tomy and synchronous or subsequent liver (or lung)
resection,”!® neoadjuvant chemotherapy for 2 to
3 months (e.g., choice of FOLFIRI, FOLFOX,* or
CapeOX [capecitabine, oxaliplatin]) with or without
bevacizumab, or the same chemotherapy regimens
with or without cetuximab (consider in KRAS wild
type tumors only) followed by synchronous or staged
colectomy with liver or lung resection, or colectomy
followed by neoadjuvant chemotherapy (see previ-
ous discussion) and a staged resection of metastatic
disease (see page 782). Patients with a solitary lesion
in their lungs who can undergo resection should be
considered for colectomy followed by staged thora-
cotomy and pulmonary nodule resection. Resection
of primary colon cancer before initiation of chemo-
therapy is rarely necessary and should only be done
in patients with severe symptoms (e.g., complete in-
testinal obstruction) related to the primary cancer.
Advantages to a neoadjuvant chemotherapy ap-
proach include the possibility of downsizing both the
primary tumor and metastatic lesions before surgery,
and a very low rate of complications related to the
unresected primary cancer.”® In addition, administra-
tion of neoadjuvant chemotherapy for a period of 2
to 3 months may help distinguish patients who are
more likely to benefit from metastasectomy because
of indolent disease. If bevacizumab is included in
the neoadjuvant regimen, there should be at least
a 6 week interval between the last dose of bevaci-
zumab and surgery, with a 6 to 8 week postoperative
period before re-initiation of bevacizumab. Patients
who have completely resected liver or lung metas-
tases should be offered adjuvant chemotherapy. The
panel recommends approximately 6 months total
duration of pre- and postoperative chemotherapy.
Recommended options for adjuvant therapy in-
clude active chemotherapy regimens for advanced
or metastatic disease (category 2B), with the excep-
tion of FOLFOXIRI. In the case of liver metastases
only, HAI therapy with or without systemic 5-FU/
LV (category 2B) or a continuous intravenous 5-FU
infusion remains an option at centers with experi-
ence in the surgical and medical oncologic aspects
of this procedure. Observation or a shortened course
of chemotherapy can be considered for patients who
have completed neoadjuvant chemotherapy. Post-
treatment follow-up for patients classified as stage
IV and no evidence of disease (NED) is described in

“Post-Treatment Surveillance.” Overall, combined

neoadjuvant and adjuvant treatments should not ex-
ceed 6 months.

Unresectable  Synchronous Liver or Lung
Metastases: For patients with liver or lung disease
deemed to be unresectable, the panel recommends
chemotherapy corresponding to initial therapy for
metastatic disease (e.g., choice of FOLFIRI, FOLE-
OX, or CapeOX with or without bevacizumab, or the
same chemotherapy regimens with or without cetux-
imab [consider in KRAS wild type tumors only]) to
attempt to render these patients candidates for resec-
tion (see page 783). Preoperative chemotherapy reg-
imens with high response rates should be considered
for patients with potentially convertible disease;!*
these patients should be re-evaluated for resection
after 2 months of preoperative chemotherapy and
every 2 months thereafter while undergoing such
therapy. If bevacizumab is included as a component
of the conversion therapy, there should be at least a 6
week interval between the last dose of bevacizumab
and surgery, with a 6 to 8 week postoperative period
before re-initiation of bevacizumab.

Patients with disease converted to a resectable
state should undergo synchronized or staged resec-
tion of colon and metastatic cancer including treat-
ment with pre- and postoperative chemotherapy
for a preferred total duration of 6 months. Recom-
mended options for adjuvant therapy include active
chemotherapy regimens for advanced or metastatic
disease (category 2B). In the case of liver metastases
only, HAI therapy with or without systemic 5-FU/
LV (category 2B) or continuous intravenous 5-FU
infusion remains an option at centers with experi-
ence in the surgical and medical oncologic aspects
of this procedure. Observation or a shortened course
of chemotherapy can be considered for patients who
have completed preoperative chemotherapy. Pri-
mary treatment of unresectable synchronous liver or
lung metastases by palliative colon resection should
be considered only if the patient has an unequivo-
cal imminent risk of obstruction or acute significant
bleeding.!® It should be noted that symptomatic
improvement in the primary is often seen with first-
line systemic chemotherapy, even within the first
1 to 2 weeks, and routine palliative resection of a
synchronous primary lesion should not be routinely
done in the absence of overt obstruction. Complica-
tions from the intact primary lesion are uncommon
in these circumstances, and its removal delays initia-
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tion of systemic chemotherapy. An intact primary is
not a contraindication to bevacizumab use. The risk
of gastrointestinal perforation in the setting of beva-
cizumab is not decreased by removal of the primary
tumor, as large bowel perforations, in general, and
perforation of the primary lesion, in particular, are
rare (see upcoming discussion).

Ablative therapy of metastatic disease, either
alone or in combination with resection, can also be
considered when all measurable metastatic disease
can be treated (see previous section on Principles of
the Management of Metastatic Disease). Post-treat-
ment follow-up for patients classified as stage IV and
NED is described in “Post-Treatment Surveillance.”

Patients with unresectable metastatic disease not
responding to preoperative therapy should receive che-
motherapy for advanced or metastatic disease as out-
lined on pages 793—797 with treatment selection based,
in part, on whether or not the patient is an appropriate
candidate for intensive therapy. Debulking surgery or
ablation without curative intent is not recommended.

The panel reached no consensus regarding the

use of liver-directed therapies, such as arterial radio-
embolization therapy and arterial chemoemboliza-
tion therapy. For select patients, with chemotherapy
resistant/refractory disease characterized by pre-
dominant liver metastases and no obvious systemic
disease, use of these interventions was supported by
some panel members but not others (category 3). The
consensus of the panel is that conformal external ra-
diation therapy should not be used unless the patient
is symptomatic or in a clinical trial.
Synchronous Abdominal/Peritoneal Metastases:
For patients with peritoneal metastases and obstruc-
tion, surgical options include colon resection, divert-
ing colostomy, or a bypass of impending obstruction
or stenting, followed by chemotherapy for advanced
or metastatic disease (see page 784). The primary
treatment of patients with non-obstructing metas-
tases is chemotherapy for advanced or metastatic
disease. The panel currently considers the treatment
of disseminated carcinomatosis with cytoreductive
surgery (i.e., peritoneal stripping surgery) and peri-
operative hyperthermic intraperitoneal chemother-
apy”*! to be investigational and does not endorse
such therapy outside of a clinical trial. However, the
panel recognizes the need for randomized clinical tri-
als that will address the risks and benefits associated
with each of these modalities.

