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NCCN Rectal Cancer Panel Members
Summary of the Guidelines Updates
Clinical Presentations and Primary Treatment:
e Pedunculated polyp with invasive cancer (REC-1)
e Sessile polyp with invasive cancer (REC-1)
e Rectal cancer appropriate for resection (REC-2)
»T1-2, NO: Primary and Adjuvant Treatment (REC-3)
» 13, NO or T any, N1-2: Primary and Adjuvant Treatment (REC-4)
» T4 and/or locally unresectable: Primary and Adjuvant Treatment (REC-4)

»T any, N any, M1: Resectable Metastases Treatment (REC-5)
»T any, N any, M1: Unresectable Metastases or Medically Inoperable
Treatment (REC-6)
Surveillance (REC-7)
Recurrence and Workup (REC-8)
Postoperative CEA Elevation (REC-8)

Principles of Pathologic Review (REC-A)
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Principles of Adjuvant Therapy (REC-C)

Principles of Radiation Therapy (REC-D)

Chemotherapy for Advanced or Metastatic Disease (REC-E)
Principles of Survivorship (REC-F)

Staging (ST-1)

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.

To find clinical trials online at NCCN
member institutions, click here:
nccn.org/clinical trials/physician.html

NCCN Categories of Evidence and
Consensus: All recommendations
are Category 2A unless otherwise
specified.

See NCCN Cateqgories of Evidence
and Consensus

The NCCN Guidelines™ are a statement of evidence and consensus of the authors regarding their views of currently accepted approaches to
treatment. Any clinician seeking to apply or consult the NCCN Guidelines is expected to use independent medical judgment in the context of individual
clinical circumstances to determine any patient’s care or treatment. The National Comprehensive Cancer Network® (NCCN®) makes no
representations or warranties of any kind regarding their content, use or application and disclaims any responsibility for their application or use in any
way. The NCCN Guidelines are copyrighted by National Comprehensive Cancer Network®. All rights reserved. The NCCN Guidelines and the
illustrations herein may not be reproduced in any form without the express written permission of NCCN. ©2011.
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Summary of changes in the 1.2012 version of the Rectal Cancer Guidelines from the 4.2011 version include:
General: In regard to intravenous therapy, continuous changed to REC-8
infusional throughout the Guidelines. «Isolated pelvic/anastomotic recurrence, potentially resectable: “if
REC-1 not given previously” removed from preoperative 5-FU + RT and
e Footnote “e” added to this page: Observation may be referral to the Principles of Radiation Therapy added for further
considered, with the understanding that there is significantly guidance.
greater incidence of adverse outcomes (residual disease, REC-9
recurrent disease, mortality, hematogenous metastasis, but not «Response changed to “No progression” and No response
lymph node metastasis) than polypoid malignant polyps. See changed to “Progression”.
Principles of Pathologic Review (REC-A) - Endoscopically « Adjuvant therapy recommendations following resection and no
removed malignant polyp. previous chemotherapy: Active chemotherapy regimen for
REC-2 advanced disease (REC-E) changed to adjuvant therapy for stage
« Endorectal MRl removed as a recommended test in the workup of ||| disease (REC-4).
a patient with rectal cancer appropriate for resection. REC-A 4 of 6
REC-3 «Lymph node evaluation, bullet 1: early stage replaced stage Il.
« Preferred designation added to continuous 5-FU/RT and REC-A 5 of 6
capecitabine/RT as compared to bolus 5-FU/RT. « BRAF Testing, second bullet: The following sentence was added:
« Footnote “k” modified by deleting the last sentence, “Trials are still  Ajlele-specific PCR is another acceptable method for detecting
pending in rectal cancer.” (also applies to REC-4 and REC-5) BRAF V600E mutation.
« Previous footnote “k” deleted: “Data regarding the use of REC-B 1 of 3
capecitabine/RT are limited and no phase Ill randomized data are «Transabdominal Resection, Management Principles:
available. Trials are pending. Kim J-Sang, Kim J-Sung, Cho, M, et al Sub-bullet 3 deleted “Laparoscopic surgery is not recommended
Preoperative chemoradiation using oral capecitabine in locally outside the setting of a clinical trial” and replaced with

advanced rectal cancer. Int J Radiation Oncology Biol Phys “Laparoscopi : f : - .

) ) ” € pic surgery is preferred in the setting of a clinical
2002;54(2):403-408.” (also applies to REC-4, REC-5, and REC-6) trial” with the following footnote “Long term outcomes from

REC-4 laparoscopic surgery have not been reported. Current clinical

« Preoperative capecitabine/RT changed from a category 2A to a trials are explorina open versus laparoscobic approach.”
category 1 designation and preferred as compared to bolus 5-FU/RT. ! xploring open versus fap pic app |

« Category 1 and preferred for infusional 5-FU/RT and
capecitabine/RT applies to stage Il and stage lll disease (previously
only stage lll disease).

REC-5

« FOLFOX + cetuximab removed as a treatment option.

e Preferred designation added to continuous 5-FU/RT and
capecitabine/RT as compared to bolus 5-FU/RT.

e Adjuvant therapy recommendations following staged or
synchronous resection of metastases + rectal lesion: Active
chemotherapy regimen for advanced disease (REC-E) changed to
adjuvant therapy for stage lll disease (REC-4).
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Summary of changes in the 1.2012 version of the Rectal Cancer Guidelines from the 4.2011 version include:

REC-C 1 0of 2

« First paragraph modifications: Adjuvant therapy for rectal cancer con3|sts of reglmens that mclude both concurrent chemotherapy/RT
and adjuvant chemotherapy.-Fhe y ay-be-a : er vely. A total of approximately 6
months of perioperative treatment is preferred

« Recommendations combined for postoperative adjuvant therapy (previously divided based on whether patient received preoperative
chemotherapy/RT).

« Adjuvant postoperative chemotherapy: All regimens clarified “to a total of 6 mo perioperative therapy.”

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

« Adjuvant postoperative chemotherapy: Mayo clinic regimen deleted: Jager 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.

« Concurrent chemotherapy/RT: Capecitabine/RT changed from a category 2B recommendation to a category 2A recommendation.

REC-D

« Bullet 4 modified - Intensity modulated radiotherapy (IMRT) should only be used in the setting of a clinical trial or in unique clinical
situations including re-irradiation of recurrent disease after previous radiotherapy.

« Bullet 6 modified: Intraoperative radiotherapy (IORT), if available, should be considered for very close or positive margins after
resection, as an additional boost, especially for patients with T4 or recurrent cancers. If IORT is not available, 10-20 Gy external beam
radiation and/or brachytherapy to a limited volume could be considered soon after surgery, prior to adjuvant chemotherapy.

«Bullet 10 removed the second sentence: All male patients should be evaluated for erectile dysfunction and considered for early
treatment intervention if necessary.

REC-E 1 of 7

« Patient appropriate for intensive therapy: FOLFOX + cetuximab removed as a treatment option for initial therapy of advanced or
metastatic disease.

REC-E 2 of 7

« Patient not appropriate for intensive therapy: Capecitabine £ bevacizumab added as a treatment option for initial therapy of advanced
or metastatic disease.

REC-E 4 of 7 through REC-E 7 of 7

e Chemotherapy regimen dosing and references expanded and updated.
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Summary of changes in the 1.2012 version of the Rectal Cancer Guidelines from the 4.2011 version include:

REC-F

Cancer Surveillance. Previous bullets deleted and the following added:

«See REC-7.

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

« Routine CEA monitoring and routine CT scanning is not recommended beyond 5 years.

