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National Comprehensive Cancer Network, Inc.

End User License Agreement for the NCCN Clinical Practice Guidelines
in Oncology™

This End User License Agreement (the "Agreement") is an agreement between you and
the National Comprehensive Cancer Network, Inc. ("NCCN") for access to and use of the
electronic version of the Complete Library of NCCN Clinical Practice Guidelines in
Oncology™, which, together with any updates, are referred to collectively as the
“Guidelines”, the NCCN Drugs and Biologics Compendium™, which together with any
updates, are referred to collectively as the “Compendium”, and the NCCN Chemotherapy
Order Templates™, which, together with any updates, are referred to collectively as the
"Templates" and provided to you on the NCCN website (the “website"), through which
you have accessed this document. BY CLICKING ON THE "I AGREE" BUTTON BELOW,
YOU AGREE TO BE BOUND BY THE TERMS AND CONDITIONS OF THIS LICENSE
AGREEMENT. IF YOU DO NOT AGREE WITH THE TERMS OF THIS LICENSE AGREEMENT,
DO NOT VIEW, ACCESS, OR USE THE TEMPLATES.

1. Grant of License. NCCN hereby grants to you a non-transferable, non-exclusive, limited
license to access and use the Guidelines, the Compendium, and/or the Templates subject to the
terms set forth in this License Agreement.

2. Proprietary Rights. You acknowledge that, as between you and NCCN, NCCN is the owner
of all right, title and interest in and to the Guidelines, the Compendium, and/or the Templates,
including, without limitation, all copyrights, trademarks, goodwill, derivative works, and other
intellectual property and proprietary rights related thereto. Except for the limited rights expressly
enumerated herein, you are not granted any rights relating to copyrights, trade names,
trademarks (whether registered or unregistered) or any other rights, franchises or licenses with
respect to the Guidelines, the Compendium, and/or the Templates or NCCN. You hereby agree
that you shall not at any time dispute, challenge, or contest, directly or indirectly, NCCN's right,
title and interest in and to the Templates, or assist or aid others to do so.

3. Restrictions on Use. A) Complete Library of NCCN Clinical Practice Guidelines in
Oncology™ and NCCN Drugs and Biologics Compendium™.

You may not copy, transfer, reproduce, or create derivative works from, any part of the
Guidelines or the Compendium for any reason. You may make and retain file copies of
“Insubstantial Portions” of the Guidelines or the Compendium solely for your internal purposes.
“Insubstantial Portions” means a quantity of data from the Guidelines or the Compendium that
would not reasonably substitute for a comprehensive copy of the Guidelines or the Compendium
and would not prejudice or diminish NCCN's advantage in licensing the Guidelines or the
Compendium for commercial gain. Notwithstanding the foregoing, you may include Insubstantial
Portions of the Guidelines or the Compendium in materials prepared in the ordinary course of
your business for re-distribution in connection with the delivery of your principal services. Any
such materials shall cite NCCN as the source of the Guidelines or the Compendium and provide
notice of NCCN's copyrights and other proprietary rights, as follows: © National Comprehensive
Cancer Network, Inc. 2009. NCCN and NATIONAL COMPREHENSIVE CANCER NETWORK
are registered trademarks of National Comprehensive Cancer Network, Inc. You shall provide
NCCN with examples of re-distributed materials including any portion of the Guidelines or the
Compendium upon NCCN's reasonable request, but shall not be required to provide confidential
information to NCCN. You agree to immediately cease any such re-distribution on receipt of

notice from NCCN that, in NCCN's reasonable judgment, such re-distribution involves more than
an Insubstantial Portion of the Compendium or Guidelines or is otherwise in violation of this
Agreement.

B) NCCN Chemotherapy Order Templates™

You may use the Templates to guide your treatment decisions if you are a clinician. You may
reproduce the Templates in paper media only, to use verbatim in your institution to facilitate
others in making treatment decisions. At all times and for all purposes, the Templates may only
be used in the context of clinicians exercising independent medical or professional judgment and
may not be relied upon as an order. You are expected to use the Templates in making treatment
choices and decisions within the scope of your professional license. Except as explicitly
provided for in this provision, you may not copy, transfer, reproduce, edit or create derivative
works from the Templates. You may not at any time claim, assert, represent, state or imply that
any Template which you have altered in any way, without limitation, is derived from, based on,
related to or arises out of the NCCN Templates. You shall provide NCCN with examples of re-
distributed materials of any kind including any portion of the Templates upon NCCN's reasonable
request. You agree to immediately cease any such re-distribution on receipt of notice from
NCCN that, in NCCN's reasonable judgment, such re-distribution is otherwise in violation of this
Agreement.

4. Limited Warranty; Disclaimers; Limitation of Damages.

A) The Guidelines are a statement of consensus of the authors regarding their views of currently
accepted approaches to treatment. Any clinician seeking to apply or consult the Guidelines is
expected to use independent medical judgment in the context of individual clinical circumstances
to determine any patient's care or treatment.

The recommendations regarding the uses and indications in the Compendium have been
derived directly from the Guidelines. The Compendium neither represents an all-inclusive listing
of every drug and biologic nor every appropriate use and indication for drugs and biologics. The
listing of drugs and biologics in the Compendium is limited in consideration to a discussion of the
uses of drugs and biologics in cancer care. NCCN considers clinical trials participation to be
appropriate care. Any clinician seeking to apply or consult the Compendium is expected to use
independent medical judgment in the context of individual clinical circumstances to determine
any patient's care or treatment.

B) The Templates are peer reviewed statements of consensus of their authors derived from the
Guidelines for the conditions the Templates address. A template does not constitute an order.
Any clinician seeking to treat a patient using any template is expected to use independent
medical judgment in the context of individual clinical circumstances of a specific patient's care or
treatment. NCCN makes no representations or warranties and explicitly disclaims the
appropriateness or applicability of the Template to any specific patient's care or treatment. The
Templates are an adjunct to the Guidelines and the Compendium. The Templates should be
used in conjunction with the Guidelines and the Compendium. This collection of Templates is not
exhaustive and does not necessarily represent the full spectrum of care or treatment options
described in the Guidelines or the Compendium. The Templates do not necessarily include all
appropriate combinations of drugs or biologics for the treatment of cancer. The Templates are
updated at NCCN's discretion to reflect updates and changes in the Guidelines and the
Compendium. The most updated versions of the Templates are available through the NCCN
website. NCCN has no obligation to advise you of any updates nor does NCCN have any
obligation to update the Templates at any time for any reason.

Continued on next page
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C) NCCN MAKES NO WARRANTIES CONCERNING THE GUIDELINES, THE COMPENDIUM,
AND/OR THE TEMPLATES OR ANY ELECTRONIC DELIVERY MEDIA SUPPLIED BY NCCN,
WHICH ARE PROVIDED "AS IS." NCCN DISCLAIMS ALL WARRANTIES, EXPRESS OR
IMPLIED INCLUDING, WITHOUT LIMITATION, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. NCCN DOES NOT
WARRANT THE ACCURACY, CURRENCY APPROPRIATENESS, APPLICABILITY OR
COMPLETENESS OF THE TEMPLATES OR OF ANY PARTICULAR TEMPLATE OR MAKE ANY
REPRESENTATION REGARDING THE USE OR THE RESULTS OF THE USE OF ANY
TEMPLATE IN TREATMENT. NCCN DOES NOT WARRANT THE ACCURACY, CURRENCY
APPROPRIATENESS, APPLICABILITY OR COMPLETENESS OF THE GUIDELINES, THE
COMPENDIUM, AND/OR THE TEMPLATES, NOR OF ANY PARTICULAR GUIDELINE OR
TEMPLATE, NOR DOES NCCN MAKE ANY REPRESENTATION REGARDING THE USE OR
THE RESULTS OF THE USE OF ANY GUIDELINE OR THE COMPENDIUM, OR ANY
TEMPLATE IN TREATMENT.

IN NO EVENT SHALL NCCN OR ITS MEMBERS BE LIABLE FOR ANY DAMAGES OF ANY
KIND INCLUDING INCIDENTAL, INDIRECT, SPECIAL, PUNITIVE OR CONSEQUENTIAL
DAMAGES ARISING OUT OF OR IN CONNECTION WITH THE LICENSE GRANTED UNDER
THIS AGREEMENT OR USE OF THE GUIDELINES, THE COMPENDIUM, AND/OR THE
TEMPLATES INCLUDING, WITHOUT LIMITATION, LOSS OF LIFE, LOSS OF DATA, LOSS OF
INCOME OR PROFIT, OR OTHER LOSSES SUSTAINED AS A RESULT OF INJURY TO ANY
PERSON, OR LOSS OR DAMAGE TO PROPERTY, OR CLAIMS OF THIRD PARTIES, EVEN IF
NCCN HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

SOME JURISDICTIONS DO NOT ALLOW THE LIMITATION OF IMPLIED WARRANTIES OR
LIABILITY FOR INCIDENTAL, INDIRECT, SPECIAL, PUNITIVE OR CONSEQUENTIAL
DAMAGES, SO THE ABOVE LIMITATIONS MAY NOT APPLY.