Workup and Management of Metachronous
Metastatic Disease

Routine use of PET to monitor for disease recurrence
is not recommended. It should be noted that the
CT that accompanies a PET/CT is a non-contrast
CT, and thus not of ideal quality for routine surveil-
lance. Upon documentation on dedicated contrast-
enhanced CT or MRI of metachronous metastases in
which disease is or may become resectable, charac-
terization of the extent of disease by PET scan is rec-
ommended. PET is used at this juncture to promptly
characterize the extent of metastatic disease and to
identify possible sites of extrahepatic disease which
could preclude surgery.’”® As with other first iden-
tifications of metastatic disease, a tumor sample
(metastases or original primary) should be sent for
KRAS genotyping in order to define whether anti-
EGEFR agents can be considered in the list of poten-
tial options for this patient (see previous discussion
of KRAS testing). Close communication between
members of the multidisciplinary treatment team
is recommended, including upfront evaluation by a
surgeon experienced in the resection of hepatobili-
ary and lung metastases (see page 786).

The management of metachronous metastatic
disease is further distinguished from that of syn-
chronous disease by also including an evaluation of
the chemotherapy history of the patient and by the
absence of colectomy. Resectable patients are clas-
sified according to whether they have received no
previous chemotherapy or prior chemotherapy (see
page 787). For patients who have resectable meta-
static disease, primary treatment options include ini-
tial resection followed by chemotherapy with an ac-
tive chemotherapy regimen for 6 months (see pages
793-797) or neoadjuvant chemotherapy for 2 to 3
months followed by resection and additional post-
operative chemotherapy for a total duration, includ-
ing pre- and postoperative chemotherapy, of up to 6
months based on response to the neoadjuvant regi-
men; observation is also an option for patients with-
out a response to neoadjuvant therapy. For example,
the same chemotherapy regimen used in the neo-
adjuvant setting should be repeated postoperatively
for patients with a preoperative disease response to
such therapy. However, either an alternative active
chemotherapy regimen (see pages 793-797) or ob-
servation is an option in the postoperative setting
for patients not responding to neoadjuvant therapy.
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Patients determined by cross-sectional imaging
or PET scan to have unresectable disease (including
those considered to potentially convertible or un-
convertible) should receive an active chemotherapy
regimen based on prior chemotherapy history (see
pages 786 and 787). Specifically, patients exhibit-
ing disease progression on FOLFOX administered
within the previous 12 months should be switched
to a FOLFIRI regimen with the option of includ-
ing bevacizumab or cetuximab (KRAS wild type
only). Patients potentially convertible to resectabil-
ity should be re-evaluated for disease conversion to
a resectable status every 2 months; those with che-
motherapy-responsive disease who are converted to
a resectable state should undergo resection followed
by postoperative therapy as described above for pa-
tients with resectable disease and a history of pre-
vious chemotherapy. In the case of liver metastases
only, HAI therapy with or without systemic 5-FU/LV
(category 2B) or continuous intravenous 5-FU infu-
sion remains an option at centers with experience in
this procedure.

Patients with unresectable metastatic disease not
responding to preoperative therapy should receive
chemotherapy for advanced or metastatic disease as
outlined on pages 793-797, with treatment selection
based, in part, on whether or not the patient is an ap-
propriate candidate for intensive therapy. Patients re-
ceiving palliative chemotherapy should be monitored
with CT or MRI scans approximately every 2 to 3
months. PET scans are not recommended for routine
monitoring of the progression of metastatic disease.

Chemotherapy for Advanced or Metastatic
Disease
The current management of disseminated metastatic
colon cancer uses various active drugs, either in com-
bination or as single agents: 5-FU/LV, capecitabine,
irinotecan, oxaliplatin, bevacizumab, cetuximab,
and panitumumab.?>#3LB6BTIIT The  putative
mechanisms of action for these agents are varied
and include interference with DNA replication and
inhibition of the activities of vascular endothelial
growth factor (VEGF) receptors and EGFR.!7>1P
The choice of therapy is based on consideration of
the type and timing of prior therapy that was admin-
istered and the differing toxicity profiles of the con-
stituent drugs.

Although the specific chemotherapy regimens
listed in the guideline are designated according to

whether they pertain to initial therapy or therapy
after first or second progression, it is important to
clarify that these recommendations represent a con-
tinuum of care and that the lines of treatment are
blurred rather than discrete.” For example, if oxali-
platin, administered as part of an initial treatment
regimen, is discontinued after 12 weeks or earlier
for escalating neurotoxicity, continuation of the rest
of the treatment regimen would still be considered
initial therapy. Principles to consider at the start of
therapy include pre-planned strategies for altering
therapy for patients in both the presence and ab-
sence of disease progression, as well as plans for ad-
justing therapy for patients who experience certain
toxicities. For example, decisions related to thera-
peutic choices following first progression of disease
should be based, in part, on prior therapies received
by the patient (i.e., exposing patient to a range of
cytotoxic agents). Furthermore, an evaluation of
the efficacy and safety of these regimens for an indi-
vidual patient must take into account not only the
component drugs, but also the doses, schedules, and
methods of administration of these agents, as well as
the potential for surgical cure and the performance
status of the patient.