Management of Late Sequelae of Disease or Treatment: The following bullets added:
Urogenital Dysfunction after Resection and/or Pelvic Radiation®7
» Screen for sexual dysfunction, erectile dysfunction, dyspareunia, and vaginal dryness
» Screen for urinary incontinence, frequency, and urgency
» Consider referral to urologist or gynecologist for persistent symptoms.

Cancer Screening Recommendations. Previous bullets deleted and the following added:

These recommendations are for average risk patients. Recommendations for high risk individuals should be made on an individual basis.
+ Breast Cancer: See the NCCN Breast Cancer Screening Guidelines

e Cervical Cancer: See the NCCN Cervical Cancer Screening Guidelines

« Prostate Cancer: See the NCCN Prostate Early Detection Guidelines

Counseling Regarding Healthy Lifestyle and Wellness. Previous bullets deleted and the following added:

« Maintain a healthy body weight throughout life.

« Adopt a physically active lifestyle (At least 30 minutes of moderate intensity activity on most days of the week). Activity recommendations may
require modification based on treatment sequelae (i.e. ostomy, neuropathy).

« Consume a healthy diet with emphasis on plant sources.

o Limit alcohol consumption.

« Smoking cessation counseling as appropriate.

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

PRESENTATION?

« Pathology review?:¢
e Colonoscopy

e Marking of

— | cancerous polyp
site (at time of
colonoscopy or
within 2 wks)

Pedunculated polyp
or Sessile polyp
(adenoma [tubular,
tubulovillous, or
villous]) with
invasive cancer

FINDINGS

Single specimen, completely
removed with favorable
histological features9and
clear margins (T1 only)

Fragmented specimen or
margin cannot be

Pedunculated
polyp with — Observe
invasive cancer

e
Sessile polyp oOrbserve
with invasive See Primary Treatment
cancer

on page REC-3

See Primary and

»
»

assessed or unfavorable
histological featuresd

Adjuvant
Treatment (REC-3)

aAll patients with rectal cancer should be counseled for family history. Patients with suspected hereditary non-polyposis colon cancer (HNPCC), familial adenomatous
polyposis (FAP) and attenuated FAP, see the NCCN Colorectal Cancer Screening Guidelines.

bConfirm the presence of invasive cancer (pT1). pTis has no biological potential to metastasize.
Clt 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 (REC-A) - Endoscopically removed malignant polyp.
€Observation may be considered, with the understanding that there is significantly greater incidence of adverse outcomes (residual disease, recurrent disease, mortality,
hematogenous metastasis, but not lymph node metastasis) than polypoid malignant polyps. See Principles of Pathologic Review (REC-A) - Endoscopically removed

malignant polyp.

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

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.
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CLINICAL WORKUP CLINICAL STAGE
PRESENTATION?2
T1-2, NO > See Primary Treatment (REC-3)
e Biopsy T3, NO
e Pathology review or — > See Primary Treatment (REC-4)
e Colonoscopy T any, N1-2
¢ Rigid proctoscopy
Rectal cancer « Chest/abdominal/pelvic CT T4 andlor locally _
appropriate I —— See Primary Treatment (REC-4)
for resection *CEA unresectable
e Endorectal ultrasound or pelvic MRI
» Enterostomal therapist as indicated for T any, N any, M1
preoperative marking of site, teaching Resectable

— See Primary Treatment (REC-5)

¢ PET-CT scan is not routinely indicated metastases

T any, N any, M1
Unresectable
metastases or
medically inoperable

— See Primary Treatment (REC-6)

aAll patients with rectal cancer should be counseled for family history. Patients with suspected hereditary non-polyposis colon cancer (HNPCC), familial
adenomatous polyposis (FAP) and attenuated FAP, see the NCCN Colorectal Cancer Screening Guidelines.

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

STAGE
Transanal
cT1, Nof— |excision, if
appropriate9
Trans-
;-;1'2’—> abdominal
resection9

fT1-2, NO should be based on assessment of endorectal ultrasound or MRI.
9See Principles of Surgery (REC-B).

ADJUVANT TREATMENT "

(6 MO PERIOPERATIVE TREATMENT PREFERRED)

T1, NX;
Margins [ Observe >
negative
5-5’1 ;ﬁb — Observe >
5-FU % leucovorin or FOLFOXK or capecitabinek
T1, NX with Trans- + oxaliplatin,kthen infusional 5-FU/RT
high "Skh —» | abdominal (preferred) or bolus 5-FU/leucovorin/RT or
features resection9 capecitabine/RT (preferred), then 5-FU *
or T2, NX PT3, N0, MO | feucovorin or FOLFOXK or capecitabine +
or | oxaliplatink
pT1-3, N1-2 or
Infusional 5-FU/RT (preferred) or bolus 5-FU/
leucovorin/RT or capecitabine/RT (preferred)
followed by 5-FU * leucovorin or FOLFOXK or
capecitabinek % oxaliplatink
pT1-2, NO, M0 —> Observe >
5-FU % leucovorin or FOLFOXk or capecitabinek + oxaliplatin,Xthen
infusional 5-FU/RT (preferred) or bolus 5-FU/leucovorin/RT or
pT3, NO, MO capecitabine/RT (preferred), then 5-FU + leucovorin or FOLFOXK or
or —» | capecitabinek + oxaliplatink .
pT1-3, N1-2 or .
Infusional 5-FU/RT (preferred) or bolus 5-FU/leucovorin/RT or
capecitabine/RT (preferred) followed by 5-FU * leucovorin or FOLFOXK or
capecitabinek % oxaliplatink

iSee Principles of Adjuvant Therapy (REC-C).

hHigh risk features include positive margins, lymphovascular invasion and poorly

differentiated tumors.

ISee Principles of Radiation Therapy (REC-D).

available data in colon cancer.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.
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CLINICAL PRIMARY TREATMENT ADJUVANT TREATMENTh:i:n
STAGE (6 MO PERIOPERATIVE TREATMENT PREFERRED)
T3. NO Preoperative infusional 5-FU/RT 5-FU % leucovorin
or __, |or capecitabine/RT (category 1 Transabdominal g:)LFOXk o - R
T any, N1-2 and preferred for both) or bolus| resection9 or i i
S-FUfleucovorin/RT Capecitabinek % oxaliplatink—
pT1-2, NO, M0 ——— > Observe >
Reconsider:

Patients with
medical
contraindication |[—
to combined
modality therapy

Transabdominal
resection9

pT3, NO, MO!:m

or pT1-3, N1-2

Infusional IV 5-FU/RT or
+»|bolus 5-FU/leucovorin/RT
or capecitabine/RT

T4 and/or
locally
unresectable

, Resection,

if possible — Any T—

9See Principles of Surgery (REC-B).
fSee Principles of Adjuvant Therapy (REC-C).
ISee Principles of Radiation Therapy (REC-D).

5-FU * leucovorin or FOLFOXK or capecitabinek +
oxaliplatin,Kthen infusional 5-FU/RT (preferred) or
bolus 5-FU/leucovorin/RT or capecitabine/RT
(preferred),' then 5-FU * leucovorin or FOLFOXX or
capecitabinek £ oxaliplatink

or

Infusional 5-FU/RT (preferred) or bolus 5-FU/
leucovorin/RT or capecitabine/RT (preferred)!
followed by 5-FU * leucovorin or FOLFOXk or
capecitabinek* oxaliplatink

5-FU % leucovorin

or

v

FOLFOXk-© >
or
Capecitabinek * oxaliplatink—

KThe use of FOLFOX or capecitabine + oxaliplatin are extrapolations from the available data in colon cancer.
IThe use of agents other than fluoropyrimidines (eg, oxaliplatin) are not recommended concurrently with RT.
MFor patients with proximal T3, NO disease with clear margins and favorable prognostic features, the incremental benefit of RT is likely to be small. Consider

chemotherapy alone.

