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May 21, 2019 

Katherine B. Szarama, PhD 
Lead Analyst 
Coverage and Analysis Group 
Centers for Medicare & Medicaid Services 
7500 Secmity Blvd. 
Baltimore, MD 21244 

RE: National Coverage Analysis (NCA) Tracking Sheet for Next Generation Sequencing 
(NGS) for Medicare Beneficiaries with Advanced Cancer (CAG-00450R) 

Dear Dr. Szarama: 

The National Comprehensive Cancer Network® (NCCN®) is pleased to comment on the 
National Coverage Analysis (NCA) Tracking Sheet for Next Generation Sequencing (NGS) for 
Medicare Beneficiaiies with Advanced Cancer (CAG-00450R), as it relates to the evidence 
available for tests of germline mutations to identify those with hereditary cancer who may 
benefit from targeted treatments based on results of the tests. 

As an alliance of 28 leading academic cancer centers in the United States that treat hundreds of 
thousands of patients with cancer annually, NCCN is a developer of authoritative information 
regarding cancer prevention, screening, diagnosis, treatment, and supportive care that is widely 
used by clinical professionals and payers alike. The NCCN Clinical Practice Guidelines in 
Oncology (NCCN Guidelines®) are a comprehensive set of guidelines detailing the sequential 
management decisions and interventions that currently apply to 97 percent of cancers affecting 
patients in the United States. NCCN Guidelines® and Library of Compendia products help 
ensure access to appropriate care, clinical decision-making, and assessment of quality 
improvement initiatives . 

The NCCN Drugs & Biologics Compendium (NCCN Compendium®) has been recognized by 
the Centers for Medicare and Medicaid Services (CMS) and clinical professionals in the 
cornn1ercial payer setting since 2008 as an evidence-based reference for establishment of 
coverage policy and coverage decisions regarding off-label use of anticancer and cancer-related 
medications. Futiher, NCCN Guidelines and Library of Compendia products are utilized by 
commercial payers that represent more than 85 percent of covered lives in the United States. 

NCCN thanks CMS for reopening the NCA process in response to the healthcare cornnrnnity's 
concerns regarding recent coverage boundaries on a patient ' s ability to access clinically 
appropriate NGS-based testing for germline mutations. In particular, applying the 2018 NCD 
to NGS-based testing for hereditary breast, ovarian, and colorectal cancer syndromes to only 
patients with advanced cancer contradicts clinically appropriate care outlined in evidence-based 
guidelines and would adversely impact cancer prevention, detection, care, and outcomes. 
Given that CMS referenced NCCN Guidelines in the Proposed Decision Memorandum' s 
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Discussion of Evidence (CAG-00450N), we encourage CMS to incorporate clinically relevant 
recommendations from the NCCN Guidelines® for Genetic/Familial High-Risk Assessment: 
Colorectal, the NCCN Guidelines® for Genetic/Familial High-Risk Assessment: Breast and 
Ovarian, and the NCCN Guidelines® for Breast Cancer Risk Reduction presented below into 
the final coverage policy. 

Family studies have long documented an increased risk for several forms of cancer among first­
degree relatives (i.e., parents, siblings, children) and second-degree relatives (i.e., grandparents, 
aunts or uncles, grandchildren, nieces or nephews) of affected individuals. Cancers developing 
in these individuals may be classified as hereditary or familial cancers. These individuals may 
have an increased susceptibility to cancer as the result of one or more gene mutations present in 
parental germline cells, and often require intensive cancer surveillance, screening, or 
consideration of preventative medical therapies. Multi-gene testing for hereditary forms of 
cancer has rapidly altered the clinical approach to testing at-risk patients and their families. 
Based on NGS technology, these tests simultaneously analyze a set of genes that are associated 
with a specific family cancer phenotype or multiple phenotypes. Multiple studies have shown 
that this approach may detect pathogenic or likely pathogenic variants not found in single-gene 
testing. 1-4 A study of 198 women referred for BRCAl/2 testing who underwent multi-gene 
testing showed 16 additional deleterious mutations out of 141 women who tested negative 
specifically for BRCAl/2 (11.4%; 95% CI, 7.0-17.7).2 The discovery of these mutations led to 
recommendations for further screening. Therefore, findings from multigene testing have the 
potential to alter clinical management. 5 