FOR ANY CLAIM YOU MAY HAVE AGAINST NCCN UNDER THIS AGREEMENT, YOUR
EXCLUSIVE REMEDY AND NCCN'S ENTIRE LIABILITY SHALL BE TO PROVIDE
REPLACEMENT TEMPLATES TO YOU.

5. Trademarks. NCCN and the NATIONAL COMPREHENSIVE CANCER NETWORK are
trademarks (the "Marks") of the National Comprehensive Cancer Network, Inc. and nothing in this
Agreement shall constitute a license with respect to such trademarks. You shall not use the Marks
or any confusingly similar Marks for any purpose, including, without limitation, for purposes of
marketing or promoting your services, without the prior written approval of NCCN, which approval
may be withheld in NCCN's sole discretion. Each approved use of the Marks shall require the
independent written approval of NCCN.

6. Registration. To access the website version of the Guidelines, the Compendium, and/or the
Templates, you are required to register. If registration is requested, you agree to provide NCCN
with accurate, complete registration information. It is your responsibility to inform NCCN of any
changes to that information. Each registration is for a single person only, unless specifically

designated otherwise on the registration page. You agree not to permit (a) any other person to use

the registered sections under your name; or (b) multiple users of a network access through a
single name. You are responsible for preventing such unauthorized use.

7. Updates and Corrections. NCCN has no obligation to notify you of updates to the Guidelines,
the Compendium, and/or the Templates, amendments or corrections to them, nor does NCCN
represent or warrant that the website, the Guidelines, the Compendium, or the Templates are or
will be error-free, free of viruses or other harmful components, or that errors or defects will be
corrected. NCCN hereby reserves the right make improvements and/or changes to the website, its
content, features, functionality and/or to the Guidelines, the Compendium, and/or the Templates at
any time without notice.

8. Modification of License Agreement. NCCN reserves the right to change the terms of this
Agreement at any time. Updated versions of this Agreement will appear on this website or that
portion of the website containing the web version of the Guidelines, the Compendium, and/or the
Templates, and are effective immediately. You are responsible for regularly reviewing this
Agreement. Continued use of any updated version of the Guidelines, the Compendium, and/or the
Templates after any such changes constitutes your agreement to be bound by such changes.

9. Remedies for Violation. NCCN reserves the right to seek all remedies available at law and in
equity for violations of this License Agreement, including but not limited to the right to block access
from updated electronic versions of the Guidelines, the Compendium, and/or the Templates.

10. General. This Agreement contains the entire agreement between NCCN and you relating to its
subject matter. Except as otherwise explicitly provided for in section 8, no amendment, change, or
modification of this Agreement shall be binding on either party unless mutually agreed to by the
parties in writing. If any provision of this Agreement is held to be invalid or unenforceable by a
court of competent jurisdiction, the validity and enforceability of the remaining provisions shall not
be affected thereby. This Agreement will be governed by and construed in accordance with the
laws of the Commonwealth of Pennsylvania without giving any effect to the conflict of law
provisions thereof, and each party agrees to submit to personal jurisdiction in the federal and state
courts of Pennsylvania and waives any objection to venues in said courts. This Agreement will not
be governed by the United Nations Conventions of Contracts for the International Sale of goods,
the application of which is expressly excluded. You agree that the Guidelines, the Compendium,
and/or the Templates will not be shipped, transferred or exported into any country or used in any
manner prohibited by the United States Export Administration Act, or any other export laws,
restrictions. This Agreement will terminate automatically upon failure by you to comply with its
terms.

BY ACCESSING THE DATA CONTAINED IN THIS PDF, YOU ACKNOWLEDGE THAT YOU

HAVE READ THIS AGREEMENT, UNDERSTAND IT, AND AGREE TO BE BOUND BY ITS
TERMS AND CONDITIONS.

Click Here to Continue
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RISK ASSESSMENT FOR COLON CANCER

Average risk:

eAge > 50y

¢ No history of adenoma or colorectal cancer
¢ No history of inflammatory bowel disease

¢ Negative family history?

v

See Average Risk Screening and Evaluation (CSCR-2)

Increased risk:
¢ Personal history

» Adenomalsessile serrated polyp (SSP)P

See Follow-up of Clinical Findings:
Adenomal/sessile serrated polyps (CSCR-3)

v

See Increased Risk Screening Based on Personal
History of Colorectal Cancer (CSCR-4)

» Inflammatory bowel disease See Increased Risk Screening Based on Personal
(ulcerative colitis, Crohn’s disease) History of Inflammatory Bowel Disease (CSCR-5)

v

» Colorectal cancer

v

See Increased Risk Screening Based on Positive
Family History (CSCR-6)

v

¢ Positive family history

High risk syndromes:

¢ Lynch Syndrome/Hereditary Nonpolyposis Colorectal Cancer
(HNPCC) (LS-1)

¢ Polyposis syndromes L . .
» Classical Familial Adenomatous Polyposis (FAP-1) __, See Criteria for Further Risk Evaluation for
» Attenuated Familial Adenomatous Polyposis (AFAP-1) High Risk Syndromes (HRS-1)
» MYH-associated Polyposis (MAP-1)
» Peutz-Jeghers Syndrome (PJS-1)
» Juvenile Polyposis syndrome (JPS-1)
» Hyperplastic Polyposis Syndrome (HPP-1) (rarely inherited)

@Not having a first-degree relative or two second-degree relatives with colorectal cancer or multiple cases of Lynch syndrome/HNPCC -related cancers in the family.
bSessile serrated polyp (SSP) is synonymous with sessile serrated adenoma but does not include classical hyperplastic 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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RISK SCREENING MODALITY EVALUATION OF POSITIVE
STATUS AND SCHEDULE®d SCREENING FINDINGS
Negative/ | Repeat See Follow-up of
No polyps > colonoscopy Adenomal/ ,.| Clinical Findings:
Colonoscopy®f in10 y© SSP! Adenoma/SSP
(preferred if available) CSCR-3)
Positive/Polyps — > Polypectomy
or Repeat
Hyperplastic —|colonoscopy
H c
Average risk: in10y
*Age 250y Stool-based:9
* No history of « Guaiac-based (category 1) or
adenoma or i i ical-
I o |mm'unoh|stoch¢.?1m|cal based Positive » Colonoscopy' .
colorecta , | testing annually
cancer * flexible sigmoidoscopy
* No history of every 5y See Follow-up of
inflammatory Clinical Findings:
bowel disease . . Adenoma/SSP
history No polyps sigmoidoscopy in 5y
Flexible sigmoidoscopy Aderiromal —— Colonoscopyf
o SSP
Positive/ . )
Polyps Biopsy Repeat flexible
Hyperplastic —>|sigmoidoscopy
in5y¢
CSee Screening Modality and Schedule (CSCR-A). fIf colonoscopy incomplete, consider other screening modality or repeat colonoscopy
dCurrently there is not consensus on the use of CT colonography as a primary at discretion of physician.
screening modality and it is evolving with regards to recommended/ 9Emerging technologies such as stool DNA have shown increasing evidence as a
programmatic frequency, polyp size leading to referral for colonoscopy, and reasonably accurate screening test but there are limited data to determine an
protocol for evaluating extra-colonic lesions. However, the data available interval between screening. At present, stool DNA is not considered a first line
suggests, if CT colonography is negative/no polyps, then repeat CT screening test except in specific circumstances.
colonography in 5 y and if positive/polyps lesions, colonoscopy should be hStudies at the present time have demonstrated, fecal immunohistochemical testing
performed. (FIT) is as good, if not superior to guaiac- based testing.

€Other screening modalities such as double contrast barium enema should be  iSessile serrate polyps are managed the same as adenomas.
reserved for those who are not able to undergo colonoscopy, or colonoscopy
is technically incomplete.

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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INCREASED RISK BASED ON PERSONAL HISTORY OF ADENOMA/SESSILE SERRATED POLYP (SSP)!

E'Il'il'(l'us CLINICAL FINDINGS FOLLOW-UP OF CLINICAL FINDINGS®
Low-risk adenoma: Negative/ Repeat colonoscopy
¢ < 2 polyps Repeat No polyps every 5-10 y
<1 » | colonoscopy
" Tuboiar within 5 y
Positive/
Advanced or multiple adenomas: Polyps
v ¢ High-grade dysplasia Repeat
Increased risk *>1cm —> |colonoscopy
patients: o Villous (> 25% villous) within 3 y
Personal history e Between 3 and 10 polyps! Negative/ Repeat colonoscopy
No polyps within 5y

of adenoma(s)/
sessile serrated

polyp(s) found _ e Individual management See Heredi Col |
at colonoscopy More than 10 cumulative adenomasi —> |« Consider a polyposis » See Hereditary Colorecta
syndrome Cancer Pathway (HRS-1)

Incomplete or piecemeal
polypectomyk or polypectomy
of large sessile polyps

Repeat colonoscopy within 2-6 mo

(timing depending on endoscopic and pathologic findings)

v

Malignant polyp See NCCN Colon Cancer Treatment Guidelines

CSee Screening Modality and Schedule (CSCR-A).

iSessile serrate polyps are managed the same as adenomas.

IFewer than 10 polyps in the setting of a strong family history or younger age (< 40 y) may sometimes be associated with an inherited polyposis syndrome.
KInk lesion for later identification.