"Postoperative therapy is indicated in all patients who receive preoperative therapy, regardless of the surgical pathology results.
%An ongoing Intergroup trial compares 5-FU/leucovorin, FOLFOX, and FOLFIRI after surgery.

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

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

PRIMARY TREATMENT

Combination chemotherapy
(2-3 months)

(FOLFIRI or FOLFOX

or CapeOX) * bevacizumab'or
(FOLFIRI or FOLFOX) *
panitumumab or FOLFIRI *
cetuximab [KRAS wild-type
gene only]P-4

T Any,

N Any, M1
Resectable
synchronous
metastasesP

or

Staged or synchronous
resection of metastases
+ rectal lesion

or

Infusional IV 5-FU/

pelvic RT (preferred) or bolus
5-FU/leucovorin/pelvic RT or
capecitabine/RT (preferred)

9See Principles of Surgery (REC-B).
'See Principles of Adjuvant Therapy (REC-C).
ISee Principles of Radiation Therapy (REC-D).

KThe use of FOLFOX or capecitabine + oxaliplatin are extrapolations from the

available data in colon cancer.

%An ongoing Intergroup trial compares 5-FU/leucovorin, FOLFOX, and FOLFIRI

after surgery.

PDetermination of tumor KRAS (if KRAS non-mutated, consider BRAF testing).
See Principles of Pathologic Review (REC-A 5 of 6) - KRAS and BRAF

Mutation Testing.

ADJUVANT THERAPY i (resected metastatic disease)
(6 MO PERIOPERATIVE TREATMENT PREFERRED)

Staged or
synchronous resection
of metastases9 and
rectal lesion

or

Infusional IV 5-FU/pelvic RT (preferred)
or bolus 5-FU + leucovorin/pelvic RT o
capecitabine/RT (preferred)

Consider infusional IV 5-FU/pelvic RT
— |(preferred) or bolus 5-FU/leucovorin/pelvic RT
or capecitabine/RT (preferred)

Staged or synchronous
resection of metastases 99—
and rectal lesion

See adjuvant therapy for
stage lll disease on REC-4

v

pT1-2, NOO M| —M> Surveillance

See REC-7

5-FU % leucovorin or FOLFOXk:° or capecitabinek
+ oxaliplatin, K then infusional 5-FU/RT

T3-4, Any N, M1 .
P vy (preferred)t or bolus 5-FU/leucovorin/RTtor

or —_— A ¢

Any T, N1-2, M1 capecitabine/RT (preferred),'then 5-FU %
leucovorin or FOLFOXk:° or capecitabinek *
oxaliplatink

Staged or

synchronous resection
of metastases9 and
rectal lesion

Active chemotherapy regimen for advanced
diseaseS (See REC-E) (category 2B)

dPatients with a V600OE BRAF mutation appear to have a poorer prognosis.
Retrospective subset analyses suggest potential benefit from anti-EGFR monoclonal
antibodies in the first-line setting with active chemotherapy regardless of V600E
mutation status.

"The 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 wk interval between the last dose of bevacizumab and elective surgery. There is
an increased risk of stroke and other arterial events especially in age > 65. The use
of bevacizumab may interfere with wound healing.

SFOLFOXIRI is not recommended in this setting.

tRT only recommended for patients at increased risk for pelvic recurrence.

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

Combination systemic chemotherapy!
or

5-FU/RT or

Capecitabine/RTX (category 2B)

or

Resection of involved rectal segment See Chemotherapy for
or . Afjvanced or Metastatic
Laser recanalization Disease (REC-E)

or

Diverting colostomy
or

Stenting

Symptomatic——

T Any, N Any, M1
Unresectable
synchronous
metastasesP

or medically
inoperable

See Chemotherapy for Advanced , Reassess response to
or Metastatic Disease (REC-E) determine resectability

v

Asymptomatic

PDetermination of tumor KRAS (if KRAS non-mutated, consider BRAF testing). See Principles of Pathologic Review (REC-A 5 of 6) - KRAS and BRAF Mutation Testing.
USee Chemotherapy for Advanced or Metastatic Disease (REC-E).

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

Version 1.2012, 08/30/11 © National Comprehensive Cancer Network, Inc. 2011, All rights reserved. The NCCN Guidelines™ and this illustration may not be reproduced in any form without the express written permission of NCCN®. REC'6
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SURVEILLANCEW

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

e CEAVY every 3-6 mo for 2 y, then every 6 mo
for a total of 5 y for T2 or greater lesions

¢ Chest/abdominal/pelvic CT annually x 3-5 y
for patients at high risk for recurrenceX*

e Colonoscopy in 1 y except if no
preoperative colonoscopy due to , Serial CEA elevation or , See Workup and
obstructing lesion, colonoscopy in 3-6 mo documented recurrence Treatment (REC-8)
» If advanced adenoma, repeatin1y
» If no advanced adenoma,Y repeat in 3y,

then every 5 y?

¢ Consider proctoscopy every 6 mo x 5 y for
patients status post LAR22

¢ PET-CT scan is not routinely recommended

¢ See Principles of Survivorship (REC-F)

VIf patient is a potential candidate for resection of isolated metastasis.

WDesch CE, Benson Il AB, Somerfield MR, et al. Colorectal cancer surveillance: 2005 update of the American Society of Clinical Oncology Practice Guideline. J Clin
Oncol 2005;23(33):8512-8519.

XCT scan may be useful for patients at high risk for recurrence (eg, lymphatic or venous invasion by tumor, or poorly differentiated tumors).

YVillous polyp, polyp > 1 cm, or high grade dysplasia.

ZRex 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(6):1865-71.

aaPatients with rectal cancer should also undergo limited endoscopic evaluation of the rectal anastomosis to identify local recurrence. Optimal timing for surveillance is
not known. No specific data clearly support rigid versus flexible proctoscopy. The utility of routine endoscopic ultrasound for early surveillance is not defined.

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

Version 1.2012, 08/30/11 © National Comprehensive Cancer Network, Inc. 2011, All rights reserved. The NCCN Guidelines™ and this illustration may not be reproduced in any form without the express written permission of NCCN®. REC'7
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RECURRENCE WORKUP TREATMENT
1
l Negative
¢ Consider PET-CT scan findings
« Physical exam Negative « Reevaluate chest/
Serial e Colonoscopy findings _abdominallpelvic CT
CEA e Chest/abdominal/ in3 mo Positive
. pelvic CT findings
elevation « Consider PET-CT B See treatment for_lsolated
Positive pelvic/anastomotic recurrence
scan -
findings or Documented metachronous
metastases, below
Potentially E:asection » Chemotherapy + RT!
g . . )
Isolated pelvic/ resectable Preoperative 5-FU + RT) ———— Resection + IORTI
anastomotic
recurrence
Unresectable — Chemotherapy * RT!
Resectable See Primary
Documented Resectable9 —|PET-CT
scan
metachronousb Unresectable
metastasesP:
by CT, MRI Unresectable
and/or biopsy (potentially _ See Primary

convertiblefor
unconvertible)

9See Principles of Surgery (REC-B).
ISee Principles of Radiation Therapy (REC-D).

" Treatment REC-10

See treatment for Isolated
pelvic/anastomotic recurrence
or Documented metachronous
metastases, below

PDetermination of tumor KRAS (if KRAS non-mutated,consider BRAF testing). See Principles of Pathologic Review (REC-A 5 of 6) - KRAS and BRAF Mutation Testing.

bbpatients should be evaluated by a multidisciplinary team including surgical consultation for potentially resectable patients.