As initial therapy for metastatic disease in a pa-
tient appropriate for intensive therapy (i.e., one with
a good tolerance for such therapy for whom a high
tumor response rate would be potentially beneficial),
the panel recommends a choice of 5 chemotherapy
regimens: FOLFOX (e.g., mFOLFOX6 or FOLEF-
OX4), 10016817618 CapeOX, 18218 FOLFIRI, 61177181185
5-FUJLV,163160185-187 o FOLFOXIRI (see pages 793—
797).1587 Although use of FOLFOXIRI as initial ther-
apy is a category 2B recommendation, the panel does
not consider any of the other regimens (i.e., FOLFOX,
CapeOX, and FOLFIRI) to be preferable over the oth-
ers as initial therapy for metastatic disease. The addi-
tion of either bevacizumab or cetuximab (cetuximab
only for those with disease characterized by the KRAS
wild-type gene only) is an option if FOLFIRI, FOLF-
OX, or CapeOX is administered.?!%

With respect to treatment of metastatic disease,
the panel consensus was that FOLFOX and CapeOX
can be used interchangeably.'®? Both FOLFIRI and
infusional 5-FU/LV regimens are recommended in
combination with bevacizumab,!®"! whereas the
option of cetuximab (for KRAS wild-type tumor
only) in combination with FOLFIRI is also includ-
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ed.’! If FOLFOXIRI is used (category 2B), it is rec-
ommended without the addition of a biologic agent
since data regarding the efficacy and safety of such a
combination are not yet mature. For those patients
not appropriate for intensive therapy (i.e., either due
to comorbidity or absence of the need for a therapy
associated with a high tumor response rate), initial
therapy options include either capecitabine®! or in-
fusional 5-FU/LV with or without the addition of be-
vacizumab'®1? or cetuximab alone (for those with
KRAS wild-type gene only).”

Pooled results from several randomized phase II
studies have demonstrated that the addition of be-
vacizumab to first-line 5-FU/LV improved overall
survival in patients with metastatic colorectal can-
cer when compared to survival results for patients
receiving these regimens without bevacizumab.!"!%
A combined analysis of the results of several of these
trials showed that addition of bevacizumab to 5-FU/
LV was associated with a median survival of 17.9
months versus 14.6 months for regimens consisting
of 5-FU/LV or 5-FU/LV plus irinotecan without bev-
acizumab.'” A study of previously untreated patients
receiving bevacizumab and irinotecan-5-FU chemo-
therapy (IFL) also provided support for the inclusion
of bevacizumab in initial therapy."” In that pivotal
trial, a longer survival time was observed with the use
of bevacizumab (20.3 vs. 15.6 months; HR = 0.66;
P < .001). Results from a recent head-to-head ran-
domized, double-blind, placebo-controlled phase III
study (N016966) comparing CapeOX (capecitabine
dose 1000 mg/m? twice daily for 14 days) with FOLF-
OX have been reported. With a median follow-up
period of over 30 months, results from this study sup-
port the conclusion that CapeOx is non-inferior to
FOLFOX when used in the initial treatment of met-
astatic colorectal cancer.!®>!% However, in this large
trial of 1400 patients, the addition of bevacizumab
to oxaliplatin-based regimens was associated with a
more modest PFS increase of 1.4 months compared
to these regimens without bevacizumab (HR = 0.83;
97.5% CI, 0.72-0.95; P = .0023), and the differ-
ence in overall survival, which was also a modest 1.4
months, did not reach statistical significance (HR =
0.89; 97.5% CI, 0.76-1.03; P = .077).

Researchers have suggested that differences
observed in cross-study comparisons of NO16966
with other trials might be related to differences in
the discontinuation rates and durations of treat-

ment between trials, although such hypotheses are
only conjectural.'® Furthermore, in this study, abso-
lutely no difference in response rates was seen with
or without bevacizumab (see following discussion),
and this finding would not be potentially influenced
by the early withdrawal rates, which occurred after
the responses would have occurred. Results of subset
analyses evaluating the benefit of adding bevacizum-
ab to either FOLFOX or CapeOX indicated that be-
vacizumab was associated with improvements in PFS
when added to CapeOX but not FOLFOX, although
the PFS curves observed for patients receiving either
CapeOX plus bevacizumab or FOLFOX plus bevaci-
zumab were nearly identical.!®®

The results of the phase III BICC-C study evalu-
ating the effectiveness of 3 irinotecan-containing
regimens with and without bevacizumab demon-
strated that, for first-line treatment of advanced
colorectal cancer, FOLFIRI is superior to a modified
IFL regimen or CapelRI (capecitabine plus irinote-
can) in terms of efficacy and safety.!”>'® Although
this trial was closed early and did not meet projected
enrollment, a statistically significant increase in PFS
was observed for patients receiving first-line FOL-
FIRI (7.6 months) when compared to those receiv-
ing either a modified IFL regimen (5.9 months; P =
.004) or CapelRI (5.8 months; P = .015) at a median
follow-up of 22.6 months. No significant differenc-
es in median overall survival were observed for the
modified IFL or CapelRI regimens compared with
the FOLFIRI regimen.

When FOLFIRI or modified IFL was combined
with bevacizumab, PFS was shown to increase to
11.2 and 8.3 months, respectively, although this dif-
ference was not statistically significant (P = .28).
However, at a median follow-up of 34.4 months,
overall survival was statistically significantly higher
for patients receiving FOLFIRI plus bevacizumab
(28.0 months) compared with modified IFL plus be-
vacizumab (19.2 months; P = .037).¢ Evidence for
the comparable efficacy of FOLFOX and FOLFIRI
comes from a crossover study in which patients re-
ceived either FOLFOX or FOLFIRI as initial therapy
and were then switched to the other regimen at the
time of disease progression.!”” Similar response rates
and PFS times were obtained when these 2 regimens
were used as first-line therapy. Further support for
this conclusion has come from results of a phase 111
trial comparing the efficacy and toxicity of FOLF-
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OX4 and FOLFIRI regimens in previously untreated
patients with metastatic colorectal cancer.'® No dif-
ferences were observed in response rate, PES times,
and overall survival. The results of an ongoing phase
[1I study evaluating the effectiveness of FOLFIRI in
combination with bevacizumab in the initial treat-
ment of patients with metastatic disease have not yet
been reported.'’?

Use of FOLFOXIRI compared with FOLFIRI as
initial therapy for the treatment of metastatic dis-
ease has been investigated in 2 randomized phase
III trials. In one study, statistically significant im-
provements in PES (9.8 vs. 6.9 months; HR = 0.63;
P = .0006) and median overall survival (22.6 vs.
16.7 months; HR = 0.70; P = .032) were observed
in the FOLFOXIRI arm,”” although there was no
overall survival difference between the 2 treatment
arms in the other study (median overall survival:
19.5 and 21.5 months, for FOLFIRI and FOLFOX-
IRI, respectively; P = .337).13¢ Both studies showed
some increased toxicity in the FOLFOXIRI arm
(e.g., significant increases in neurotoxicity and
neutropenia;?’ diarrhea, alopecia and neurotoxic-
ity*°) but no differences in the rate of toxic death
were reported.*® The option of FOLFOXIRI as ini-
tial therapy for patients with metastatic colorectal
disease has been added to the guidelines as a cat-
egory 2B option.