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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INCREASED RISK BASED ON PERSONAL HISTORY OF COLORECTAL CANCER

RISK

STATUS SURVEILLANCE FOLLOW-UP OF CLINICAL FINDINGS

Adenoma/

_ > H - n
SSP Repeat colonoscopy in 1-3 y

Colonoscopy in 1Yy,

(within 3-6 mo if there was no
or incomplete preoperative
colonoscopy)

Personal history of
curative intent resected | ———
colorectal cancer''™

Negative/ Repeat colonoscopy in 2-3 y, then
No polyps every 3-5 y based on findings

lldentify colorectal patients who meet Bethesda criteria. Those patients may require genetic counseling or individualized management.
(See High Risk Syndromes HRS-1 and Lynch Syndrome LS-1).

MIn addition to the colonoscopy, patients with rectal cancer should also undergo periodic limited endoscopic evaluation of the rectal anastamosis to identify local
recurrence. Optimal timing for surveillance is not known. Expert opinion supports repeat evaluation every 3-6 months for the first 2-3 years of surveillance. No
specific data clearly support rigid versus flexible sigmoidoscopy. The utility of routine endoscopic ultrasound for early surveillance is not defined.

See surveillance section of NCCN Rectal Cancer Guidelines.

"The recommendation for intensive surveillance immediately following resection is based on studies that found a high rate of metachronous colorectal cancer and/or

resectable recurrences in the 4-5 years following colorectal cancer resections, though the studies did not fully exclude patients with HNPCC.

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 1.2010, 10/23/09 © 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. CSCR-4
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INCREASED RISK BASED ON PERSONAL HISTORY OF INFLAMMATORY BOWEL DISEASE

RISK
STATUS

Personal history
of inflammatory
bowel disease®

e Ulcerative colitis
e Crohn’s disease

treating physician.

Practice Guidelines
in Oncology — v.1.2010

Colorectal Cancer Screening

Guidelines Index
Colorectal Screening TOC

INITIATION OF

SCREENING

8-10 y after
— |onset of
symptomsP

—

SCREENING MODALITY
AND SCHEDULE

Colonoscopy every 1-2y

e When clinically quiescent,
4 quadrant biopsies every
10 cm with > 30 total samples
(preferred)

¢ Additional extensive sampling
of strictures and masses

e Endoscopic polypectomy when
appropriate with biopsies of
surrounding mucosa for the

assessment of dysplasia

SSee Definitions of Common Colorectal Resections (CSCR-B).

EVALUATION OF POSITIVE
SCREENING FINDINGS

Dysplasialintraepithelial

neoplasia

¢ Confirmation by expert GI
pathologist desirable

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.

FOLLOW-UP OF
CLINICAL FINDINGS %'

Surgical consultation
for resection$

%Information regarding the value of endoscopic surveillance of long-standing Crohn’s disease is limited. Surveillance is at the discretion of the physician.

PWinawer S, Fletcher R, Rex D, et al. Colorectal cancer screening and surveillance: Clinical guidelines and rationale--update based on new evidence.
Gastroenterology 2003;124:544-560.

40ptimal management of Crohn’s-related dysplasia remains undefined. Patient and physician preference should be considered. Extent of resection for
Crohn’s-related dysplasia needs to be based upon the individual findings.

"Appropriate management of adenomatous polyps in the setting of ulcerative colitis is dependent on various factors and should be at the discretion of the
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INCREASED RISK BASED ON POSITIVE FAMILY HISTORY

FAMILY HISTORY CRITERIAt SCREENING
F|rst-degreeu relative with colorectal cancer » Colonoscopy beginning atage 40y —» Repeat every 5 y¥
age 50-60 y
First-degree relative with colorectal cancer - Colonoscopy begl_n nlng' at age_ 40y Repeat .e very 3-5y
uv » | or 10 y before earliest diagnosis of | — [ depending on other
<age 50y oy hi
colorectal cancer family history

First-degree relative with colorectal cancer
at age > 60 yY

v

Colonoscopy beginning at age 50y — Repeat every 5y

Colonoscopy beginning at age 40 y Repeat every 3-5y
or 10 y before earliest diagnosis of | —» ‘depending on other

colorectal cancer family history

Two related first-degree relatives with colorectal
cancer at any ageV

v

Two related second-degree relatives with colorectal

at any age — > Colonoscopy beginning at age 50 y — Repeat every 5y

One second-degree relative or any third-degree relative(s)

with colorectal cancer e Treat as average risk patients

or e Colonoscopy is preferred screening
First-degree relative with non-advanced adenoma(s)

tIf a patient meets the criteria for an inherited colorectal syndrome, see Criteria for Further Risk Evaluation for High Risk Syndromes (HRS-1).

UFirst-degree relatives with advanced adenoma may confer the same risk as first-degree relatives with colorectal cancer, and any adenoma
under age 40 y may confer a similar risk to colorectal cancer under age 50 vy.

VIn this circumstance or if any one of the revised Bethesda criteria (see LS-B) are met, IHC/MSI testing should be performed on the colon
tumor of youngest family member with available colorectal cancer tissue. Also see Lynch Syndrome guidelines (LS-1).

WShorter intervals may be needed depending upon the family history.

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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SCREENING MODALITY AND SCHEDULE (1 of 4)

¢ Colon cancer prevention should be the primary goal of colorectal cancer screening.

¢ Screening of average-risk individuals can reduce colorectal cancer mortality by detecting cancer at an early, curable stage and by
detecting and removing clinically significant adenomas, and has been shown to be cost-effective compared to other screening
programs.

¢ Although patient preferences and availability of resources play an important role in the selection of screening options, tests that
are designed to detect both early cancer and adenomatous polyps should be encouraged.

Screening Modalities that Detect Adenomatous Polyps and Cancer?
¢ Colonoscopy every 10 years, or

¢ Flexible sigmoidoscopy every 5 years, or

« CT colonography every 5 years?

Screening Modalities that Primarily Detect Cancer3
¢ Stool based screening
» Guaiac-based testing, annually or
» Immunochemical-based testing, annually or
» Stool DNA test with high sensitivity (interval for screening is uncertain)4

Continued on next page

1If other modalities are not available, double-contrast barium enema every 5 years may be useful.

2Currently there is not consensus on the use of CT colonography as a primary screening modality and it is evolving with regards to recommended/ programmatic
frequency, polyp size leading to referral for colonoscopy, and protocol for evaluating extra-colonic lesions. However, the data available suggests, if CT
colonography is negative/no polyps, then repeat CT colonography in 5y and if positive/polyps lesions, colonoscopy should be performed.

3Annual stool based testing with every 5 year flexible sigmoidoscopy can be used in combination for screening.

4Emerging technologies such as stool DNA have shown increasing evidence as a reasonably accurate screening test but there are limited data to determine an
interval between screening. At present, stool DNA is not considered a first line screening test except in specific circumstances.

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.

CSCR-A
1of4
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SCREENING MODALITY AND SCHEDULE (2 of 4)

Colonoscopy

¢ Colonoscopy is the primary method employed for colorectal cancer screening in average and high risk populations. However,
screening with any of the available modalities is preferable to no screening.

e Caveats for every 10 years interval:

» A 10 year interval is appropriate for average risk patients who had an optimal procedure.

» Shorter intervals may be indicated based on the quality and completeness of the colonoscopy.

» Individual risk factors and physician judgment should be included in the interval determination.

» The number and characteristics of polyps as well as family history and medical assessment should influence judgment
regarding the interval between colonoscopies.

» Colonoscopy has limitations and may not detect all cancers and polyps.

o Accumulating data suggest that there is substantial variability in the quality, and by extension, the clinical effectiveness of
colonoscopy. Improving the overall impact of screening colonoscopy requires a programmatic approach that addresses quality
issues at several levels.

e These colonoscopy quality indicators include:

» Cecal intubation rates

» Withdrawal time

» Adenoma detection rates

» Appropriate intervals between endoscopic studies based on family and personal history, number and histological type of
polyps on last colonoscopy

» Minor and major complication rates

» Pre-procedure medical evaluation

» Appropriate prep instructions

o Standardized colonoscopy reports that contain, at a minimum:

Patient demographic and clinical factors

» Procedure indications

» Endoscopic findings

» Photographic documentation of endoscopic landmarks

» Estimate of quality of bowel preparation

>

>

v

Documentation of follow-up planning, including pathology results
Sedation administered

Continued on next page

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.

CSCR-A
20f4
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SCREENING MODALITY AND SCHEDULE (3 of 4)

Flexible sigmoidoscopy
e May be performed alone or in combination with stool based screening
¢ Issues surrounding sigmoidoscopy are similar to colonoscopy except the colon is only examined distal to the splenic flexure
¢ Recommended every 5 years for average risk screening

Stool based screening

¢ Guaiac-based, nonrehydrated
» Requires 3 successive stool specimens annually (not via digital rectal examination), prescribed diet, and coordination by health
care provider
» Any positive test requires further evaluation
» Annual guaiac-based should not be performed if screening colonoscopy is used as a screening measure in an average-risk patient

¢ Fecal immunohistochemical testing (FIT)
» Detects human globin
» Prescribed diet is not required
» Requires single stool annually
» Any positive test requires further evaluation

Continued on next page

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.