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

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

Version 1.2012, 08/30/11 © National Comprehensive Cancer Network, Inc. 2011, All rights reserved. The NCCN Guidelines™ and this illustration may not be reproduced in any form without the express written permission of NCCN®.
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RESECTABLE PRIMARY TREATMENT
METACHRONOUS METASTASES

Resection®© —— > See adjuvant therapy for stage lll disease on REC-4
or Repeat neoadjuvant
No previous N No therapy
chemotherapy progression or
Neoadjuvant FOLFOX
chemotherapy Resection ¢
(2-3 mo)
(See REC-E) Active chemotherapy
Progression —, |regimendd(See REC-E)
or
Active chemotherapy Observation
i dd -
Resection ¢¢ :‘)erglmen (See REC-E)
Observation
or Repeat neoadjuvant
; No thera
Previous —_ Py
chemothera > progression or
Py Neoadjuvant FOLFOX
chemotherapy Resection c¢
(2-3 mo)
(See REC-E) Active chemotherapy
Progression regimendd (See REC-E)
or
Observation

CCHepatic 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.

ddperioperative therapy should be considered for up to a total of 6 months.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.
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UNRESECTABLE PRIMARY TREATMENT
METACHRONOUS METASTASES
Active
chemotherapy
FOLFIRI £ bevacizumab Convertedto | o i ncc_,|regimendd
e Previous adjuvant FOLFOX or FOLFIRI * cetuximab resectable (See REC-E)
ey E— . Re-evaluate for
within past 12 months or panitumumab (KRAS conversion to or ]
WT gene only)P-€€ versi Observation
resectabled every
2 mo if conversion
¢ Previous adjuvant FOLFOX to resectability is
> 12 months . a reasonable goal
Active chemotherapy _ Remains Active chemotherapy

¢ Previous 5-FU/LV or
capecitabine
¢ No previous chemotherapy

9See Principles of Surgery (REC-B).

regimen (See REC-E)

unresectable

regimen (See REC-E)

PDetermination of tumor KRAS (if KRAS non-mutated, consider BRAF testing. See Principles of Pathologic Review (REC-A 5 of 6) - KRAS and BRAF Mutation Testing.
CCHepatic 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.

ddperioperative therapy should be considered for up to a total of 6 months.
€ePatients with a V60OE BRAF mutation appear to have a poorer prognosis. Limited available data suggest lack of antitumor activity from anti-EGFR monoclonal

antibodies in the presence of a V600E mutation when used after patient has progressed on first-line therapy.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.
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PRINCIPLES OF PATHOLOGIC REVIEW (1 of 6)

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.”

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

e Unfavorable histological features grade 3 or 4, or angiolymphatic invasion, or a “positive margin.” See above for definition of a positive
margin.

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

Transanal excision

« Favorable histopathological features: < 3 cm size, T1, grade | or I, no lymphatic or venous invasion, negative margins.3?9

e Unfavorable histopathological features: > 3 cm in size, T1, with grade lll, or lymphovascular invasion, or positive margin.s'10

Rectal cancer appropriate for resection
¢ Histological confirmation of primary malignant rectal neoplasm.

See Pathological stage on page 2 of 6 REC-A

See Lymph node evaluation on page 4 of 6 REC-A
See KRAS and BRAF Mutation Testing page 5 of 6 REC-A See references on page 6 of 6 REC-A

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

REC-A
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PRINCIPLES OF PATHOLOGIC REVIEW (2 of 6)

Pathological stage
¢ The following parameters should be reported.
» Grade of the cancer
» Depth of penetration, (T) the T stage is based on viable tumor. Acellular mucin pools are not considered residual tumor in those cases
treated with neoadjuvant therapy.
» Number of lymph nodes evaluated and number positive (N). Acellular mucin pools are not considered residual tumor in those cases
treated with neoadjuvant therapy.
» Status of proximal, distal, and circumferential (radial) margins.11-12
A positive circumferential resection margin (CRM) has been defined as < 1 mm13-14 See Staging (ST-1)
Circumferential resection margin 13-17
Neoadjuvant treatment effect1>:16.18,19
Lymphovascular invasion 15:16.20
Perineural invasion21-23
Extra nodal tumor deposits24-25

>
4
>
>
»
>

¢ Circumferential resection margin - A positive CRM is defined as tumor <1 mm from the margin. This assessment includes both tumor within
a lymph node as well as direct tumor extension, however, if CRM positivity is based solely on intranodal tumor this should be so stated in
the pathology report. A positive CRM is a more powerful predictor of local recurrence in patients treated with neoadjuvant therapy. A positive
CRM secondary to lymph node metastasis in some studies has been associated with lower recurrence rates than by direct extension.13-17
¢ Neoadjuvant treatment effect - The most recent College of American Pathologists Guidelines on examination specimens of the rectum and
the 7th Edition of the AJCC Staging Manual require commenting on treatment effect after neoadjuvant therapy. The minimum requirement is:
» Treatment effect present.
» No definitive response identified.
The system used to grade tumor response is modified from Ryan R, et al. Histopathology 2005;47:141-146.
» 0 (complete response) - no viable cancer cells.
» 1 (moderate response) - single cells or small groups of cancer cells.
» 2 (minimal response) - residual cancer outgrown by fibrosis.
» 3 (poor response) - minimal or no tumor kill; extensive residual cancer.
According to the College of American Pathologists, it is optional to t,grade the tumor response to treatment. However, the NCCN Rectal
Cancer Guidelines Panel recommends grading tumor response. 15:16,18,19

See Pathological stage continued on page 3 of 6 REC-A

See Endoscopically removed malignant polyp, rectal cancer appropriate for resection on page 1 of 6 REC-A

See Lymph node evaluation on page 4 of 6 REC-A

See KRAS and BRAF Mutation Testing page 5 of 6 REC-A See references on page 6 of 6 REC-A

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

REC-A
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PRINCIPLES OF PATHOLOGIC REVIEW (3 of 6)

Pathological stage (continued)
¢ Perineural invasion - The presence of perineural invasion is associated with a significantly worse prognosis. In multivariate analysis, PNI has

been shown to be an independent prognostic factor for cancer specific and overall disease-free survival. For stage Il rectal cancer, those with
PNI have a significantly worse 5 year disease-free survival compared to those without PNI 29% vs 82% (p=0.0005). In stage lll rectal cancer,

those with PNI have a significantly worse prognosis.21-23

¢ Extra nodal tumor deposits - Irregular discrete tumor deposits in pericolic or perirectal fat from the leading edge of the tumor and showing
no evidence of residual lymph node tissue, but within the lymphatic drainage of the primary carcinoma, are considered extra nodal tumor
deposits or satellite nodules and are not counted as lymph nodes replaced by tumor. Most examples are due to lymphovascular or, more
rarely, perineural invasion. Because these tumor deposits are associated with reduced disease-free and overall survival, their number should

be recorded in the surgical pathology report.
In the 7th AJCC staging manual, extra nodal deposits are staged as pN1c. In stage Il rectal cancer, the presence of extranodal tumor deposits

worsens T any disease to that of stage Ill rectal cancer. pNO cancer with extra nodal tumor deposits has a 50% 5 year survival while pNO
cancer without extra nodal tumor deposits has an 80% 5 year survival (p < 0.001).24-25

See Endoscopically removed malignant polyp, rectal cancer appropriate for resection on page 1 of 6 REC-A