When more than one gene can explain an inherited cancer syndrome, then multi-gene testing 
may be more efficient and/or cost-effective than single-gene testing. For example, though 
breast cancer is mainly associated with BRCAl/2 pathogenic or likely pathogenic variants, it 
may also be associated with variants in the following genes: ATM, BARDl, CHEK2, PALB2, 

6 9 STKl 1, CDHl, PTEN, and TP53. 1; - In these cases where more than one pathogenic or likely 
pathogenic variant could potentially influence a condition, multi-gene testing would be 

12 clinically relevant and cost-effective.10-

Clinically appropriate recommendations from the NCCN Guidelines for Genetic/Familial High­
Risk Assessment and NCCN Guidelines for Risk Reduction should be used as a reference tool 
when understanding patient populations that would benefit from NGS tests of germline 
mutations. Both the NCCN Guidelines for Genetic/Familial High-Risk Assessment: Colorectal 
and the NCCN Guidelines for Genetic/Familial High-Risk Assessment: Breast and Ovarian 
provide clinical criteria, independent of the disease stage or presence of disease, for individuals 
with an increased genetic risk who could benefit from NGS-based quantification for hereditary 
cancers (Appendix 1 and Appendix 2). Once clinical criteria for multi-gene testing of germline 
mutations is met, the NCCN Guidelines outline specific management algorithms that might 
include intensive cancer surveillance, screening, or consideration of preventative medical 
therapies. For example, the NCCN Guidelines for Breast Cancer Risk Reduction recommend 
evidence-based options, including risk-reducing surgery or targeted therapies, for women with 
an elevated predisposition to breast cancer identified by NGS-based testing for hereditary 
cancers and who desire risk-reducing therapy (Appendix 3). Lastly, recognizing that multi-
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gene testing might not be clinically appropriate for all individuals, the NCCN Guidelines for 
Genetic/Familial High-Risk Assessment: Breast and Ovarian provide examples of clinical 
scenarios for which multi-gene testing should not be considered and syndrome-specific panels 
may be preferred (Appendix 2). 

We would urge CMS to clarify the current NCA so that coverage for NGS-based testing for 
germline mutations, when supported by evidence-based clinical practice guidelines, is not 
compromised as a result of broad restrictions to NGS-based testing under the NCD. NCCN 
again appreciates the opportunity to comment on CMS' NCA for NGS for Medicare 
beneficiaries with advanced cancer as it relates to NGS-based testing for germline mutations. 
We would welcome the opportunity to discuss our comments further and look forward to 
working together to ensure access to high quality, high value care for patients with cancer. 
Thank you for your time and consideration of our comments. 

Sincerely, 

Robert W. Carlson, MD 
Chief Executive Officer 
National Comprehensive Cancer Network 
carlson@nccn.org 215 .690 .0300 
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Appendix 1: Selected excerpts from NCCN Guidelines for Genetic/Familial High-Risk Assessment: Breast and Ovarian (Version 3.2019) 
referencing Multi-Gene Testing 



National NCCN Guidelines Index comprehensive NCCN Guidelines Version 3.2019 
Table of Contents 

cancer Breast and/or Ovarian Cancer Genetic Assessment Discussion 
Network"' 

ASSESSMENT 

Patient needs and concerns: 
• Knowledge of genetic testing for cancer risk, including benefits, r isks, 

and l imitations 
• Goals for cancer family risk assessment 

Detailed family history: 
• Expanded pedigree, particularly around individuals w ith a diagnosis of 

cancer, to include a t hree-generational pedigree 
(See BR/OV-Bl 

• Types of cancer, bilaterality, age at diagnosis 
• History of chemoprevention and/or r isk-reducing surgery 
• Medical record documentation as needed, particularly prior genetic 

testing results for patients and t heir family members and pathology 
reports of primary cancers 

Detailed medical and surgical history: 
• Any personal cancer history (eg, age, histology, lateralityl 
• Carcinogen exposure (eg, history of radiation t herapy) 
• Reproductive history 
• Hormone or oral contraceptive use 
• Previous breast biopsies and pathology results 
• History of salpingo-oophorectomy 

Focused physical exam (conducted by qualified clinician): 
• Cowden syndrome/PTEN hamartoma tumor syndrome (PHTSl specific: 

• Dermatologic,i including oral mucosa 
• Head circumference 
• Thyroid (enlarged or nodular on palpation) 

GENE TESTINGk 

See Targeted Testing Criteria for 
BRCA-Related Breast/Ovarian Cancer 
Syndrome IBRCA-1) 

Li-Fraumeni Syndrome /LIFR-1) 

Cowden Syndrome/PHTS /COWD-1) 

See Multi-Gene Testing (GENE-1) 

iFor Cowden syndrome dermatologic manifestations, see COWD-1 and for PJS dermatologic manifestations, see NCCN Guidelines for GeneticJFamilial High-Risk 
Assessment: Colorectal. 

kin some cases, multi-gene testing may be a preferable way to begin testing over the single-gene testing process. 