CSCR-A
3of4
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SCREENING MODALITY AND SCHEDULE (4 of 4)

Radiographic
CT colonography (CTC)36.7
e Accuracy

» >10 mm lesions can be identified by CTC with an accuracy similar to colonoscopy
» Lesions 5-9 mm can be identified with an acceptable accuracy that is less than that identified for colonoscopy
» Lesions <5 mm cannot be identified with acceptable accuracy

¢ Follow-up of identified lesions
» All identified lesions > 5 mm should be referred for colonoscopy
» When identified, lesions < 5 mm generally do not need to be referred for colonoscopy

e The recommended performance interval of every 5 years is based solely on computer simulation models

¢ All visualized extracolonic findings should be described and recommendations provided as to appropriate follow-up

¢ The increased risk of cancer arising from the performance of a single CTC is estimated to be < 0.14%

o CTC interpretation should be accomplished only by those trained according to American Gastroenterological Association® or
American College of Radiology (ACR)® guidelines

e Procedure quality should be tracked and assured using current ACR practice guidelines for patient preparation, image acquisition,
study interpretation and reporting

5See American Gastroenterological Association CT Colonography Standards.
6See American College of Radiology Practice Guideline for the Performance of Computed Tomography (CT) Colonography in Adults.

"Currently there is not consensus on the use of CT colonography as a primary screening modality and it is evolving with regards to recommended/ programmatic
frequency, polyp size leading to referral for colonoscopy, and protocol for evaluating extra-colonic lesions. However, the data available suggests, if CT colonography
is negative/no polyps, then repeat CT colonography in 5y and if positive/polyps lesions, colonoscopy should be performed.

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.

CSCR-A
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DEFINITIONS OF COMMON COLORECTAL RESECTIONS

The extent of colorectal resection depends upon the location of the tumor, any underlying condition (eg, inflammatory bowel disease,
hereditary syndrome, etc.), and the vascular supply to the colorectum.

Definitions of common colorectal resections are as follows:1

A— C lleocecetomy

A— D Ascending colectomy

A— F Right hemicolectomy

A— G Extended right hemicolecotmy
E— H Transverse colectomy

G— | Left hemicolectomy

F— | Extended left hemicolectomy
J— K Sigmoid colectomy

A— J Subtotal colectomy

A— K Total colectomy

K— L Low Anterior Resection

with sphincter preservation

K— L Abdominoperineal resection
without sphincter preservation

1Adapted and reprinted with permission from Bullard KM and Rothenberger DA. (2005). Colon, Rectum, and Anus. In Brunicardi C (Ed.)
Schwartz's Principles of Surgery, 8th Edition, page 1069. McGraw Hill: New York, NY.

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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CRITERIA FOR FURTHER
RISK EVALUATION FOR RISK ASSESSMENT/ HEREDITARY
HIGH RISK SYNDROMES GENETIC COUNSELINGP:© SYNDROME

Individual meeting the Revised
Bethesda Guidelines? (See LS-B) Lynch syndrome (See LS-1)

or
Individual from a family meeting

Amsterdam criteria (See LS-C) « Obtain detailed family history Classical FAP (See FAP-1)
or ¢ Obtain detailed medical and
. e surgical history
>
(SL?; ?:ie;_:rxz IICI:;'HT individual ¢ Directed examination for related Attenuated FAP (See AFAP-1)
manifestations

or — [e¢ Psychosocial assessment and
Individual with multiple support ) )
gastrointestinal hamartomatous * Risk counseling MYH-associated polyposis (See MAP-1)
polyps (See PJS-1 and JPS-1) or * Education support .

i - Discussion of genetic testin
hyperplastic polyps (See HEE-1) :Obtain informe%:l consent ° Peutz-Jeghers Syndrome¢ (See PJS-1)
or
Individual from a family with a known Juvenile Polyposis Syndromed (See JPS-1)

hereditary syndrome associated with
colorectal cancer, with or without ] _
known mutation (See appropriate Hyperplastic Polyposis Syndrome (See HPP-1)

hereditary syndrome)

No syndromes, but See Positive Family
familial risk present History (CSCR-6)

@Endometrial cancer < 50 y is not included in the revised Bethesda guidelines, however recent evidence suggests that these individuals
should be evaluated for Lynch syndrome.

bSee Obtaining a Comprehensive Risk Assessment for Hereditary Colorectal Cancer (HRS-A).

CA genetic counselor and/or medical geneticist should be involved early in counseling patients who (potentially) meet criteria for an
inherited syndrome. Genetic counseling is advised when genetic testing is offered.

dReferral to a specialized team is 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.

HRS-1

Version 1.2010, 10/23/09 © 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.



http://www.nccn.org/professionals/physician_gls/f_guidelines.asp#site

B Practice Guidelines . . Guidelines Index
NCCN B¢ Oncology - v.1.2010 | High Risk Syndromes Colorectal Screening TOC

OBTAINING A COMPREHENSIVE ASSESSMENT FOR HEREDITARY COLORECTAL CANCER

Family History of Colorectal Cancer and Expanded Pedigree
o It is essential to obtain a detailed family history, including:

> Parents > Grandparents See Common Pedigree Symbols (HRS-A 2 of 3)
> Children o » Great-grandparents and

> Siblings/half-siblings  » Cousins Pedigree: First-, Second-, and Third-degree

> Aunts and uncles > Nieces and nephews Relatives of Proband (HRS-A 3 of 3)

¢ Minimal data set on each relative:
» Current age and age at diagnosis of cancer (medical record documentation of cancer strongly encouraged)
» Age/availability of tumor sample and cause of death
» Type of cancer (note multiple primaries)
» Ethnicity/country of origin
» Consanguinity
» Suspected colon cancer syndromes and additional syndrome-specific features
(eg, Muir-Torre, Turcot, Peutz-Jeghers, juvenile polyposis)?
» All other inherited conditions and birth defects

Detailed Medical and Surgical History
e Polyps
¢ Inflammatory bowel disease
e Inherited syndromes:

» Lynch syndrome

* Muir-Torre syndrome

» FAP and associated syndromes
¢ Attenuated FAP
¢ Gardner syndrome
¢ Turcot syndrome
MYH-associated polyposis (MAP)
Peutz-Jeghers syndrome
Juvenile polyposis syndrome
PTEN-associated syndromes
¢ Cowden syndrome
¢ Bannayan-Riley-Ruvalcaba syndrome
» Pathology verification strongly encouraged

Directed examination for related manifestations
e Colonoscopy

e Esophagogastroduodenoscopy

e Eye examination

e Skin, soft-tissue, and bone examination

¢ Oral examination

vVvYyVvYyy

TBurt R and Neklason DW. Genetic testing for inherited colon cancer. Gastroenterology 2005;128:1696-1716.

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.

HRS-A
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OBTAINING A COMPREHENSIVE ASSESSMENT FOR HEREDITARY COLORECTAL CANCER
COMMON PEDIGREE SYMBOLS?

O Male, Female —O Mating

Proband
O (patient initiating . . Affected
genetic workup)

Adopted into Dizygotic
a family twins

Sibship

Deceased

Monozygotic
twins

See Pedigree: First-, Second- and Third-

Degree Relatives of Proband (HRS-A 3 of 3)

2Bennett RL, Steinhaus KA, Uhrich SB, et al. Recommendations for standardized human pedigree nomenclature.
Am J Hum Genet 1995;56:745-752.

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.

HRS-A
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OBTAINING A COMPREHENSIVE ASSESSMENT FOR HEREDITARY COLORECTAL CANCER
PEDIGREE: FIRST-, SECOND-, AND THIRD-DEGREE RELATIVES OF PROBAND?3

(@)

Maternal
grandmother

SFirst-degree relatives: parents, siblings, and children;

Third-degree relatives: great-gandparents and cousins.

Second-degree relatives: grandparents, aunts, uncles, nieces, nephews, and half-siblings;

Paternal Paternal Maternal
grandfather | grandmother grandfather
1 1
Aunt Father Mother
1 1
Sister Brother
Proband
2 1
Niece Nephew Son

2 ()

Uncle

3

First cousin
(male)

See Common Pedigree Symbols (HRS-A 2 of 3)

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.

HRS-A
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PHENOTYPE RISK STATUS IHC AND/OR MSI TESTING® OF ELIGIBLE FAMILY MEMBERS
Immunohistochemistry (IHC) abnormald See Mismatch Repair
and/or —| Gene Mutation
Microsatellite instability high (MSI-H)d Unknown (LS-2)

. Meets Revised | |Tumor available
Bethesda from affected Does not meet Tailored

Extended pedigree ?Stggellg]-e;) or family member€\ |IHC normal® Amsterdam | or . colon_‘;os_c °pl')° q

e Autosomal dominant Amsterdam ar]dlor ) Amsterdam Il criteria moni dt?rl_r;g Iaéek

inheritance pattern criteria Microsatellite (See LS-C) on individuatris

« Colorectal cancer (See LS-C) instability low (ILIISI-L) assessment

age <50y . Familial or stable (MSS) Meets Amsterdam |

¢ Endometrial cancer mismatch or Amsterdam i —

age < 50 y? repair criteria (See LS-C) See Mismatch
e Two or more primary mutation ) Repair Gene
LS-related cancers®in a unknown Tumor not available > > > [Mutation
single individual or in Unknown (LS-2)
multiple flrs.t-or second- Familial mismatch repair . See Familial Mismatch Repair
?SeggeLeSfaBT“y members gene mutation known " Gene Mutation Known (LS-2)
¢ Colorectal cancer
age < 60 y and MSI-H Does not meet e Individual management
histology (See LS-A) Revised Bethesda guidelines » Depending on severity of family history, may manage as per Lynch
(See LS-B) or Amsterdam syndrome; increased risk for colorectal cancer (non syndrome)
criteria (See LS-C) (See CSCR-6); or average risk for colorectal cancer

@Endometrial cancer < 50 y is not included in the revised Bethesda guidelines, however recent evidence suggests that these individuals should be evaluated for Lynch
syndrome.

bLS-related tumors include colorectal, endometrial, gastric, ovarian, pancreas, ureter and renal pelvis, biliary tract, brain (usually glioblastoma as seen in Turcot
syndrome), and small intestinal cancers, as well as sebaceous gland adenomas and keratoacanthomas in Muir-Torre syndrome.