See Pathological stage on page 2 of 6 REC-A

See Lymph node evaluation on page 4 of 6 REC-A

See KRAS and BRAF Mutation Testing page 5 of 6 REC-A See references on page 6 of 6 REC-A

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

REC-A
3of6
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PRINCIPLES OF PATHOLOGIC REVIEW (4 of 6)

Lymph node evaluation

e The AJCC and College of American Pathologists recommend examination of a minimum of 12 lymph nodes to accurately identify early stage
colorectal cancers.11:12.26 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, >30.26-34 Most of these studies have combined rectal and colon
cancers and reflect those cases with surgery as the initial treatment. Two studies confined only to rectal cancer have reported 14 and > 10
lymph nodes as the minimal number to accurately identify stage Il rectal cancer.3%:33 The number of lymph nodes retrieved can vary with age
of the patient, gender, tumor grade and tumor site.2” For stage Il (pN0O) colon cancer, if less than 12 lymph nodes are initially identified, it is
recommended that the pathologist go back to the specimen and resubmit more tissue of potential lymph nodes. If 12 lymph nodes are still
not identified, a comment in the report should indicate that an extensive search for lymph nodes was undertaken. The mean number of lymph
nodes retrieved from rectal cancers treated with neoadjuvant therapy is significantly less than those treated by surgery alone (13 vs 19,

p < 0.05, 7 vs 10, p < 0.001).3536 |f 12 lymph nodes is considered the number needed to accurately stage, stage Il tumors, then only 20% of
cases treated with neoadjuvant therapy had adequate lymph node sampling.36 To date the number of lymph nodes needed to accurately
stage neoadjuvant treated cases is unknown. However, it is not known what is the clinical significance of this in the neoadjuvant setting as
postoperative therapy is indicated in all patients who receive preoperative therapy, regardless of the surgical pathology results.

Sentinel lymph node and detection of micrometastasis by immunohistochemistry

e Examination of the sentinal lymph node allows an intense histological 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.37-39 The 7th edition of the AJCC Cancer Staging4? manual considers "tumor clusters" < 0.2 mm as isolated
tumor cells (pN0) and not metastatic carcinoma. However, some investigators believe that size should not affect the diagnosis of metastatic
cancer. They believe that tumor foci that show evidence of growth (eg, glandular differentiation, distension of sinus, or stromal reaction)
should be diagnosed as a lymph node metastasis regardless of size.41:42,

e Some studies have shown that the detection of IHC cytokeratin positive cells in stage Il (NO) colon cancer (defined by H & E) has a worse
prognosis while others have failed to show this survival difference. In these studies, isolated tumor cells were considered
micrometastasis.43-47

¢ At the present time 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.37-39:43-47

See Endoscopically removed malignant polyp, rectal cancer appropriate for resection on page 1 of 6 REC-A
See Pathological stage on page 2 of 6 REC-A

See KRAS and BRAF Mutation Testing page 5 of 6 REC-A See references on page 6 of 6 REC-A

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

REC-A
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PRINCIPLES OF PATHOLOGIC REVIEW (5 of 6)

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.48:49

¢ Testing for Mutations in Codons 12 and 13 should be performed only in laboratories that are certified under the clinical laboratory
improvement amendments of 1988 (CLIA — 88) as qualified to perform high complex clinical laboratory (molecular pathology) testing. No
specific methodology is recommended (sequencing, hybridization, etc.).

¢ The testing can be performed on formalin fixed paraffin embedded tissue. The testing can be performed on the primary colorectal cancers
and/or the metastasis as literature has shown that the KRAS mutations are similar in both specimen types.>%?

BRAF Mutation Testing

¢ Patients with a V600E BRAF mutation appear to have a poorer prognosis. Retrospective subset analyses suggest potential benefit from anti-
EGFR monoclonal antibodies in the first-line setting with active chemotherapy regardless of V600E mutation status. Limited available data
suggest lack of antitumor activitg from anti-EGFR monoclonal antibodies in the presence of a V600E mutation when used after patient has
progressed on first-line therapy.>1:52

¢ Testing for the BRAF V600E mutation can be performed on formalin fixed paraffin embedded tissues. This is usually performed by PCR
amplification and direct DNA sequence analysis. Allele-specific PCR is another acceptable method for detecting BRAF V600E mutation. This
testing should be performed only in laboratories that are certified under the clinical laboratory improvement amendments of 1988 (CLIA-88)
and qualified to perform highly complex clinical laboratory (molecular pathology) testing.

Evaluation of Mesorectum (TME)
« The pathologist should evaluate the quality (completeness) of the mesorectum (only for low rectal cancer - distal 2/3).53-55

See Endoscopically removed malignant polyp, rectal cancer appropriate for resection on page 1 of 6 REC-A
See Pathological stage on page 2 of 6 REC-A
See Lymph node evaluation on page 4 of 6 REC-A See references on page 6 of 6 REC-A

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

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

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.
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PRINCIPLES OF SURGERY (1 of 3)

Transanal excision: ¢ Total mesorectal excision
e Criteria » Reduces positive radial margin rate.
» < 30% circumference of bowel » Extend 4-5 cm below distal edge of tumors for an adequate
» <3 cmin size mesorectal excision. In distal rectal cancers (ie, < 5 cm from
» Margin clear (> 3 mm) anal verge), negative distal bowel wall margin of 1-2 cm may be
» Mobile, nonfixed acceptable, this must be confirmed to be tumor free by frozen
» Within 8 cm of anal verge section.
» T1 only » Full rectal mobilization allows for a negative distal margin and
» Endoscopically removed polyp with cancer or indeterminate adequate mesorectal excision.
pathology  Lymph node dissection34
» No lymphovascular (LVI) or perineural invasion » Biopsy or remove clinically suspicious nodes beyond the field
» Well to moderately differentiated of resection if possible.
» No evidence of lymphadenopathy on pretreatment imaging » Extended resection not indicated in the absence of clinically
¢ When the lesion can be adequately identified in the rectum, suspected nodes.

transanal endoscopic microsurgery (TEM) may be used. TEM for
more proximal lesions may be technically feasible.
Transabdominal Resection: Abdominoperineal resection or low
anterior resection or coloanal anastomosis using total mesorectal
excision.
e Management Principles
» The treating surgeon should perform a rigid proctoscopy before
initiating treatment
» Removal of primary tumor with adequate margins
» Laparoscopic surgery is preferred in the setting of a clinical trial.2
» Treatment of draining lymphatics by total mesorectal excision
» Restoration of organ integrity, if possible
» Surgery should be 5-10 weeks following full dose 5 1/2 wk
neoadjuvant chemoradiation

See Criteria for Resectability of Metastases on page 2 of 3 REC-B
"Nash GM, Weiser MR, Guillem JG, et al. Long-term survival after transanal excision of T1 rectal cancer. Dis Colon Rectum 2009;52:577-82.
2 .ong term outcomes from laparoscopic surgery have not been reported. Current clinical trials are exploring open versus laparoscopic approach.
3Gunderson LL, Sargent DJ, Tepper JB, et al. Impact of T and N stage and treatment on survival and relapse in adjuvant rectal cancer: a pooled analysis. J Clin Oncol
2004;22(10):1785-1796.
4Greene FL, Stewart AK, Norton HJ. New tumor-node-metastasis staging strategy for node-positive (stage Ill) rectal cancer: an analysis. J Clin Oncol 2004;22(10):1778-
1784.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.
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PRINCIPLES OF SURGERY (2 of 3)
CRITERIA FOR RESECTABILITY OF METASTASES AND LOCOREGIONAL THERAPIES WITHIN SURGERY

Liver

e Hepatic resection is the treatment of choice for resectable liver
metastases from colorectal cancer.’

e Complete resection must be feasible based on anatomic grounds
and the extent of disease, maintenance of adequate hepatic
function is required.23

¢ The primary tumor must have been resected for cure (R0). There
should be no unresectable extrahepatic sites of disease.4¢ Plan for
a debulking resection (less than an RO resection) is not
recommended.