Note: All recommendations are category 2A unless otherwise indicated. 
Clinical Tr ials: NCCN bel ieves that t he best management of any patient with cancer is in a c linical tr ial. Participation in clinical trials is especially encouraged. 

BR/OV-2 
Version 3.20 19, 0 1/18119 Cl 2019 Natiorul ~ens.,:;,.e Cancer Ne~ (NCCN-} All rig,tsresefWd. NCCN Gliclelines- and this illusi:r.tion nuy noc be reproclJced in anyfonn wl:hout lhe express written permissi:>n oi NCCN. 
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Table of Coote-ots Cancer BRCA-Related Breast and/or Ovarian Cancer Syndrome Discussion 
Network' 

BRCA1!2 TESTlllG CRITERtA•.b 
Meet ing one or more of these criteria warrants further personalized risk a,ssessment, genetic counseling, and often genetic testing and management. 
Te-sting of an individual without a cancer diagnosis should on.ly be considered when an appropriate affected family member is unavailable for testing. 
• Individual from a family w ith a known BRCA1!2 

pat!logenic/likely pathogenic v3.riagt, including such 
vanants fo~nd on research testing 

• Persor:ial h1st0t-y of breast cancer+ one or more of the 
foll?wing: 
• Diagnosed 545 y 
• Diagnosed 46·50 y wtth: 

O An additional breast cancer primary at any aged 
O ~1 close blood relativee with breast cancer at any age 
0 ~1 close blood relativee with high.grade (Gleason 

score ~7) prosta~e ~ancer . . a 
0. An unknown or l!m1ted family history 

• D1ag_nosed ~6Q Y w ith: 
o. TnpJe.negative breast. cancer 

• Diagnosed at any age with: o ~1 close blood relativee with: 
- breast cancer diag!losed ~50 y; or 
- ovarian carcinoma; or 
- male breast cancer; or 
- metastat~c prostate cancer;9 or 
- pancr~at1c c~ncer d 

0 ~2 ad~1t1onal diagnoses of breast c~ncer at any age 
in patie!_lt anc;l/or m close ~ lood relatives 

• Ashkenaz1 Jewish ancestry 
• Personal history of ovarian carcinoma' 

aF« llrther aew, reg3n:1ng me nuance& d geneue coll'l6el1ng ana te&Ung, ~ 
~ 

01rre&peCUV'e or aegree d reiateone&4. 
Cf or me JUPO&e& o: tne&e gtiiae1rie&. 1nva&1ve ana aucta1 c.arc1nonu 1n i1IU DrNSt 

cancer6 ihC>IICI oe 1ne1uaed. or,;;, tna&t caneerprrnarte& lncfuae& wa1era1 (co«.ra1a:eral) «&ease or two or 
men eie.ariy separa:e 1p&113t.era1 pnma,y ll11'1CW$ aiagnosea er.ner syncnronou61)' « 
asynaironou61)'. 

eclO&e DIOOCI rela'J.'K JnCIIJle i.st·, ~ . ana m~ree reia;t.-e& on &ame &1ae O! 
tam1Y. {&f; BRIDY:fl) 

\ ncrucl?& rano~ 111:>e aoa prrnary perttoneai eance1S.. SRCA-re1a:ea ovarun cancen; 
are a660Ctate<l wnn ~ 11a1. non~cinoos NilOlogy. Lyncn synarome canoe 
a660Cfatea wnn DOITI non-m!JCUKIIJ6 ana mUCinou, epime11a1 llrncn.. ee ;;:::enuve 
tor e1ri1ea1 ev1aence or Lynen synarome f&ee NOCH Glfdellrte6 ror Gene11Cff'an'!1a& 
HK!!kRfft Mlif:WDenr COIOCffla~ Specinc type& or non-epn:ne11a11 ovarian c.anoen; 
ana tumon; can ai60 oe .l$$0Cla:e wf'.n other rare &yntr"Ome&. Exam~ lncl\Jele 
an a&&OCl3!Jon oe-:a-een &eX-<.ortl ILmOF6 w.:narini.mr n.111.1.e& ana Par!Z~e,s 
&ynarome or SeftOll·Uyalg ttrncn ana D1CER1-re1a:ea <fsof'Clef$.. 