CWith informed consent as designated by local practice and IRB standards.

dAn alternative and efficient approach when a family meets the Amsterdam Criteria (See LS-C) is to proceed directly to genetic testing (whether or not tumor tissue is
available) in the person most likely to carry the putative genetic mutation (usually the youngest living person in the family with colon or other Lynch syndrome cancer). If
a mutation is not found by genetic testing, then one may consider IHC and/or MSI testing of colon cancer tissue due to the suboptimal detection rate of genetic testing.

€See Principles of IHC and MSI testing for Lynch Syndrome (LS-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.
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GENETIC COUNSELING/TESTING OF MUTATION STATUS
ELIGIBLE FAMILY MEMBERS

Not tested >
Mismatch repair gene mutation unknown
¢ Consider genetic testing of affected family Tailored surveillance
member if possible to find a disease causing No familial mutation found ———— | — |h35ed on individual and
mutation family risk assessment
» Genetic testing should begin with the gene
most likely to harbor the mutation based on Mutation of unknown —»
IHC results. If IHC testing cannot be significant found
performed or is uninformative, first test . « See Lynch Syndrome
MSH2.or IYILH1 and th(Ien MSI-!G or PMS2 if a Surveillance and Follow-up (LS-3)
mutation is not found in the first two genes Positive familial mutation MLH1, and
MSH2, MSH6, or PMS2 found ¢ See pathway below to consider
genetic testing for at-risk family
members

Positive gene test
(mutation present)

See Lynch Syndrome
Familial mismatch repair gene mutation known Surveillance and Follow-up (LS-3)

e Consider genetic testing of at-risk family Not tested
memberfto find a disease causing mutation

v

Negative gene test . Average risk screening
(mutation not present) " (See CSCR-2)

fAt-risk family member can be defined as a first-degree relative of an affected individual and/or proband. If a first-degree relative is unavailable or
unwilling to be tested, more distant relatives should be offered testing for the known mutation in the family.

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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Colorectal Screening TOC

SURVEILLANCE%:h

Colon cancer:

« Colonoscopy! at age 20-25 y or 10 y prior to the youngest
age at diagnosis in the family, whichever comes first and
repeat every 1-2 y.

Extra-colonic:
e Endometrial and ovarian cancer:

» Consider referral to gynecologic oncologist for
screening for gynecologic tumors

» Encourage patient education and prompt response to
endometrial cancer symptoms.

» Prophylactic hysterectomy and bilateral salpingo-
oophorectomy is a risk reducing option for women who
have completed childbearing.

¢ Gastric and duodenal cancer: Consider upper Gl
endoscopy (including side-viewing examination) at age

25-30 y and repeat every 1-3 y depending on findings.

¢ Urothelial cancer: Consider annual urinalysis
¢ CNS cancer: Annual physical examination; no additional
screening recommendations have been made.

e Pancreatic cancer: No recommendations have been made.

FOLLOW-UP

e Continued screening}
e Consider prophylactic total
— | abdominal hysterectomy with bilateral
salpingo-oophorectomy (TAH/BSO) if
postmenopausal or family completed

No pathologic
findings

Adenocarcinomas — See appropriate NCCN Treatment Guideline

Endoscopic polypectomy with follow-up
colonoscopy every 1-2 y depending on:
Adenomas —— > |e location, character

e surgical risk

e patient preference

Adenomas not e Total abdominal colectomy with

amenable to ileorectal anastomosisk Endoscopic
endoscopic | — |, Consider TAH/BSO at time of | —|rectal exam
resection or high- colon surgery if postmenopausal every 1-2y

grade dysplasia or family completed

iGiven the later average age of onset for MSH6 mutation carriers, consider starting
colonoscopy at the age of 30-35 y or 10 y prior to the youngest age of diagnosis in
the family, whichever comes first.

9See Cancer Risk in Individuals with HNPCC up to Age 70 Years Compared to  /May consider subtotal colectomy if patient is not a candidate for optimal screening.

the General Population (LS-D).

hOther than colon and endometrial cancer, screening recommendations are

expert opinion rather than evidence based.

KThe type of surgical procedure chosen should be based on individual considerations
and discussion of risk. Surgical management is evolving. See Definitions of Common
Colorectal Resections (CSCR-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 IHC AND MSI TESTING FOR LYNCH SYNDROME

Immunohistochemistry (IHC) and microsatellite instability (MSI) analyses are screening tests (either by themselves or in conjunction),
typically done on colon cancer tissue to identify individuals at risk for Lynch syndrome (LS).

Immunohistochemistry

¢ [HC refers to staining tumor tissue for protein expression of the four mismatch genes known to be mutated in Lynch syndrome:
MLH1, MSH2, MSH6, and PMS2. A normal IHC test implies all four mismatch repair proteins are normally expressed and thus no
underlying mismatch repair gene mutation is present. An abnormal test means that one of the proteins is not expressed and an
inherited mutation may be present in the related gene. Loss of protein expression by IHC in any one of the mismatch repair genes
guides genetic testing (mutation detection) to the gene where protein expression is not observed.

¢ Ten to 15% of sporadic colon cancers exhibit abnormal IHC, often due to abnormal methylation of the MLH1 gene promoter, but
occasionally due to an inherited mutation of one of the mismatch repair genes. Thus the presence of an abnormal IHC test
increases the possibility of Lynch syndrome but does not make a definitive diagnosis. Genetic testing of peripheral blood DNA to
find a disease causing mutation of one of the mismatch repair genes should then be done. Most patients will be found to have
sporadic colon cancer and not a germline mutation. Those with a germline mutation are then identified as Lynch syndrome
patients.

- There is a 5-10% false negative rate with IHC testing.

Microsatellite instability

¢ MSI-H (microsatellite instability-high) in tumors refers to changes in two or more of the five National Cancer Institute-recommended
panels of microsatellite markers in tumor tissue. Its significance, use and implications are similar to that of IHC although the tests
are slightly complementary.

e There is a 5-10% false negative rate with MSI testing.

¢ The Bethesda Criteria were developed in response to the emerging understanding of the pathologic spectrum and molecular
characteristics of LS-related tumors. These criteria were intended to help identify colon cancer patients whose tumors should be
tested for MSI, thereby identifying patients with a greater chance of having LS. The revised Bethesda Guidelines (see LS-B) are now
widely used to identify tumors that should be tested for mismatch repair defects, either by MSI and/or IHC analysis. Although more
sensitive than the Amsterdam criteria (See LS-C), up to 30% of patients with Lynch syndrome fail to meet even the revised Bethesda
guidelines.

¢ Recently, IHC and/or MSI screening of all colorectal cancers and endometrial cancer regardless of age at diagnosis or family history,
has been implemented at some centers to identify individuals at risk for Lynch syndrome.

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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THE REVISED BETHESDA GUIDELINES
FOR TESTING COLORECTAL TUMORS FOR MICROSATELLITE INSTABILITY (MSI)1

Tumors from individuals should be tested for MSI in the following situations:
« Colorectal cancer? diagnosed in a patient who is less than 50 years of age.
« Presence of synchronous, or metachronous Lynch syndrome-associated tumors,3 regardless of age.
« Colorectal cancer with the MSI-H histology4 diagnosed in a patient who is less than 60 years of age.

« Colorectal cancer diagnosed in a patient with one or more first-degree relatives with an LS-related cancer,3 with one of the
cancers being diagnosed under age 50 years.

« Colorectal cancer diagnosed in a patient with two or more first- or second-degree relatives with LS-related cancers? regardless
of age.

1 Adapted with permission from Umar A, Boland CR, Terdiman JP, et al. Revised Bethesda Guidelines for hereditary nonpolyposis colorectal cancer (Lynch
syndrome) and microsatellite instability. J Natl Cancer Inst 2004;96(4)261-268.

2Endometrial cancer < 50 y is not included in the revised Bethesda guidelines, however recent evidence suggests that these individuals should be evaluated for
Lynch syndrome.

3LS-related cancers include colorectal, endometrial, gastric, ovarian, pancreas, ureter and renal pelvis, biliary tract, brain (usually glioblastoma as seen in Turcot
syndrome), and small intestinal cancers, as well as sebaceous gland adenomas and keratoacanthomas as seen in Muir-Torre syndrome.