¢ 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.

e When hepatic metastatic disease is not optimally resectable based
on insufficient remnant liver volume, approaches utilizing
preoperative portal vein embolization or staged liver resections can
be considered.

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

e Some institutions use arterially-directed embolic therapy in select
patients with chemotherapy resistant/refractory disease, without
obvious systemic disease, with predominant hepatic metastases
(category 3).

e Conformal external beam radiation therapy may be considered in
highly selected cases or in the setting of a clinical trial and should
not be used indiscriminately in patients who are potentially
surgically resectable (category 3).

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

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

disease with maintenance of adequate function is required. -1

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

¢ Resectable extrapulmonary metastases do not preclude
resection.12-15

« Re-resection can be considered in selected patients. 16

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

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

e Conformal external beam radiation therapy may be considered in
highly selected cases or in the setting of a clinical trial and should
not be used indiscriminately in patients who are potentially
surgically resectable (category 3)

Evaluation for conversion to resectable disease

¢ Re-evaluation for resection should be considered in otherwise
unresectable patients after 2 months of preoperative chemotherapy
and every 2 months thereafter.17-20

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

e When considering whether disease has been converted to
resectable, all original sites need to be amenable to resection.21
Preoperative chemotherapy regimens with high response rates
should be considered for patients with potentially convertible
disease.??

See footnotes on page 3 of 3 REC-B

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

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.
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PRINCIPLES OF SURGERY (3 of 3) - REFERENCES
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of indications for resection. Registry of Hepatic Metastases. Surgery 1988;103:278-
288.
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Note: All recommendations are category 2A unless otherwise indicated.

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.
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PRINCIPLES OF ADJUVANT THERAPY (1 of 2)

Adjuvant therapy for rectal cancer consists of regimens that include both concurrent chemotherapy/RT and adjuvant chemotherapy.

A total of approximately 6 months of perioperative treatment is preferred.

Postoperative adjuvant chemotherapy:

e mFOLFOX 61
Oxaliplatin 85 mg/m’ IV over 2 hours, day 1, leucovorin* 400 mg/m’ IV over 2 hours, day 1, 5-FU 400 mg/m’ IV bolus on day 1, then 1200
mg/m’/day x 2 days (total 2400 mg/m’ over 46-48 hours)T continuous infusion. Repeat every 2 weeks to a total of 6 mo perioperative therapy.

« Simplified biweekly infusional 5-FU/LV (sLV5FU2)?2
Leucovorin 400 mg/m? IV over 2 hours on day 1, followed by 5-FU bolus 400 mg/m” and then 1200 mg/m®/day x 2 days (total 2400 mg/m’ over
46-48 hours)T continuous infusion. Repeat every 2 weeks to a total of 6 mo perioperative therapy.

« Capecitabine3
Capecita4bine 1250 mg/m’ twice daily days 1-14 every 3 wks to a total of 6 mo perioperative therapy.

e CapeOx
Oxaliplatin 130 mg/m’ over 2 hours, day 1. Capecitabine 1000 mg/m’ twice daily days 1-14 every 3 wks. Repeat every 3 weeks to a total of 6
mo perioperative therapy.

e FLOX5
5-FU 500 mg/m’ IV 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. Repeat every 3 weeks to a total of 6 mo perioperative therapy.

¢ 5-FU 500 mg/m’ IV bolus weekly x 6 + leucovorin 500 mg/m’ IV weekly x 6, each 8 week cycle. Repeat every 8 weeks to a total of 6 mo
perioperative therapy.®

Dosing Schedules for concurrent chemotherapy/RT:
¢ XRT + continuous infusion 5-FU7
5-FU 225 mg/m’ over 24 h 5 or 7 d/wk during XRT
¢ XRT + 5-FU/leucovorin®
5-FU 400 mg/m’ IV bolus + leucovorin 20 mg/m’ IV bolus for 4 d during wk 1 and 5 of XRT
« XRT + Capecitabine %10
Capecitabine 825 mg/m’ twice daily 5 or 7 d/wk + XRT x 5 wks

IMPORTANT NOTE REGARDING
LEUCOVORIN SHORTAGE, PLEASE SEE MS-9 See footnotes on page 2 of 2 REC-C

*Leucovorin 400 mg/m2 is the equivalent of levoleucovorin 200 mg/mz.
TNCCN recommends limiting chemotherapy orders to 24 h units (ie, 1200 mg/m?/day NOT 2400 mg/m? over 48 hours) to minimize medication errors.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.
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PRINCIPLES OF ADJUVANT THERAPY (2 of 2) - REFERENCES
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Clin Oncol 1989;7:1419-1426.

70O'Connell MJ, Martenson JA, Wieand HS, et al. Improving adjuvant therapy for rectal cancer by combining protracted-infusion fluorouracil with radiation therapy after
curative surgery. N Engl J Med 1994; 331:502-507.

8Tepper JE, O'Connell M, Niedzwiecki D, et al. Adjuvant therapy in rectal cancer: analysis of stage, sex, and local control--final report of Intergroup 0114. J Clin Oncol
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9Roh MS, Yothers GA, O'Connell MJ, et al. The impact of capecitabine and oxaliplatin in the preoperative multimodality treatment in patients with carcinoma of the
rectum: NSABP R-04 [abstract]. J Clin Oncol 2011;29 (suppl):3503. Available at: http://abstract.asco.org/AbstView 102_76910.html

10Hofheinz R, Wenz FK, Post S, et al. Capecitabine (Cape) versus 5-fluorouracil (5-FU)-based (neo)adjuvant chemoradiotherapy (CRT) for locally advanced rectal
cancer (LARC): Long-term results of a randomized, phase lll trial [abstract]. J Clin Oncol 2011;29 (suppl):3504. Available at:
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Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.
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PRINCIPLES OF RADIATION THERAPY

¢ Radiation therapy fields should include the tumor or tumor bed, with a 2-5 cm margin, the presacral nodes, and the internal iliac nodes. The
external iliac nodes should also be included for T4 tumors involving anterior structures.

¢ Multiple radiation therapy fields should be used (generally a 3 or 4 field technique). Positioning and other techniques to minimize the volume
of small bowel in the fields should be encouraged.

e For postoperative patients treated by abdominoperineal resection, the perineal wound should be included within the fields.

e Intensity modulated radiotherapy (IMRT) should only be used in the setting of a clinical trial or in unique clinical situations including re-
irradiation of recurrent disease after previous radiotherapy.

¢ Radiation doses:

» 45-50 Gy in 25-28 fractions to the pelvis.

» For resectable cancers, after 45 Gy a tumor bed boost with a 2 cm margin of 5.4 Gy in 3 fractions could be considered for preoperative
radiation and 5.4-9.0 Gy in 3-5 fractions for postoperative radiation.

» Small bowel dose should be limited to 45 Gy.

e Intraoperative radiotherapy (IORT), if available, should be considered for very close or positive margins after resection, as an additional
boost, especially for patients with T4 or recurrent cancers. If IORT is not available, 10-20 Gy external beam radiation and/or brachytherapy to
a limited volume could be considered soon after surgery, prior to adjuvant chemotherapy.