The randomized phase III study E3200, con-
ducted by ECOG in patients who had progressed
through a first-line non-bevacizumab—containing
regimen, demonstrated that the addition of bevaci-
zumab to second-line FOLFOX4 modestly improved
survival in these bevacizumab-naive patients with
previously-treated advanced colorectal cancer. Me-
dian overall survival was 12.9 months for patients
receiving FOLFOX4 plus bevacizumab compared to
10.8 months for patients receiving FOLFOX4 alone
(P = .0011)."8 Use of single agent bevacizumab is
not recommended since it was shown to have in-
ferior efficacy compared with FOLFOX alone or
FOLFOX plus bevacizumab in the treatment arms.!*
Although this study involved patients with previ-
ously-treated disease, the results cannot be used to
support use of bevacizumab in patients after first
or second progression if they have progressed on a
bevacizumab-containing regimen.

The risk of stroke and other arterial events is in-
creased in elderly patients receiving bevacizumab.!*’

In addition, use of bevacizumab may interfere with
wound healing"?®13%19? (see previous section on Prin-
ciples of Management of Metastatic Disease), and
gastrointestinal perforation is a rare, but important,
side effect of bevacizumab therapy in patients with
colorectal cancer.’®!”? Extensive prior intra-abdomi-
nal surgery, such as peritoneal stripping, may predis-
pose patients to gastrointestinal perforation. A small
cohort of patients with advanced ovarian cancer had
an unacceptably high rate of gastrointestinal perfo-
ration when treated with bevacizumab;' this illus-
trates that peritoneal debulking surgery may be a risk
factor for gastrointestinal perforation whereas the
presence of an intact primary tumor does not appear
to increase the risk.

With respect to the toxicities associated with
capecitabine use, the panel noted that patients with
diminished creatinine clearance may accumulate
levels of the drug.?®® The incidence of hand—foot syn-
drome was increased for patients receiving capecitabi-
ne-containing regimens versus either bolus or in-
fusional regimens of 5-FU/LV'"2?® and that North
American patients may experience a higher incidence
of adverse events with certain doses of capecitabine
compared with patients from other countries.”®! Such
toxicities may necessitate modifications in the dosing
of capecitabine,!?>?®2%2 and patients should be moni-
tored closely so dose adjustments can be made at the
earliest signs of certain side effects, such as hand—foot
syndrome. It is currently not known whether the effi-
cacy of CapeOX plus bevacizumab and FOLFOX plus
bevacizumab remain comparable when capecitabine
doses are lower than the 1000 mg/m? twice daily dose
used in the study of Saltz et al.'®

Toxicities associated with irinotecan include
both early and late forms of diarrhea, dehydration,
and severe neutropenia.?®**** Irinotecan is metabo-
lized by the enzyme uridine diphosphate-glucuronyl
transferase 1A1 (UGT1A1) which is also involved
in converting substrates, such as bilirubin, into more
soluble forms through conjugation with certain gly-
cosyl groups. Deficiencies in UGT1A1 can be caused
by certain genetic polymorphisms and can result in
conditions associated with accumulation of uncon-
jugated hyperbilirubinemias, such as types I and II
of Crigler-Najjar syndrome and Gilbert syndrome.
Thus, irinotecan should be used with caution and at
a decreased dose in patients with Gilbert’s disease or
elevated serum bilirubin.?®
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Similarly, certain genetic polymorphisms in
the gene encoding for UGT1AL1 can result in a de-
creased level of glucuronidation of the active me-
tabolite of irinotecan, resulting in an accumulation
of the drug,®**% although severe irinotecan-related
toxicity is not experienced by all patients with these
polymorphisms.?®® A commercial test is available to
detect the UGT1A1*28 allele which is associated
with decreased gene expression and, hence, reduced
levels of UGT1A1 expression.?”” A warning has been
added to the label for Camptosar which indicates
that a reduced starting dose should be used in pa-
tients known to be homozygous for UGT1A1%*28.2%
A practical approach to the use of UGT1A1%28 al-
lele testing with respect to patients receiving irino-
tecan has been presented,’® although guidelines for
use of this test in clinical practice have not been es-
tablished. Furthermore, UGT1A1 testing on those
with irinotecan toxicity is not recommended since
that patient will require a dose reduction regardless
of the UGTIALI test result.

Use of oxaliplatin has been associated with
an increased incidence of peripheral sensory neu-
ropathy.?’” Results of the OPTIMOX1 study dem-
onstrated that a “stop-and-go” approach employ-
ing oxaliplatin-free intervals resulted in decreased
neurotoxicity but did not affect overall survival in
patients receiving FOLFOX as initial therapy for
metastatic disease.’®® Therefore, the panel recom-
mends adjustments in the schedule/timing of the ad-
ministration of this drug as a means of limiting this
adverse effect. Discontinuation of oxaliplatin from
FOLFOX or CapeOX should be strongly considered
after 3 months of therapy, or sooner for unaccept-
able neurotoxicity, with other drugs in the regimen
maintained until time of tumor progression. Patients
experiencing neurotoxicity on oxaliplatin should
not receive subsequent oxaliplatin therapy until and
unless there is near-total resolution of that neurotox-
icity, but oxaliplatin can be reintroduced if stopped
to prevent development of neurotoxicity.

In the phase [I OPTIMOX2 trial, patients were
randomized to receive an induction FOLFOX regi-
men (6 cycles) followed by discontinuation of all
chemotherapy until tumor progression reached
baseline followed by reintroduction of FOLFOX or
an OPTIMOXI1 approach (discontinuation of ox-
aliplatin after 6 cycles of FOLFOX [to prevent or
reduce neurotoxicity] with continuance of 5-FU/LV

followed by reintroduction of oxaliplatin upon dis-
ease progression).?”” Results of the study demonstrat-
ed a strong trend for improved overall survival for
patients receiving the OPTIMOXI1 approach com-
pared with patients undergoing an early, pre-planned
chemotherapy-free interval (median overall survival
26 vs. 19 months; P = .0549).