4Presence of tumor infiltrating lymphocytes, Crohn's-like lymphocytic reaction, mucinous/signet-ring differentiation, or medullary growth pattern.

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.

LS-B
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MINIMUM CRITERIA FOR CLINICAL DEFINITION OF HNPCC
(AMSTERDAM CRITERIA ) 1:2

At least three relatives with colorectal cancer (CRC); all of the following criteria should be present:

¢ One should be a first-degree relative of the other two;

¢ At least two successive generations must be affected;

¢ At least one of the relatives with colorectal cancer must have received the diagnosis before the age of 50 years;
¢ Familial adenomatous polyposis (FAP) should be excluded,;

e Tumors should be verified by pathologic examination.

REVISED MINIMUM CRITERIA FOR CLINICAL DEFINITION OF HNPCC
(AMSTERDAM CRITERIA 11)1:2

At least three relatives must have a cancer associated with hereditary nonpolyposis colorectal cancer
(colorectal, cancer of endometrium, small bowel, ureter or renal-pelvis);
all of the following criteria should be present:

¢ One must be a first-degree relative of the other two;
¢ At least two successive generations must be affected;

¢ At least one of the relatives with cancer associated with hereditary non-polyposis colorectal cancer
should be diagnosed before the age 50 years;

e Familial adenomatous polyposis (FAP) should be excluded in the colorectal cancer case(s) (if any);

e Tumors should be verified whenever possible.

TFrom Vasen HFA. Clinical diagnosis and management of hereditary colorectal cancer syndromes. J Clin Onc 2000;18(suppl 1):81s-92s.

2 Approximately 50% of patients with HNPCC will be missed by these criteria and approximately 50% of patients will meet the criteria and not have
HNPCC but a high familial risk of uncertain etiology.

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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Cancer Risk in Individuals with HNPCC up to Age 70 Years Compared to the General Population

HNPCC

Cancer General Population Risk Risks Mez‘n':gf of
Colon 5.5% 80% 44 years
Endometrium 2.7% 20%-60% 46 years
Stomach <1% 11%-19% 56 years
Ovary 1.6% 9%-12% 42.5 years
Hepatobiliary tract <1% 2%-7% Not reported
Urinary tract <1% 4%-5% ~55 years
Small bowel <1% 1%-4% 49 years
E;:i/rgl(j::t;:lem <1% 1%-3% ~50 years

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.

TKohlmann W, Gruber SB (Updated November 29, 2006). Hereditary Non-Polyposis Colon Cancer. In: GeneReviews at GeneTests: Medical Genetics Information
Resource (database online). Copyright, University of Washington, Seattle. 1997-2009. Available at http://www.genetests.org. Accessed October 21, 2009.
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PHENOTYPE

¢ Presence of > 100 polyps? (sufficient for
clinical diagnosis) or fewer polyps at younger
ages, especially in a family known to have FAP

« Autosomal dominant inheritance (except with
de novo mutation)

¢ Possible associated additional findings
» Congenital hypertrophy of retinal pigment

Classical familial adenomatous polyposis (FAP):

RISK ASSESSMENT

Personal history

See Treatment and

classical FAP

v

Surveillance (FAP-2)

@Individuals with 100 or more polyps occurring at older ages (35 to 40 years or older) may be found to have attenuated FAP.
bThirty percent spontaneous new mutation rate, thus family history may be negative. Especially noteworthy if onset < age 50 y.

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.

. . Famil
epithelium (CHRPE) o on . See Genetic Testing and
» Osteomas, supernumerary teeth, odontomas No symptoms or findings Surveillance (FAP-4)
» Desmoids, epidermoid cysts (no a{ienomas) J known
» Duodenal and other small bowel adenomas positive family ,history
» Gastric fl.fndlc gland polyps _ classical FAP Family See Genetic Testing and
. Incrgased risk of medu_lloblastoma, papillary mutation| —— > Suyrveillance (FAP-5)
carcinoma of the thyroid (<2%), unknown
hepatoblastoma (usually < age 5y)
¢ Pancreatic cancers (<2%)
¢ Gastric cancers (<1%)
Attenuated FAP
¢ Presence of < 100 adenomas? p | hist See Treat t and
(average of 30 polyps) ersonal history » See Treatment an
« Frequent right-sided distribution of polyps attenuated FAP Eamil Surveillance (AFAP-1)
* Adenomas and cancers at age older than mauTaIt)i,on . See Genetic Testing and
classic FAP (mean age > 50) N ¢ findi K Surveillance (AFAP-2)
« Upper Gl findings and thyroid cancer risk is 0 symptoms or findings nown
similar to classic FAP (no _a;fien;)mgls),h_ ¢ Eamil
- ‘ . . ositive family histo ami
¢ Other extraintestinal manifestations, gttenuated FA):D ry mutat)i,on . See Genetic Testing and
including CHRPE and desmoids are rare unknown " Surveillance (AFAP-3)
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CLASSICAL FAP TREATMENT AND SURVEILLANCE: PERSONAL HISTORY

TREATMENT
Personal
history of Proctocolectomy
Classical or colectomycad,e
FAP

SURVEILLANCEf9
(POSTCOLECTOMY)

Colon cancer:

¢ Annual sigmoidoscopy and polypectomy or polyp ablation if adenoma burden
is low (in patients with retained rectum).

¢ Consider NSAID chemoprevention to reduce polyp burden as pharmacological
adjunct to endoscopic surveillance. Clinical trial is encouraged.

Extra-colonic:

e Duodenal or periampullary cancer: Baseline upper endoscopy (including
side-viewing examination) at the time of colectomy or at age 25-30 y, whichever[—
comes first and repeat every 1-3 y depending on severity of polyposis.

¢ Gastric cancer: Same as duodenal cancer.

e Thyroid cancer: Annual thyroid examination, starting in late teenage years.

Proctectomy if
dense polyposis or
severe dysplasia

—

See Duodenoscopic
Findings (FAP-3)

— | « CNS cancer: Annual physical examination; no additional screening

recommendations have been made.

¢ Intra-abdominal desmoids: Annual abdominal palpation; after colectomy,
consider abdominal and pelvic CT or MRI every 3 y, especially if family history
of desmoids.

e Small bowel polyps and cancer: Consider adding small bowel visualization to
CT or MRI for desmoids as outlined above, especially if duodenal polyposis is
advanced.

e Hepatoblastoma: Consider liver palpation, abdominal ultrasound and
measurement of AFP, every 3-6 mo, during first five years of life.

Screening in a clinical trial is preferred.
¢ Pancreatic cancer: No recommendations have been made.

CAPC genetic testing is recommended in a proband to confirm a diagnosis of FAP and allow for mutation specific testing in other family members. Additionally, knowing
the location of the mutation in the APC gene can be helpful for predicting severity of polyposis, rectal involvement, and desmoid tumors.
dSee Surgical Options for Treating the Colon And Rectum in Patients with FAP (FAP-A).

€Timing of colectomy in patients under age 18 y is not established. In patients under 18 y with mild polyposis and without family history of early cancer or severe
genotype, the timing of colectomy can be individualized. Annual colonoscopy if surgery is delayed.
fIt is recommended that patients be managed by physicians or centers with expertise in FAP and that management be individualized to account for genotype,

phenotype, and personal considerations.

90ther than colon cancer, screening recommendations are expert opinion rather than evidence based.

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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DUODENOSCOPIC FINDINGS SURVEILLANCEh
Stage 0, -
No polyposis » Repeat endoscopy every 4y

Stage |,
Minimal polyposis (1-4 tubular adenomas, size 1-4 mm)

v

Repeat endoscopy every 2-3 y

Stage I,
Mild polyposis (5-19 tubular adenomas, size 5-9 mm)

Repeat endoscopy every 1-3 y

v

Stage I,
Moderate polyposis (> 20 lesions, or size > 1 cm)

v

Repeat endoscopy every 6-12 mo

e Surgical evaluation
Stage IV e Expert surveillance every 6-12 mo
’ e Complete mucosectomy or
duodenectomy, or Whipple procedure
if duodenal papilla is involved

v

Dense polyposis or high grade dysplasia

hDuodenal Surveillance:

e |t is recommended that patients be managed by physicians or centers with expertise in FAP and that management be individualized to account for genotype,
phenotype, and personal considerations, including potential risks and benefits. Management that includes endoscopic treatment may require shorter intervals.

e Recommend examination with side-viewing endoscope, use of Spigelman's or other standardized staging, and extensive biopsy of dense lesions to evaluate
for advanced histology. More intensive surveillance and/or treatment is required in patients with large or villous adenomas, and with advancing age > 50 y.
Surgical counseling is advisable for patients with stage IV polyposis. (Spigelman AD, Williams CB, Talbot IC et al. Upper gastrointestinal cancer in patients with
familial adenomatous polyposis. Lancet 1989;2(8666): 783-785).

¢ Endoscopic treatment options include endoscopic papillectomy in addition to excision or ablation of resectable large (> 1 cm) or villous adenomas, as well as
mucosectomy of resectable advanced lesions, including contained high grade dysplasia, to potentially avert surgery while observing pathology guidelines for
adequate resection.

e Surgery is recommended for invasive carcinoma as well as dense polyposis or high grade dysplasia that cannot be managed endoscopically.