¢ For unresectable cancers, doses higher than 54 Gy may be required, if technically feasible.

¢ 5-fluorouracil based chemotherapy should be delivered concurrently with radiation therapy.

e In patients with a limited number of liver or lung metastases, radiotherapy can be considered in highly selected cases or in the setting of a
clinical trial. Radiotherapy should not be used in the place of surgical resection. Radiotherapy should be delivered in a highly conformal
manner. The techniques can include 3D conformal radiotherapy, IMRT or stereotactic body radiosurgery (SBRT). (category 3)

¢ Side effect management:

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

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.
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CONTINUUM OF CARE - CHEMOTHERAPY FOR ADVANCED OR METASTATIC DISEASE: ' (PAGE 1 of 7)

Initial therapy

FOLFOX3
bevacizumab o
CapeOX4+
bevacizumab 56

or
FOLFOX3

+ panitumumab 7
(KRAS wild-type
[WT] gene only)3:9

or

FOLFIRI10 +
bevacizumab %6
or

FOLFIRI10
cetuximab or
panitumumab &7
(KRAS WT gene
only)89

or

5-FU/leucovorin! or

Capecitabine 12
+ bevacizumab5.6:13

or
FOLFOXIR|14

v

S

(category 2B)

v

Therapy after First Progression

FOLFIRIS10

Therapy after Second Progression

Cetuximab8:15-18 (KRAS WT gene only)3 +
> irinotecan, 10 patients not able to tolerate combination,

or
Irinotecan 0
or

FOLFIRI + cetuximab6:15-18 or
panitumumab©.16-18

(KRAS WT gene only)8

or

Cetuximab®15-18 (KRAS WT gene
only)8 + irinotecan 10 (category 2B)

e

consider single agent cetuximab®:15-18 or
panitumumab©.16-18 (KRAS WT gene only)8

— Clinical trial or best supportive care1®

Cetuximab8:15-18 (KRAS WT gene only)3 +
irinotecan, 19 patients not able to tolerate combination,

»

FOLFOX3:3 or CapeOX4:5
or

Cetuximab®15-18 (KRAS WT gene
only)8 + irinotecan,10 patients not
able to tolerate combination,
consider single agent
cetuximab6:15-18 or

panitumumab 6.16-18

(KRAS WT gene only)8

»

consider single agent cetuximab:15-18 or
panitumumab©.16-18 (KRAS WT gene only)8

— FOLFOX2 or CapeOX3

Cetuximab®15-18 (KRAS WT gene

FOLFOX3:5 or CapeOX4:5
or
Irinotecan 10 oxaliplatin

e 10 - :
> Irinotecan ™™= | ;,1)8 4+ irinotecan, 10 patients not able

to tolerate combination,

»
»

consider single agent cetuximab:15-
18 or panitumumab©.16-18 (KRAS WT

or
FOLFIRI10

Cetuximab (KRAS WT gene only)8:15-18 + jrinotecan, 10

v

gene only)8

patients not able to tolerate combination,

consider single agent cetuximab®6.15-18 or
panitumumab©.16-18 (KRAS WT gene only)8

Additional Options on REC-E 2 of 7

See footnotes on page REC-E 3 of 7

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.
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CONTINUUM OF CARE - CHEMOTHERAPY FOR ADVANCED OR METASTATIC DISEASE: (PAGE 2 of 6)
Initial therapy Therapy after First Progression

Infusional 5-FU + leucovorin or
Capecitabine * bevacizumab Improvement in Consider Initial Therapy

. . 20
Patient not or functional status as REC-E 1 of 7

appropriate| [Cetuximab (KRAS wild-type

for + [gene only)®? (category 2B)
intensive or No improvement in , Best supportive care
therapy? functional status See NCCN Palliative Care Guidelines

Panitumumab (KRAS wiId-type_>
gene only)89 (category 2B)

See footnotes on page REC-E 3 of 7

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.
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TFor chemotherapy references, see Chemotherapy Regimens and References
(REC-E pages 4 - 7).

2PET-CT should not be used to monitor progress of therapy. CT with contrast or
MRI is recommended.

3Discontinuation of oxaliplatin should be strongly considered from FOLFOX or
CapeOX after 3-4 months of therapy (or sooner if significant neurotoxicity
develops > grade 2) 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 FOLFOX7 with oxaliplatin in a stop-and-go fashion in advanced
colorectal cancer - A GERCOR Study. J Clin Oncol 2006;24:394-400. There are
insufficient data to support the routine use of Ca/Mg infusion to prevent
oxaliplatin-related neurotoxicity.

4The majority of safety and efficacy data for this regimen have been developed in
Europe, where a capecitabine starting dose of 1250 mg/mZ2 twice daily for 14
days, repeated every 21 days, is standard. Some data suggest that North
American patients may experience greater toxicity with capecitabine (as well as
with other fluoropyrimidines) than European patients, and may require a lower
dose of capecitabine. 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/mZ twice daily dose is the
recommended starting dose, with close monitoring in the first cycle for toxicity,
and dose adjustments as indicated.

5There are insufficient data to 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 age > 65. The use of bevacizumab may interfere
with wound healing.

6Combination therapy involving cytotoxics, anti-EGFRs and anti-VEGFs is not
recommended. Hecht JR, Mitchell E, Chidiac T, et al. A randomized phase IlIB trial
of chemotherapy, bevacizumab, and panitumumab compared with chemotherapy
and bevacizumab alone for metastatic colorectal cancer. J Clin Oncol
2009;27:672-80. Tol J, Koopman M, Cats A, et al. Chemotherapy, bevacizumab,
and cetuximab in metastatic colorectal cancer. N Engl J Med 2009;360(6):563-
572.

71f cetuximab or panitumumab are used as initial therapy, then neither cetuximab
nor panitumumab should be used in second or subsequent lines of therapy.

8See Principles of Pathologic Review (REC-A 5 of 6) - KRAS and BRAF Mutation
Testing.

9Patients with a VB0OE BRAF mutation appear to have a poorer prognosis.
Retrospective subset analyses suggest potential benefit from anti-EGFR
monoclonal antibodies in the first-line setting with active chemotherapy
regardless of V60OOE mutation status.

10rinotecan 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.

"nfusional 5-FU is preferred.

12patients with diminished creatinine clearance may require dose modification of
capecitabine.

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

14Data are not mature for the addition of biologic agents to FOLFOXIRI.

15Cetuximab is indicated in combination with irinotecan-based therapy or as
single agent therapy for patients who cannot tolerate irinotecan.

16EGFR 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.

7 There are no data, nor is there a compelling rationale, to 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.

8patients with a V600E BRAF mutation appear to have a poorer prognosis.
Limited available data suggest lack of antitumor activity from anti-EGFR
monoclonal antibodies in the presence of a V600E mutation when used after
patient has progressed on first-line therapy.

19Single agent or combination therapy with capecitabine, mitomycin, or
gemcitabine has not been shown to be effective in this setting.

20The use of single agent capecitabine as a salvage therapy after failure on a
fluoropyrimidine-containing regimen has been shown to be ineffective, and this is
therefore not recommended.