The consensus of the panel is that infusional
5-FU regimens appear to be less toxic than bolus reg-
imens, and that any bolus regimen of 5-FU is inap-
propriate when administered with either irinotecan
or oxaliplatin. Therefore, the panel no longer recom-
mends using the [FL regimen (which was shown to
be associated with increased mortality and decreased
efficacy relative to FOLFIRI in the BICC-C trial'®
and inferior to FOLFOX in the Intergroup trial'®) at
any point in the therapy continuum. In combination
with irinotecan or oxaliplatin, 5-FU should be ad-
ministered via an infusional biweekly regimen!¢"!%>
or capecitabine should be used.!®*

Recently, cetuximab has been studied in combi-
nation with FOLFIRI’! and FOLFOX? as initial ther-
apy options for treatment of metastatic colorectal
cancer. A sizable body of recent literature has dem-
onstrated that tumors with a mutation in codon 12
or 13 of the KRAS gene are essentially insensitive to
EGFR inhibitors such as cetuximab or panitumum-
ab.”*3? The panel therefore strongly recommends
KRAS genotyping of tumor tissue (either primary
tumor or metastasis) in all patients with metastatic
colorectal cancer (see pages 788-790). Patients with
known codon 12 or 13 KRAS mutations should not
be treated with either cetuximab or panitumumab,
either alone or in combination with other antican-
cer agents, as there is virtually no chance of benefit
and the exposure to toxicity and expense cannot
be justified. It is implied throughout the guidelines
that NCCN recommendations involving cetuximab
or panitumumab relate only to patients with KRAS
wild type gene.

Use of cetuximab as initial therapy for metastatic
disease was investigated in the CRYSTAL trial where
patients were randomly assigned to receive FOLFIRI
with or without cetuximab.’! Retrospective analyses
of the subset of patients with known KRAS tumor
status showed a statistically significant improvement
in median PES with the addition of cetuximab in the
group with disease characterized by the KRAS wild-
type gene (9.9 vs. 8.7 months; HR = 0.68; 95% CI,
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0.50-0.94; P = .02). In a retrospective evaluation of
the subset of patients with known tumor KRAS sta-
tus enrolled in the randomized phase II OPUS trial,
addition of cetuximab to FOLFOX was associated
with an increased objective response rate (61% vs.
37%j odds ratio = 2.54; P = .011) and a very slightly
lower risk of disease progression by 15 days (7.7 vs.
7.2 months; HR = .57; 95% CI, 0.358-0.907; P =
.0163) compared with FOLFOX alone.?

The recommended therapy options after first
progression for patients who have received prior
5-FU/LV-based therapy are dependent on the initial
treatment regimen and include FOLFIRI'® with or
without cetuximab,’! and irinotecan in combination
with cetuximab!™ or as a single agent,'®* for patients
who had received a FOLFOX or CapeOX-based regi-
men for initial therapy. FOLFOX or CapeOX alone
is an option for patients who received a FOLFIRI-
based regimen as initial treatment. If cetuximab is
used as part of an initial therapy regimen, then nei-
ther cetuximab nor panitumumab should be used
in second or subsequent lines of therapy. The rec-
ommendations regarding use of CapeOX in lieu of
FOLFOX after first progression are supported by the
results of studies demonstrating comparable efficacy
of these 2 agents in initial therapy.'®

Other options for patients initially treated with a
FOLFIRI-based regimen include cetuximab plus iri-
notecan, or single agent cetuximab or panitumumab
for those not appropriate for the combination with
irinotecan. For patients receiving 5-FU/LV without
oxaliplatin or irinotecan as initial therapy, options
after first progression include FOLFOX, CapeOX,
FOLFIRI, or single agent irinotecan. The recom-
mended option for patients experiencing disease
progression on initial therapy with FOLFOXIRI is
cetuximab plus irinotecan (for patients with tumors
characterized by the wild-type KRAS gene only)
or cetuximab or panitumumab alone for those with
wild-type KRAS gene only who are not able to toler-
ate the combination.

Results from a randomized study to evaluate the
efficacy of FOLFIRI and FOLFOX6 regimens as ini-
tial therapy and to determine the effect of using se-
quential therapy with the alternate regimen follow-
ing first progression showed neither sequence to be
significantly superior with respect to PFS or median
overall survival.'”” A combined analysis of data from
7 recent phase III clinical trials in advanced colorec-

tal cancer provided support for a correlation between
an increase in median survival and administration
of all 3 cytotoxic agents (i.e., 5-FU/LV, oxaliplatin,
and irinotecan) at some point in the continuum of
care.”!® Furthermore, overall survival was not as-
sociated with the order in which these drugs were
received. Single agent irinotecan administered af-
ter first progression has been shown to significantly
improve overall survival relative to best supportive
care?!! or infusional 5-FU/LV.?!?

In the study by Rougier et al.,*'* median over-
all survival was 4.2 months for irinotecan compared
with 2.9 months for 5-FU (P = .030), whereas Cun-
ningham et al.?!! reported a survival rate at 1 year
of 36.2% in the group receiving irinotecan versus
13.8% in the supportive-care group (P = .001). Fur-
thermore, no significant differences in overall sur-
vival were observed in the Intergroup N9841 trial
when FOLFOX was compared to irinotecan mono-
therapy following first progression of metastatic
colorectal cancer.?”’ Infusion of calcium and magne-
sium salts has been suggested as a potential means of
limiting the neurotoxic effects of oxaliplatin. Data
are limited on this topic but such an approach may
be considered.

Cetuximab has been studied as a single
agent*'*?% and in combination with irinote-
can,!™?b for patients with disease progression on
initial therapy for metastatic disease. However, it is
important to note that KRAS testing was not done
in the earlier studies, unless otherwise specified in
the text. A partial response rate of 9% was observed
when single agent cetuximab was administered in an
open-label phase II trial to 57 patients with colorec-
tal cancer refractory to prior irinotecan-containing
therapy.’!* In addition, cetuximab monotherapy was
reported to significantly increase both PFS (HR =
0.68; 95% CI, 0.57-0.80; P < .001) and overall sur-
vival (HR = 0.77; 95% CI, 0.64-0.92; P = .005) for
patients with refractory metastatic colorectal cancer
when compared with best supportive care alone.?!®