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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CLASSICAL FAP GENETIC TESTING AND SURVEILLANCE: FAMILY HISTORY OF CLASSICAL FAP
MUTATION KNOWN

GENETIC TESTING SURVEILLANCE

Flexible sigmoidoscopy or
colonoscopy every 12 mo

If adenomas, follow pathway for

APC gene Personal history of Classical FAP

»
»

positive beginning at age 10-15y FAP-2)
Family history APC gene
of Classical testing for APC gene . .
FAP, mutation at-risk fa_mily negative Average risk screening
known member!
Flexible sigmoidoscopy or
colonoscopy beginning at age 10-15 y:
e Every 12 mo until age 24 y
eEvery 2 y until age 34y o If adenomas, follow pathway for
eEvery 3y until age 44y Personal history of Classical FAP
Not tested > | e Then every 3-5 y thereafter - (FAP-2)
Consider sub_stlt_utlng colonoscopy « If no polyps, continue screening
every 5y beginning at age 20 y for the
chance that patient may have
attenuated FAP.

i At-risk family member can be defined as a first-degree relative of an affected individual and/or proband. If a first-degree relative is unavailable or
unwilling to be tested, more distant relatives should be offered testing for the known mutation in the family.

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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MUTATION UNKNOWN
GENETIC TESTING

If mutation found, follow pathway for
family mutation known (FAP-4)

Mutation
. in family B
Family history Afi’c gene te_slt'“g of not found
of Classical | raneerﬁbeer amily
FAP, mutation Consider MYH
unknown N
testing!):
APC gene
positive
Consider
'fo;f:ifted APC gene No
y — |testing for mutation
member not . .
available at-risk family found
member! -
Not tested

fAt-risk family member can be defined as a first-degree relative of an affected individual and/or proband.
I1See MYH-Associated Polyposis (MAP-1).

classical or attenuated FAP.

CLASSICAL FAP GENETIC TESTING AND SURVEILLANCE: FAMILY HISTORY OF CLASSICAL FAP

SURVEILLANCE

Flexible sigmoidoscopy or colonoscopy
beginning at age 10-15 y:

e Every 12 mo until age 24 y

e Every 2 y until age 34y

e Every 3 y until age 44 y

e Then every 3-5 y thereafter

Consider substituting colonoscopy every
5 y beginning at age 20 y in addition to the
sigmoidoscopy examinations

If polyposis detected, follow pathway on
FAP-2.

See APC Positive (FAP-4)

Flexible sigmoidoscopy or colonoscopy
beginning at age 10-15 y:

e Every 12 mo until age 24 y

e Every 2 y until age 34y

eEvery 3y untilage 44y

e Then every 3-5 y thereafter

Consider substituting colonoscopy every
5 y beginning at age 20 y in addition to the
sigmoidoscopy examinations

If polyposis detected, follow pathway on
FAP-2.

kKWhen polyposis is present in a single person with negative family history, consider testing for a de novo APC mutation; if negative, follow with testing for MYH.
When family history is positive only for a sibling, consider recessive inheritance and test for MYH first. In a polyposis family with clear autosomal dominant
inheritance, and absence of APC mutation, MYH testing is unlikely to be informative. Such families are treated according to the polyposis phenotype, including

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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SURGICAL OPTIONS FOR TREATING THE COLON AND RECTUM IN PATIENTS WITH FAP

TOTAL ABDOMINAL COLECTOMY WITH ILEORECTAL TOTAL PROCTOCOLECTOMY WITH ILEAL POUCH ANAL
ANASTOMOSIS (TAC/IRA) ANASTOMOSIS (TPC/IPAA)
e Indications: e Indications:
» Asymptomatic patient with few (<20) rectal polyps and mild » After TAC/IRA with unstable rectum
colonic disease (<100) polyps » Patient unreliable for follow-up after TAC/IRA
» Attenuated FAP with rectal sparing » Severe disease in colon and/or rectum
¢ Contraindications: » Curable colon or rectal cancer
» Curable cancer in colon or rectum e Contraindications:
» Severe rectal or colon disease (size or number of polyps) » Incurable cancer
» Patient not reliable for follow-up surveillance of retained rectum » Intra-abdominal desmoid
e Advantages: » Advanced low rectal cancer
» Technically straightforward » Patient not a candidate for IPAA (ie, concomitant Crohn’s
» Relatively low complication rate disease, anal sphincter dysfunction, etc)
» Good function outcome e Advantages:
» No permanent or temporary stoma » Negligible risk of rectal cancer
» Avoids risk of proctectomy (sexual or bladder dysfunction) » No permanent stoma

» Reasonable bowel function
e Disadvantages:
» Complex operation
» Usually involves temporary stoma
» Risks of proctectomy (sexual or bladder dysfunction)
» Functional results can be unpredictable

TOTAL PROCTOCOLECTOMY WITH END ILEOSTOMY (TPC/EI)
e Indications:
» Very low, advanced rectal cancer
» Inability to perform IPAA
» Patient with IPAA with unacceptable function
» Patient with contraindication to IPAA
e Advantages:
» Removes risk of colorectal cancer
» One operation
¢ Disadvantages:
» Risks of proctectomy
» Permanent stoma
» May discourage family members from seeking evaluation
for fear of permanent stoma

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.

FAP-A
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ATTENUATED FAP TREATMENT AND SURVEILLANCE: PERSONAL HISTORY

ADENOMA/POLYP
BURDEN
< 21y with
small adenoma| —
burden®
> 21y with
small adenoma| —
(o
Personal burden
history
consistent | _, APC gene
with testing 2P
Attenuated .
FAP > 40y with
small adenoma |—
burden®
Significant

polyposis not
manageable with
polypectomy

@8APC gene testing is recommended in a proband to confirm a diagnosis of AFAP
and allow for mutation specific testing in other family members. Additionally,
knowing the location of the APC mutation can be helpful in determining extra-

colonic cancer risks in affected individuals.
PMYH testing if APC mutation not found (See MAP-1).

¢Small adenoma burden is defined (somewhat arbitrarily) as fewer than 20
adenomas, all < 1 cm in diameter and none with advanced histology, so that
colonoscopy with polypectomy can be used to effectively eliminate the polyps.
Colectomy may be indicated before this level of polyp profusion, especially if
colonoscopy is difficult. Surgery is strongly advised when polyp burden is

TREATMENT

¢ Colonoscopy and
polypectomy every 1-2 y

¢ Surgical evaluation and
counseling

e Colectomyd and ileorectal
anastomosis (IRA)®
or
colonoscopy and
polypectomy every 1-2 'y
¢ Surgical evaluation and
counseling

¢ Strongly consider
colectomyd and ileorectal
anastomosis®

¢ Surgical evaluation and
counseling

e Colectomyd with IRA
(preferred in most cases) or
proctocolectomy with ileal
J-pouch anal anastomosis
based on burden of disease
in rectum®

encountered in any polyp.

SURVEILLANCEf9

e If colectomy, annual
endoscopic examination of
the rectum

e Annual physical examination

e Consider NSAID
chemoprevention to reduce
polyp burden as
pharmacological adjunct to
endoscopic surveillance.
Clinical trial is encouraged.

* Baseline upper %denoscopic
endoscopy beginning Findi
at age 25-30 y 49—“;2',“;3)3

greater than 20, some polyps have reached a size > 1 cm, or advanced histology is

dSee Surgical Options for Treating the Colon And Rectum in Patients

with FAP (FAP-A).

€Earlier surgical intervention should be considered in patients with family history of

cancer under age 40 or noncompliant patients.

flt is recommended that patients be managed by physicians or centers with expertise
in FAP and that management would be individualized to account for genotype,
phenotype, and personal considerations.

9Surveillance for upper Gl findings for attenuated FAP is similar to classical FAP.

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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ATTENUATED FAP GENETIC TESTING AND SURVEILLANCE: FAMILY HISTORY OF ATTENUATED FAP MUTATION KNOWN

GENETIC TESTING SURVEILLANCE

If adenomas, follow pathway for
—— > | Personal history of Attenuated FAP,
Adenomal/polyp burden (AFAP-1)

Colonoscopy beginning in

APC positive late teens, then every 2-3 y

Family history APC testing for

of Attenuated — | aterisk famil RN _ _
FAP, mutation " y APC negative Average risk screening
known member

e If adenomas, follow pathway for
Colonoscopy beginning in , | Personal history of Attenuated FAP,
late teens, then every 2-3 y Adenomal/polyp burden (AFAP-1)

e If no polyps, continue screening

Not tested ———

h At-risk family member can be defined as a first-degree relative of an affected individual and/or proband. If a first-degree relative is unavailable or unwilling to
be tested, more distant relatives should be offered testing for the known mutation in the family.

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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GENETIC TESTING

If APC mutation found, follow pathway for
family mutation known (AFAP-2)

ATTENUATED FAP GENETIC TESTING AND SURVEILLANCE: FAMILY HISTORY OF ATTENUATED FAP MUTATION UNKNOWN

SURVEILLANCE

Colonoscopy
beginning in late teens,

F.amlly APC testing of affected

history of family member PR

Attenuated |— Cons)i,der MYH AP(? mutation in

FAP, mutation A family not found
testing"

unknown

Affected family
member not available

iSee MYH-Associated Polyposis (MAP-1).

attenuated FAP.