Note: Al recommenaaUons are category 2A un••s ottterwlee 1naicat&a.. 

• Personal history of male breast cance.r 
• Personal history of pancreatic cancer• 
• Personal history of metastatic prostate cancer9 
• Personal history of high.grade prostate cancer 

(Gleason score ~7) at any age w ith 
> d · e ·th · · 

• _ 11 c lose ~loo re 1 at1ves w1 ?vanan carcinoma, 
pancreatic cancer1 or metastatic prostate cancer9 
at any age or breast cancer <50 y; or 

• ~2 c lose blood relativese with breast, or prostate 
cancer (any grade) at any aae; or 

• Ashkenazi Jewish ancestryfi 
• BRCA1!2 pathogenic/likely pathogenic variant 
detected by tumor profiling on any tumor type in the 

1· · 1 · · 
ab5:ence of ge~ ine pathogenic hkely pathogenic 
variant analysis . . . . . 

• Regardless of family history, some 1nd1v1duals 
witll an BRCA-related cancer may benefit from 
genetic te.sting to determine eligibility for targeted 
treatmentJ 

• An indiv idual who does not meet the other criteria 
but with~ first - or second.degree blood relativek 

· - I · · T · ·fi 
'!}~ln!g any<>: the ab~ve cntena. he s1gm cant 
l1m1tat1ons of 1nterpret1ng test results for an 
unaffected indiv idual should be discussed. 
9Me,as;atie pro6;ate cancer is DIOP6,Y-Pl'OVen anGFor "ttn racnograpnie ~ 

regrona1 Dea or nooes.. n 1& n01 a Dfoel'lerrtCll recurrence. 

BRCA I See 
te~tin_g _ Follow.up 
cntena (BBCA·?l 
met 

If criteria 
If BRCA for other 
testing hereditary 
criteria syndromes 
not met1 not met, 
consider then cancer 
testing screening 
for other as per 
heredrtary NCCN 
syndromes Screening 

Gt1idelines 

aoa WlilllK al6tant metastasis ana 

"'resung t>r A6nlenaza Jew1611 t>unaa"4peCCle p,3tnogen1Mllety pathOgenlC variant{&). &11ou1t1 tie per11)nnea l!n;l 
co mPf81en&IVe qeneue te&IJng may tie con&ra~ ir anoe&try ai60 w:lllle& non-A&nkenaz!I JeW16h reiar:tve& or w o:ner 
BRCA-re1a:ea erf.ef'la are met. f OU'ICla" p:tthOgenlCll!kely pa:Mgenlc varian.1s 0!&1 In other popllatlons. 

'AW roocrma:eiy 2%-5% or unseiec:ea caSK ot paierNUC aaenoearcinoma ,.,11 ruve a MCA 112 p,3U'IOgen~lflely 
P31n0Qemvan¥tt. However. cne a1&ease 1& n~ 1ecna1 ana me option 10 ~it tne airectea rerattve may nOl tie 
a'lal30Ce 1n me Mise. TnU&. ~re may oe &Jgnll\cant tienent 10 ramny memtier6 1n tK tng tne&e patients ne:.r me one 
d o agno"6. 1n aaamon. 1ncre~ eviaenee wggK:s tl'la:i IC!erl':=ic.:t!Jon ot a BRC.A 112 pa'1~enlCl1lkelY pa-.nogeruc 
vanan1 may <1rec.1 U&e ot urgeiea ~rapre& n:,r l)allents ',lffll paocrea~ cancer (See NOCH Glfdellrte6 kli' Paru:reai::c 
Aaeoorarrmoroa> (Honers. 8of9Cla A. ooaa A. et at J C11n onco1201s:J3:3124..J129. SNnao K. YU J, suero93 M. et 
at J Ctn Oncol 2017;3S:3382·3J90.) 