In a retrospective analysis of the subset of pa-
tients in this trial with known KRAS tumor status,
the benefit of cetuximab versus best supportive care
was shown to be enhanced to patients with KRAS
wild-type tumors.” For those patients, median PFS
was 3.7 months compared with 1.9 months (HR
= 0.40; 95% CI, 0.30-0.54; P < .001) and median

overall survival was 9.5 months compared with 4.8
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months (HR = 0.55; 96% CI, 0.41-0.74; P < .001)
in favor of the cetuximab arm. Results from a direct
comparison of cetuximab monotherapy and combi-
nation cetuximab and irinotecan in patients who
had progressed following initial therapy with an
irinotecan-based regimen, indicated that response
rates were doubled in the group receiving the combi-
nation of cetuximab plus irinotecan when compared
with patients receiving cetuximab monotherapy
(22.9% vs. 10.8%; P = .007).17°

Results of a large phase III study of similar de-
sign did not show a difference in overall survival be-
tween the 2 treatment arms, but showed significant
improvement in response rate and median PFS for
the combination of irinotecan and cetuximab com-
pared with irinotecan alone. Toxicity was higher in
the cetuximab-containing arm.?'” Therefore, it is ac-
ceptable to use either irinotecan alone or cetuximab
plus irinotecan. For patients receiving irinotecan
alone, the combination of cetuximab and irinotecan
is preferable to cetuximab alone as therapy after pro-
gression on irinotecan for those who can tolerate this
combination. For patients not able to tolerate cetux-
imab plus irinotecan, either single agent cetuximab
or single agent panitumumab can be considered.

Panitumumab has been studied as a single agent
in the setting of metastatic colorectal cancer for pa-
tients with disease progression on both oxaliplatin
and irinotecan-based chemotherapy;'® respective
response rates of 10% versus 0% (P < .0001) for
panitumumab plus best supportive care versus best
supportive care alone were observed, as well as a sig-
nificant increase in PFS with panitumumab (HR =
0.54; 95% CI, 0.44-0.66). In a retrospective analysis
of the subset of patients with known KRAS tumor
status, the benefit of panitumumab compared with
best supportive care was enhanced in patients with
KRAS wild-type tumors.”” PFS was 12.3 versus 7.3
weeks in favor of the panitumumab arm. Response
rates to panitumumb were 17% versus 0% in the
wild-type and mutant arms, respectively.

Results of the PACCE trial showed decreased
PFS and increased toxicity of chemotherapy/beva-
cizumab/panitumumab over chemotherapy/bevaci-
zumab.?!® Thus, recommendations for the use of pa-
nitumumab in the guidelines are currently restricted
to single agent use only. The panel allows that pa-
nitumumab can be substituted for cetuximab when
either drug is used as a single agent following first or

second progression. Although no head-to-head stud-
ies comparing cetuximab and panitumumab have
been undertaken, this recommendation is supported
by the similar response rates observed when each
agent was studied as monotherapy. One difference
between these 2 agents is that panitumumab is a fully
human monoclonal antibody whereas cetuximab is
a chimeric monoclonal antibody.?'*??° There are no
data to support use of either cetuximab or panitu-
mumab after failure of the other drug, and the panel
recommends against this practice.

Cetuximab in combination with irinotecan is
also indicated after progression for patients refracto-
1y to irinotecan-based chemotherapy because it has
shown activity in this setting.!” Administration of
either cetuximab or panitumumab has been associ-
ated with severe infusion reactions, including ana-
phylaxis, in 3% and 1% of patients, respectively.?!*°
Based on case reports, for those patients experienc-
ing severe infusion reactions to cetuximab, adminis-
tration of panitumumab appears to be feasible.??!?*?
Skin toxicity is a side effect of both of these agents
and is not considered to be part of the infusion reac-
tions. The incidence and severity of skin reactions
with cetuximab and panitumumab appears to be very
similar; however, the presence and severity of skin
rash in patients receiving either of these drugs has
been shown to be predictive of increased response
and survival.}132216:223

Results from 2 randomized phase III trials have
demonstrated that combination therapy with more
than one biologic agent is not associated with im-
proved outcomes and can cause increased toxicity.
In the PACCE trial, addition of panitumumab to a
regimen containing oxaliplatin- or irinotecan-based
chemotherapy plus bevacizumab was associated
with significantly shorter PES and higher toxicity in
both KRAS wild-type and mutant groups.?* Simi-
lar results were observed in the CAIRO?2 trial with
the addition of cetuximab to a regimen contain-
ing capecitabine, oxaliplatin, and bevacizumab.??®
Therefore, the panel strongly recommends against
the use of therapy involving the combination of an
anti-EGFR and -VEGF agents.

EGFR testing of colorectal tumor cells has no
demonstrated predictive value in determining like-
lihood of response to either cetuximab or panitu-
mumab. Data from the BOND study indicated that

the intensity of immunohistochemical staining of
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colorectal tumor cells did not correlate with the
response rate to cetuximab.!” A similar conclusion
was drawn with respect to panitumumab.??® There-
fore, routine EGFR testing is not recommended, and
no patient should be either considered for or exclud-
ed from cetuximab or panitumumab therapy on the
basis of EGFR test results.

With respect to the treatment continuum for met-
astatic colorectal cancer, there are no prospective data
to support the addition of bevacizumab to a regimen
following clinical failure of a previous bevacizumab-
containing regimen, and continuation of bevacizum-
ab beyond disease progression is not recommended. If
bevacizumab is not used in initial therapy, it may be
appropriate to consider adding it to chemotherapy fol-
lowing progression of metastatic disease.'”

A study of 6286 patients from 9 trials which
evaluated the benefits and risks associated with in-
tensive first-line treatment in the setting of meta-
static colorectal cancer treatment according to pa-
tient performance status showed similar therapeutic
efficacy for patients with a performance status of
2 or 1 or less as compared with control groups, al-
though the risks of certain gastrointestinal toxicities
were significantly increased for patients with a per-
formance status of 2.7 For patients with impaired
tolerance to aggressive initial therapy, the guide-
line includes recommendations for single-agent
capecitabine,'**1% infusional 5-FU/LV,!%!¢7 with or
without bevacizumab, or single agent cetuximab for
patients with KRAS wild-type tumors only (category
2B). Although a comparison of capecitabine plus be-
vacizumab versus capecitabine alone as initial thera-
py for metastatic cancer has not been done, CapeOX
plus bevacizumab has been shown to be superior to
CapeOX alone in this setting. 182188189192