Consider APC
testing for at-risk
family memberh
Consider MYH!
testing if APC
mutation negative

h At-risk family member can be defined as a first-degree relative of an affected individual and/or proband.

APC mutation
found

No mutation
found

Not tested

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.

» (then every 2-3 y
If adenoma
See (AFAP-1)

Colonoscopy

beginning in late teens,
—(then every 2-3 y

If adenoma

See (AFAP-1)

IWhen polyposis is present in a single person with negative family history, consider testing for a de novo APC mutation; if negative, follow with testing for MYH. When
family history is positive only for a sibling, consider recessive inheritance and test for MYH first. In a polyposis family with clear autosomal dominant inheritance, and
absence of APC mutation, MYH testing is unlikely to be informative. Such families are treated according to the polyposis phenotype, including classical or
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PHENOTYPE RISK ASSESSMENT

MYH -associated polyposis (MAP)

¢ Polyposis or colon cancers consistent with
autosomal recessive inheritance
(ie, parents unaffected, siblings affected) .

« Fewer than 100 adenomas (range 0-100’s and Personal history Sos MYH-AsSOC]
uncommonly > 1000) or . See -Associated

e Adenomas and colorectal cancer at age older
than classical FAP (median CRC age > 50 y)

¢ Duodenal adenomas are uncommon

o Attenuated polyposis with negative APC gene
mutation

Family history " Polyposis (MAP-2)
(ie, known mutation in patient or sibling)

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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GENETIC COUNSELING/TESTING OF
ELIGIBLE FAMILY MEMBERS

Biallelic MYH aMsa?naug::::Mdua"y
muta:'lon — adenomatous
negative polyps (FAP-1)
Pers_onal history of Counseling
multiple adenomatous and testing Small adenoma
p?lyps (> 1'0 adenomas for MYH burden manageable
with n.egatlve.APC mutations by colonoscopy and
mutation testing)? polypectomy
Biallelic MYH
mutation
positive

Family history of sibling
with MYH polyposis,
asymptomatic;
Counseling and testing
for the familial mutations
is recommended

Mutation status
unknown or
biallelic MYH
mutations known

v

Dense polyposis or
large polyps not
manageable by
polypectomy

v

TREATMENT/SURVEILLANCE

« Colonoscopy and polypectomy every 1-2 yP

e Consider upper endoscopy and side viewing
duodenoscopy beginning at age 30-35 y and
every 3-5y

¢ Patients with duodenal adenomas are treated as
FAP (See Duodenoscopic Findings FAP (FAP-3)

¢ Counseling regarding surgical options

e Subtotal colectomy or proctocolectomy
depending on adenoma density and distribution?

¢ Upper endoscopy and side viewing
duodenoscopy at age 30-35 y and
every 3-5y

¢ Patients with duodenal adenomas are treated as
FAP (See Duodenoscopic Findings FAP (FAP-3)

¢ Begin colonoscopy at age 25-30 y and every
3-5 y if negative (consider shorter intervals with
advancing age)

e Consider upper endoscopy and side viewing
duodenoscopy at age 30-35y and every 3-5y

¢ Patients with duodenal adenomas are treated as
FAP (See Duodenoscopic Findings FAP (FAP-3)

@8When polyposis is present in a single person with negative family history, consider testing for a de novo APC mutation; if negative, follow with testing for MYH.
When family history is positive only for a sibling, consider recessive inheritance and test for MYH first. In a polyposis family with clear autosomal dominant
inheritance, and absence of APC mutation, MYH testing is unlikely to be informative. Such families are treated according to the polyposis phenotype, including

classical or attenuated FAP.

bIn patients with MYH, the absolute risk of colorectal cancer and the role of surgery and endoscopically manageable adenomas is not known. The lifetime colon

cancer risk may be very high.

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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Peutz-Jeghers syndrome (PJS) Definition: 1:2
¢ A clinical diagnosis of PJS can be made when an individual has two or more of the following features:
» Two or more Peutz-Jeghers-type hamartomatous polyps of the small intestine

» Mucocutaneous hyperpigmentation of the mouth, lips, nose, eyes, genitalia, or fingers
» Family history of PJS

Surveillance considerations:

e The majority of cases occur due to mutations in the STK11(LKB1) gene and clinical genetic testing is available.

¢ Referral to a specialized team is recommended and participation in clinical trials is especially encouraged.

¢ Surveillance should begin at the approximate ages on PJS-2, if symptoms have not already occurred and any early
symptoms should be evaluated thoroughly.

¢ The surveillance guidelines (See PJS-2) for the multiple organs at risk for cancer are provisional, but may be

considered in view of the cancer risks in PJS and the known utility of the tests. There is limited data regarding the
efficacy of various screening modalities in PJS.

See Cancer Risk and Surveillance Guidelines (PJS-2)

"Tomlinson IP, Houlston RS: Peutz-Jeghers syndrome. J Med Genet 1997; 34(12):1007-1011.

2Due to the rarity of the syndrome and complexities of diagnosing and managing individuals with Peutz-Jeghers syndrome,
referral to a specialized team is 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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Peutz-Jeghers Syndrome: Cancer Risk and Surveillance Guidelines

Site (% risk)

Screening procedure and interval

Initiation age (y)

Breast (45-50%)

e Mammogram and breast MRI annually
e Clinical breast exam every 6 mo

~25y

Colon (39%)

Colonoscopy every 2-3 y

~ Late teens

e Magnetic resonance cholangiopancreatography

Pancreas (11-36%) and/or endoscopic ultrasound every 1-2 years ~30y

e CA 19-9 at similar intervals
stmscn @iy ana | 8P STSosopy vy 210 Syers vt sl ot vemiton [
small intestine (13%) . ’ ’

with symptoms
Ovary (18-21%), cervix « Pelvic examination and PAP smear annually ~18-20y
10%, uterus (9%) « Consider transvaginal ultrasound
Testes Annual testicular exam and observation for feminizing changes ~10y

Lung (15-17%)

No specific recommendations have been made. Provide
education about symptoms and smoking cessation.

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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Juvenile Polyposis Syndrome (JPS) Definition:

¢ A clinical diagnosis of JPS is considered in an individual who meets at least one of the following criteria:
» At least three to five juvenile polyps of the colon
» Multiple juvenile polyps found throughout the gastrointestinal tract
» Any number of juvenile polyps in an individual with a family history of JPS

Surveillance considerations:

¢ Referral to a specialized team is recommended and participation in clinical trials is especially encouraged.

symptoms should be evaluated thoroughly.

regarding the efficacy of various screening modalities in juvenile polyposis syndrome.

Juvenile Polyposis Syndrome: Cancer Risk and Surveillance Guidelines

e Some JPS cases occur due to mutations in the BMPR1A and SMAD4 genes and clinical genetic testing is available.
e Surveillance should begin at these approximate ages listed below, if symptoms have not already occurred and any early

¢ The following surveillance guidelines for the multiple organs at risk for cancer may be considered. Limited data exist

Site (% risk) Screening Procedure and Interval Initiation age (y)
Colon (40-50%) Colonoscopy: repeat annually if polyps are found and ~15y

if no polyps, repeat every 2-3 years

Stomach (21% if Upper endoscopy: repeat annually if polyps are found and ~15
multiple polyps) if no polyps, repeat every 2-3 years y
Small intestine No recommendations have been made

(rare, undefined)

Pancreas No recommendations have been made
(rare, undefined)

"Due to the rarity of the syndrome and complexities of diagnosing and managing individuals with juvenile polyposis syndrome, referral to a
specialized team is 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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Hyperplastic Polyposis Syndrome Definition:

¢ A clinical diagnosis of hyperplastic polyposis is considered in an individual who meets at least one of the following criteria:
» > 20-302 cumulative hyperplastic polyps distributed throughout the colon3
» > 5 hyperplastic polyps proximal to the sigmoid colon with 2 >1 cm
» > 1 hyperplastic polyp proximal to the sigmoid colon and a first degree relative with hyperplastic polyposis

¢ HPS is rarely inherited

Surveillance recommendations for individuals with hyperplastic polyposis:

¢ Colonoscopy with polypectomy until all polyps > 5 mm are removed, then colonoscopy every 1 to 3 years depending
on number and size of polyps. Clearing of all polyps is preferrable but not always possible.

e Consider surgical referral if colonoscopic treatment and/or surveillance inadequate or if high grade dysplasia occurs.

Surveillance recommendations for individuals with a family history of hyperplastic polyposis:

¢ The risk of colorectal cancer in relatives of individuals with hyperplastic polyposis is still unclear.

o First-degree relatives should be encouraged to undergo average risk screening colonoscopy. Increased screening may
be warranted for individuals with a family history of multiple adenomas and/or colorectal cancer.

Sessile serrated polyps, traditional serrated polyps and/or mixed adenomas can be substituted for hyperplastic polyps in all parts of the definition.

2The total number of polyps necessary to make a diagnosis of hyperplastic polyposis is unclear. A lower threshold of polyps (> 20) has also been used
to make a diagnosis of hyperplastic polyposis.

3Multiple hyperplastic polyps localized to the rectal sigmoid is unlikely to be hyperplastic polyposis syndrome.

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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Discussion To view the most up-to-date discussion, click here.

NCCN Categories of 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.
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