J: g. F¥..RP rira,r.on; ror ovarian C3'1c:.er ana mew.;a:c HER2-neg3tcve tna&t cancer. p1.r.riun merapy tor pro&'!ate cancer. 
see t'le re1evan1 NCCN treatment 911ae11ne, (eg ffCCN S?W!=::l!lf1t 1tv8reas1 canrer NCCN GE!'OeHU"'fi me PtW:W" 
~ tor ruiJ'la" ae1a11,. 

kr lll:6 may oe exienaea co aa airectea :ri1ra~ Riat!Ve II' reia:ea tnrougl'I two nu1e reiattve& (eg. pa:ema1granota-.ner'i 
mc:,tna" or &1&:H). 

can1ca1 Tn.al8: NCCN O&ltevM trtat tn.e oeet management or any patient with cancer 18 In a can1ca1 tnat Partlcrpatlon 1n e11n1ca1 b1al8 18 Mpeclally encourag&a.. 
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Network' 
Discussion 

BRCA-RELATED 
FOLLOW-U P 

FAMILY 
STATUS 

GENETIC TESTING• TEST OUTCOME• 

Positive for familial 1 SCREENING 
RECOMM ENDATION 

BRCA 
testing 
criteria ~ 
met 

Risk assessment 
and c.ounseling:a 
• Psychosocial 

assessment 
and support 

• Risk counseling 
• Education 
• Discussion of 

genetic testing 
• lnfonned 

consent 

Familial 
BRCA1n 
pathogenic/ 
likely 
pathogenic 
variant known 

No know n 
familia l 
BRCA1n 
pathogenic/ 
likely 
pathogenic 
variant 

-

Recommend 
BRCA1n 
testing for 
specific fami lial 
pathogenic/ 
likely pathogenic 
variant1 

Consider comprehensive 
BRCA 112. testing of patient 
or if unaffected1 test family 
member with highest 
I ikelihood of a pathogenic/ 
likely pathogenic variantm 

or 

I 
BRCA 1n pathogeni 
likely pathogenic I See BRCA-Related 
variant 1---~ Pathogen ic Yaciant-
BRCA 112 testing not Positive Management 
pertonrned (BR CA-Al 

Negative for 
familial BRCA 1n 
pathogenic/likely 
pathogenic variant I 

Cancer screening as 
~ per NCCN Screening 

Guidelines 

! 
Pathogenic/l ikely I 
pathogenic variant ~ 
found 
Not tested ---~ 
No pathogenic/likely 
pathogenic variant 
found0 

-

! 
Variant of unknown 
significance found 
(uninformative)" 

See RRCA-Related 
Pathogen ic Variant­
Positive Management 
!BRCA-Al 

Offer research 
and individualized 
recommendat ions 
acc.ording to personal 
and family history 

Consider multi-gene See Multi -Gene 
testing 1 if aepropriateJ- Testing (GENE-1) 

• 
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Table of Coote-ots Cancer BRCA-Related Breast and/or Ovarian Cancer Syndrome 

.t.for further details regarding the nuances of genetic coun seling and testing. see SR/OV-A 
llf of A shkenazi Jewish descent. in addition to the specific famil ial pathogenicllikety 

pathogenic variant. test for all three founder pathogenic/likely pathogenic variants. 
Additional testing may be indicated if di ere is also a significant family history of cancer on 
the sjde of the family witliout the known pathogenicll[kely pathogenic varianL 

mFor both affected a.nd unaffected indiv iduals of Ashkenazi Jewish descent with no known Olf no pathogenic.nikely pathogenic varia.nt is found. consider ::est ing a.nother 
familial pathogenic/likely patliogenic variant. first test for the three oommon pathogenic family member with next highest likel ihood of having a pathogenic/likely 
varia.nts. Then. rf negative for die three pathogenic/likely patliogenic variants and ancestry patliogenic variant and/or other hereditary breast/ovarian cancer syndromes 
al.so includes non-Ashkenazi Jewish relatives or other BRCA-related criteria are meL such as Li-Fraumeni fU FR-1) and/or Cowden syndrome (COW0- 1) or 
oonsider comprehen.sive genetic testing. For both affected a.nd unaffected individuals who multi-gene test ing fGENE- 1). For additional infonnation on other genetic 
are non-Ashkenazi Jewish a.nd who have no known familial pathogenicll[kely pathogenic patliogenicJllkely pathogenic variants associated with breast./ovaria.n cancer 
varia.nts. comprehen.sive genetic testing is the approach. if done. risk for which genetic testing is clinically available, see GENE-2. 