Metastatic cancer patients with no improvement
in functional status should receive best supportive
care. Patients showing improvement in functional
status should be treated with one of the options spec-
ified for therapy after first progression as described
above. The panel recommends that progression of
disease following treatment with an EGFR inhibitor
alone or a regimen including cetuximab and irinote-
can should be followed by either best supportive care
or enrollment in a clinical trial. The panel recom-
mends against the use of capecitabine, mitomycin,
alfa-interferon, taxanes, methotrexate, pemetrexed,
sunitinib, sorafinib, erlotinib, or gemcitabine, either

as single agents or in combination, as salvage therapy
in patients exhibiting disease progression following
treatment with standard therapies. These agents
have not been shown to be effective in this setting.
No objective responses were observed when single
agent capecitabine was administered in a phase II
study of patients with colorectal cancer resistant

to 5-FU.2#%#

Post-Treatment Surveillance

After curative-intent surgery and adjuvant chemo-
therapy, if administered, post-treatment surveillance
of patients with colorectal cancer is performed to
evaluate for possible therapeutic complications, dis-
cover a recurrence that is potentially resectable for
cure, and to identify new metachronous neoplasms
at a pre-invasive stage. Advantages of more inten-
sive follow-up of stage II and/or IIl patients have
been demonstrated prospectively in several stud-
ies?? 2! and in 3 recent meta-analyses of random-
ized controlled trials designed to compare low- and
high-intensity programs of surveillance.?**> Other
recent studies impacting the issue of post-treatment
surveillance of colorectal cancer include results from
an analysis of data from 20,898 patients enrolled in
18 large adjuvant colon cancer randomized trials
which demonstrated that 80% of recurrences were in
the first 3 years after surgical resection of the primary
tumor.”! A population-based report indicating in-
creased rates of resectability and survival in patients
treated for local recurrence and distant metastases of
colorectal cancer provides support for more intensive
post-treatment follow-up in these patients.”® Never-
theless, controversies remain regarding selection of
optimal strategies for following up patients after po-
tentially curative colorectal cancer surgery.?"*
The following panel recommendations for post-
treatment surveillance pertain to patients with stage
[ to III disease who have undergone successful treat-
ment (i.e., no known residual disease): history and
physical examination every 3 to 6 months for 2
years, and then every 6 months for a total of 5 years;
CEA test at baseline and every 3 to 6 months for 2
years,?” then every 6 months for the next 5 years if
the clinician determines that the patient is a poten-
tial candidate for aggressive curative surgery.?>>#4
Colonoscopy is recommended at approximately 1
year after resection (or approximately 3—6 months
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post-resection if not performed preoperatively due
to obstructing lesion). Repeat colonoscopy is typi-
cally recommended at 3 years, and then every 5 years
thereafter, unless follow-up colonoscopy indicates
advanced adenoma (villous polyp, polyp > 1 cm, or
high grade dysplasia), in which case colonoscopy
should be repeated in 1 year.?** More frequent colo-
noscopies may be indicated in patients who present
with colon cancer before age 50. Chest, abdominal,
and pelvic CT scans are recommended annually for
the first 3 to 5 years in stage Il and III patients.?*>?3
Routine PET scanning is not recommended and
should not be obtained either as a routine pre-opera-
tive baseline study or for routine surveillance.
Initial follow-up office visits at 3 month intervals
for history and physical examination may be more
useful for patients diagnosed with stage III disease,
whereas patients with stage I disease may not need
to be seen as frequently (i.e., can be seen once every
6 months). This principle also applies to CEA test-
ing, which is used primarily to monitor for indication
of recurrence of disease (see following discussion on
Managing an Increasing CEA Level), although post-
treatment CEA testing is recommended only if the
patient is a potential candidate for further interven-
tion.”? Surveillance colonoscopies are primarily
aimed at identifying and removing metachronous
polyps.?*® Data show that patients with a history of
colorectal cancer have an increased risk of develop-
ing second cancers,**! particularly in the first 2 years
following resection.?* Furthermore, use of post-treat-
ment surveillance colonoscopy has not been shown
to improve survival through the early detection of re-
currence of the original colorectal cancer.* The rec-
ommended frequency of post-treatment surveillance
colonoscopies is higher (i.e., annually) for patients
with hereditary nonpolyposis colorectal cancer syn-
drome.”® CT scan is recommended to monitor for
the presence of potentially resectable metastatic le-
sions, primarily in the lung and liver.”*> Hence, CT
scan is not routinely recommended in asymptomatic
patients who are not candidates for potentially cura-
tive resection of liver or lung metastases.”*>**8 Post-
treatment PET scan is not routinely recommended
for surveillance of patients with resected early-stage
colorectal cancer.”® Furthermore, PET scan is not
routinely recommended to detect metastatic disease
in the absence of other evidence of such disease.
Post-treatment surveillance also includes a sur-

vivorship care plan involving disease preventive
measures, such as immunizations against influenza
and pneumococcal infections at prescribed inter-
vals and regular dental care, early disease detection
through periodic screening for second primary can-
cers (e.g., breast, cervical, or prostrate cancers), and
routine health monitoring to screen for comorbid
conditions, including psychosocial distress associ-
ated with colon cancer and its treatment (see pages
801 and 802).

Other recommendations include monitoring
for late sequelae of colon cancer or treatment of
colon cancer, such as chronic diarrhea or inconti-
nence (e.g., patients with stoma);**? or persistent
neuropathy (a well known side effect of oxaliplatin
treatment).” Specific management interventions to
address these side effects are described on pages 801
and 802 and in a recent review.*#

There is also evidence to indicate that certain
lifestyle characteristics, such as smoking cessation,
maintaining a healthy body mass index, engaging in
regular exercise, and making certain dietary choices,
are associated with improved outcomes after treat-
ment for colon cancer. For example, a retrospective
study of patients with stage II and III colon cancer
enrolled in National Surgical Adjuvant Breast and
Bowel Project trials from 1989 to 1994 showed
that patients with a body mass index of 35 kg/m? or
greater had an increased risk of disease recurrence
and death.** In a prospective observational study of
patients with stage III colon cancer enrolled in the
CALGB 89803 adjuvant chemotherapy trial, DFS
was found to be directly correlated with how much
exercise these patients received.”¥ Furthermore, a
diet consisting of more fruits, vegetables, poultry,
and fish, and less red meat, as well as diets higher
in whole grains and lower in refined grains and con-
centrated sweets, was found to be associated with
an improved outcome in terms of cancer recurrence
or death.?* A discussion of lifestyle characteristics,
which may be associated with a decreased risk of
colon cancer recurrence, also provides “a teachable
moment” for the promotion of overall health and an
opportunity to encourage patients to make choices
and changes compatible with a healthy lifestyle.