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

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.
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FOLFOX CapeOX1:5

mFOLFOX 6 Oxaliplatin 130 mg/m?* IV over 2 hours, day 1

Oxaliplatin 85 mg/m’ IV over 2 hours, day 1 Capecitabine 850-1000% mg/m’ twice daily PO for 14 days

Leucovorin* 400 mg/m’ IV over 2 hours, day 1 Repeat every 3 weeks

5-FU 400 mg/m’ IV bolus on day 1, then 1200 mg/m’/day x 2 days

(total 2400 mg/m’ over 46-48 hours)T IV continuous infusion CapeOX + Bevacizumab1:5.1

Repeat every 2 weeks 12 Oxaliplatin 130 mg/m’ IV over 2 hours, day 1
Capecitabine 850-1 000 mg/m’ PO twice daily for 14 days

mFOLFOX6 + Bevacizumab?2:3:1 Bevacizumab 7.5 mg/kg IV, day 1

Oxaliplatin 85 mg/m’” IV over 2 hours, day 1 Repeat every 3 weeks

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

5-FU 400 mg/m’ IV bolus on day 1, then 1200 mg/m’/day x 2 days
(total 2400 mg/m2 over 46-48 hours)T IV continuous infusion
Bevacizumab 5 mg/kg IV, day 1

Repeat every 2 weeks

mFOLFOX6 + Panitumumab?24

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

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

5-FU 400 mg/m’ IV bolus on day 1, then 1200 mg/m®/day x 2 days
(total 2400 mg/m2 over 46-48 hours)T IV continuous infusion
Panitumumab 6 mg/kg IV over 60 minutes, day 1

Repeat every 2 weeks

IMPORTANT NOTE REGARDING LEUCOVORIN
SHORTAGE, PLEASE SEE MS-9

See References on page REC-E 7 of 7

*Leucovorin 400 mg/mZis the equivalent of levoleucovorin 200 mg/m”.

TNCCN recommends limiting chemotherapy orders to 24 h units (ie, 1200 mg/m?*day NOT 2400 mg/m?over 48 hours) to minimize medication errors.

iThe maijority of safety and efficacy data for this regimen have been developed in Europe, where a capecitabine starting dose of 1000 mg/m? twice daily for 14 days,
repeated every 21 days, is standard. Evidence suggests that North American patients may experience greater toxicity with capecitabine (as well as with other
fluoropyrimidines) than European patients, and may require a lower dose of capecitabine. The relative efficacy of CapeOx with lower starting doses of capecitabine has
not been addressed in large scale randomized trials.

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

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.
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FOLFIRI® FOLFIRI® + Panitumumab 10

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

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

5-FU 400 mg/m’ IV bolus day 1, then 1200 mg/m’/day x 2 days (total 5-FU 400 mg/m’ IV bolus day 1, then 1200 mg/m’/day x 2 days (total
2400 mg/m’ over 46-48 hours)T continuous infusion 2400 mg/m’ over 46-48 hours)T IV continuous infusion

Repeat every 2 weeks Panitumumab 6 mg/kg IV over 60 minutes, day 1

Repeat every 2 weeks
FOLFIRI® + Bevacizumab 71
Irinotecan 180 mg/m” IV over 30-90 minutes, day 1
Leucovorin 400 mg/m?® IV infusion to match duration of irinotecan
infusion, day 1
5-FU 400 mg/m’ IV bolus day 1, then 1200 mg/m®/day x 2 days (total
2400 mg/m’ over 46-48 hours)T IV continuous infusion
Bevacizumab 5 mg/kg IV, day 1
Repeat every 2 weeks

FOLFIRI® + Cetuximab

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

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

5-FU 400 mg/m’ IV bolus day 1, then 1200 mg/m®/day x 2 days (total
2400 mg/m2 over 46-48 hours)T IV continuous infusion

Repeat every 2 weeks IMPORTANT NOTE REGARDING LEUCOVORIN
Cetuximab 400 mg/m’ IV over 2 hours first infusion, then 250 mg/m® IV SHORTAGE, PLEASE SEE MS-9

over 60 minutes weekly8

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

See References on page REC-E 7 of 7

*Leucovorin 400 mg/mZis the equivalent of levoleucovorin 200 mg/m”.

TNCCN recommends limiting chemotherapy orders to 24 h units (ie, 1200 mg/m*day NOT 2400 mg/m?over 48 hours) to minimize medication errors.

iThe maijority of safety and efficacy data for this regimen have been developed in Europe, where a capecitabine starting dose of 1000 mg/m? twice daily for 14 days,
repeated every 21 days, is standard. Evidence suggests that North American patients may experience greater toxicity with capecitabine (as well as with other
fluoropyrimidines) than European patients, and may require a lower dose of capecitabine. The relative efficacy of CapeOx with lower starting doses of capecitabine has
not been addressed in large scale randomized trials.

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

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

Version 1.2012, 08/30/11 © National Comprehensive Cancer Network, Inc. 2011, All rights reserved. The NCCN Guidelines™ and this illustration may not be reproduced in any form without the express written permission of NCCN®. 5 Of 7
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Capecitabine 1!
850-1250 mg/m’ PO twice daily, days 1-14
Repeat every 3 weeks

Capecitabine 1! + Bevacizumab
850-1250 mg/m’ PO twice daily, days 1-14
Repeat every 3 weeks

Bevacizumab 5 mg/kg IV, day 1 weekly

Bolus or infusional 5-FU/leucovorin

Roswell-Park regimen 12

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

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

Repeat every 8 weeks

Simplified biweekly infusional 5-FU/LV (sLV5FU2)6

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

followed by 5-FU bolus 400 mg/m’ and then 1200 mg/m*/day x 2
days (total 2400 mg/m’ over 46-48 hours)T continuous infusion
Repeat every 2 weeks

Weekly

Leucovorin 20 mg/m* IV over 2 hours on day 1, 5-FU 500 mg/m’ IV
bolus injection 1h after the start of leucovorin. Repeat weekly. 13
5-FU 2600 mg/m’ by 24 h infusion plus leucovorin 500 mg/m’
Repeat every week 14

IROX15
Oxaliplatin 85 mg/m’ IV over 2 hours, followed by irinotecan 200
mg/m®over 30 or 90 minutes every 3 weeks

*Leucovorin 400 mg/m?2is the equivalent of levoleucovorin 200 mg/m?.

FOLFOXIRI1®

Irinotecan 165 mg/m’ IV day 1, oxaliplatin 85 mg/m? day 1, leucovorin
400* mg/m’ day 1, fluorouracil 3,200 mg/m’ over 48 h continuous
infusion starting on day 1

Repeat every 2 weeks

Irinotecan

Irinotecan 125 mg/m?” IV over 30-90 minutes, days 1, 8
Repeat every 3 weeks 1718

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

Cetuximab (KRAS wild-type gene only) * irinotecan®19
Cetuximab 400 mg/m? 1st infusion, then 250 mg/m” IV weekly
or Cetuximab 500 mg/m’ IV every 2 weeks?

+

Irinotecan 300-350 mg/m’ IV every 3 weeks

or Irinotecan 180 mg/m’” IV every 2 weeks

or Irinotecan 125 mg/m’® on days 1, 8 and repeat every 3 weeks

Cetuximab (KRAS wild-type gene only)
Cetuximab 400 mg/m’ 1st infusion, then 250 mg/m’ IV weekly 19
or Cetuximab 500 mg/m2 IV over 2 hours, day 1, every 2 weeks?

Panitumumab?2? (KRAS wild-type gene only)
Panitumumab 6 mg/kg IV over 60 minutes every 2 weeks

IMPORTANT NOTE REGARDING LEUCOVORIN
SHORTAGE, PLEASE SEE MS-9

See References on page REC-E 7 of 7

TNCCN recommends limiting chemotherapy orders to 24 h units (ie, 1200 mg/m?*day NOT 2400 mg/m’ over 48 hours) to minimize medication errors.
fIBevacizumab may be safely given at a rate of 0.5 mg/kg/minute (5 mg/kg over 10 minutes and 7.5 mg/kg over 15 minutes).

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

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