Panel recommendations for surveillance of pa-
tients with stage IV NED disease following curative-
intent surgery and subsequent adjuvant treatment
are similar to those listed for patients with early-stage
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disease with one exception being that certain evalu-
ations are performed more frequently. Specifically,
the panel recommends that these patients undergo
contrast-enhanced CT of the chest, abdomen, and
pelvis every 3 to 6 months in the first 2 years after ad-
juvant treatment and then every 6 to 12 months, for
up to a total of 5 to 7 years. CEA testing is also rec-
ommended every 3 months for the first 2 years and
then every 6 months in the following 3 to 5 years.
Again, routine use of PET scans for surveillance is
not recommended.

Managing an Increasing CEA Level

Managing patients with an elevated CEA level after
resection should include colonoscopy; chest, abdom-
inal, and pelvic CT scans; physical examination; and
consideration of PET scan (see page 785). If imaging
study results are normal in the face of a rising CEA,
repeat CT scans are recommended every 3 months
until either disease is identified or CEA level stabi-
lizes or declines. The opinion of the panel on the
usefulness of PET scan in the scenario of an elevated
CEA with negative, good-quality CT scans was di-
vided (i.e., some panel members favored use of PET
in this scenario while others noted that the likeli-
hood of PET identifying surgically curable disease in
the setting of negative good-quality CT scans is van-
ishingly small). Use of PET scans in this scenario is
permissible within these guidelines. The panel does
not recommend a so-called “blind” or “CEA-direct-
ed” laparotomy or laparoscopy for patients whose
workup for an increased CEA level is negative,”*"nor
is the use of anti-CEA-radiolabeled scintigraphy

Summary
The NCCN Colon/Rectal/Anal Cancer Guide-

lines panel believes that a multidisciplinary ap-
proach is necessary for managing colorectal cancer.
The panel endorses the concept that treating pa-
tients in a clinical trial has priority over standard or
accepted therapy.

The recommended surgical procedure for re-
sectable colon cancer is an en bloc resection and
adequate lymphadenectomy. Adequate pathologic
assessment of the resected lymph nodes is important
with a goal of evaluating at least 12 nodes. Adju-
vant therapy with FOLFOX (category 1), 5-FU/LV
(category 2A), or capecitabine (category 2A) is rec-
ommended by the panel for patients with stage III

disease, and as an option for patients with high-risk
stage I disease (category 2A for all 3 treatment op-
tions). Patients with metastatic disease in the liver
or lung should be considered for surgical resection
if they are candidates for surgery and if all original
sites of disease are amenable to resection (RO) and/
or ablation. Preoperative chemotherapy can be con-
sidered as initial therapy in patients with synchro-
nous or metachronous resectable metastatic disease
or when a response to chemotherapy may convert
a patient from an unresectable to a resectable state
(i.e., conversion therapy). Adjuvant chemotherapy
should be considered following resection of liver or
lung metastases.

The recommended post-treatment surveillance
program for colon cancer patients includes serial
CEA determinations; periodic chest, abdominal,
and pelvic CT scans; colonoscopic evaluations; and
a survivorship plan to manage long-term side effects
of treatment, facilitate disease prevention, and pro-
mote a healthy lifestyle. Recommendations for pa-
tients with previously untreated disseminated meta-
static disease represent a continuum of care in which
lines of treatment are blurred rather than discrete.
Principles to consider at the start of therapy include
pre-planned strategies for altering therapy for pa-
tients in both the presence and absence of disease
progression, including plans for adjusting therapy
for patients who experience certain toxicities. Rec-
ommended initial therapy options for advanced or
metastatic disease depend on whether or not the pa-
tient is appropriate for intensive therapy. The more
intensive initial therapy options include FOLFOX,
FOLFIRI, CapeOX, and FOLFOXIRI (category 2B).
Addition of a biologic agent (e.g., bevacizumab or
cetuximab) is either recommended, or listed as an
option, in combination with some of these regimens,
depending on available data. Chemotherapy options
for patients with progressive disease are dependent
on the choice of initial therapy.
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James W. Fleshman, Jr., Covidien AG; ACOSOG; Applied Medical; and None None None 6/2/08
MD SurgRX, Inc.
Charles S. Fuchs, MD Amgen Inc.; AstraZeneca Pharmaceuticals LP; AstraZeneca Pharmaceuticals None None | 7/22/09
Genentech, Inc.; ImClone Systems Incorporated; | LP; Genentech, Inc.; and Roche
and Roche Laboratories, Inc. Laboratories, Inc.
Jean L. Grem, MD None Adherex Technologies Inc.; and Amgen | None None 9/7/08
Inc.; and Bristol-Myers Squibb Company
Krystyna Kiel, MD None None None None 5/7/08
James A. Knol, MD None None None None 7/28/08
Lucille A. Leong, MD None None None None 6/25/08
Edward Lin, MD None None None None 1/2/09
Mary F. Mulcahy, MD sanofi-aventis U.S. None None None 4/28/08
Sujata Rao, MD None Amgen Inc.; Genentech, Inc.; and None None 5/15/08
sanofi-aventis U.S.
David P. Ryan, MD None Genentech, Inc.; and sanofi-aventis U.S. | None None 12/11/08
Leonard Saltz, MD Abbott Laboratories; Amgen Inc.; Bayer Abbott Laboratories; Celgene None None | 7/1/09
HealthCare; Bristol-Myers Squibb Company; Corporation; Exelixis Inc.; Genentech,
Celgene Corporation; Genentech, Inc.; Inc.; and ImClone Systems Incorporated
Genomic Health, Inc.; Genzyme Corporation;
ImClone Systems Incorporated; Merck & Co.,
Inc.; Alchemia; Delcath; Pfizer Inc.; Roche
Laboratories, Inc.; Taiho Parmaceuticals Co.,
Ltd.; and YM BioScience Inc.
David Shibata, MD None None None None 7/1/09
John M. Skibber, MD None None None None 9/9/08
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