Not&: Al r&e0mrnenaat10ns are category 2A unl888 otrterw1se 1naicat&<L 
can1ca1 Tn.al8: NCCN oeuev&S tnat trte oest management of any patient with cancer 1a In a can1ca1 tnaL PartlCfpatloo In e11n1ca1 trla18 18 M pecl31ly enoourag&O.. 

BRCA-2 
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Network' 

MULTI-GENE TESTING 

Overview of multi.gene testing 
• The recent i ntroduction of multi.gene testing for hereditary forms of cancer has rapidly altered the clinical approach to testing at .r isk 

patients and their families. Based o n next.generation sequencing technology1 these tests s imultaneo usly analyze a set of genes that are 
associated w it h a specific family cancer phenotype or multiple phenotypes. 

• Patients who have a personal or fami ly history suggestive of a s ingle inherited cancer syndrome are most appropr iately managed by genetic 
testing for that specific syndrome. When more than one gene can explain an inher ited cancer syndrome, then multi -gene testing may be 
more efficient and/or cost -effective. 

• There may be a role for multi-gene testing in individuals who have tested negative (indetenninate) for a single syndrome, but whose personal 
or family history remains suggestive of an inher ited susceptibility. 

• As commercially available tests differ in the specific genes analyzed (as well as classification of variants and many other factors), choosing 
the specific laboratory and test panel is important. 

• Multi.gene testing can include " intennediate~' penetrant (moderate-r isk) genes.a For many of these genes, there are l imited data on the 
degree of cancer risk and there are no c lear g uidel ines on risk management for carr iers of pathogenic/likely pathogenic vari ants. Not all 
genes included on available multi -gene tests are necessar ily clinically actionable. 

• As is the case with high-ri sk genes, it is possib le that the risks associated with moderate-ri sk genes may not be entirely due to t hat gene 
alone, but may be influenced by gene/gene or gene/environment i nteractions. In addition, certain pathogenic/likely pathogenic variants i n a 
gene may pose higher or lower risk than other pathogenic/likely pathogenic variants in that same gene. Therefore, it may be difficult to use a 
know n pathogenic/likely pathogenic variant alone to assign risk for relat ives. 

• In many cases the information from testi ng for moderate penetrance genes does not change r isk management compared to that based on 
family history alone. 

• Pathogenic/l ikely pathogeni c var iants in many breast cancer susceptibility genes involved in ONA repair may be associated with rare 
autosomal recessive conditions. 

• There is an increased l ikelih ood of finding variants of unknown significance when testing for pathogenic/likely pathogenic variants in 
multiple genes. 

• n is for these and other reasons that nwlti-uene testing is ideally ottered in the eontext of nmtessional genetic exnertise for nre- and nost­
test counseling. 

References 

aResearch is evolving. and gene carriers should be encouraged ::o participate in clinical :.rials or genetic regist ries. 
Contin11ed 
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Appendix 2: Selected excerpts from NCCN Guidelines for Genetic/Familial High-Risk Assessment: Colorectal (Version 1.2018) referencing 
Multi-Gene Testing 



---

• 
National 

NCCN Guidelines Index 
Comprehensive NCCN Guidelines Version 1.2018 

Tab le o f Contents 
Oincer Genetic/Fam ilial High-Risk Assessment: Colorectal Discussion 
Ncrv.•orkc 

MULTI-GENE TESTING 

Table 3: Examples of Clinical Scenarios for Which Multi-Gene Testing Should and Should Not Be Used 

Examules of c linical scenarios for which multi:9ene testing should be considered: 
• Personal medical and/or family cancer history meets criteria for more than one hereditary cancer syndrome (ie, family meets both 

BRCA -rel ated breast and/or ovarian cancer and LS c lin ical criteri a or family history of young-onset CRC and o ligopolyposis) 
• Colonic polyposis w ith uncertain histology 
• Family cancer history does not meet established testing guidelines, but consideration of inher ited cancer risk persists and an 

appropriate panel is available 
• Individuals concerned about cancer predisposition for whom family cancer history is limited or unknown 
• Second-line testing for inherited cancer risk when first-line testing has been inconclusive 
• Adenomatous polyposis (APC, MUTYH, POLE, POLD1) 

Examules of c linical scenarios for which multi:;gene testing SHOULD NOT be considered:b 
• An individual from a family with a known mutation and no other reason for multi-gene test ing 
• As first-line testing when the family history is strongly suggestive of a known hereditary syndrome 

osyndrome-specific panels may be appropriate. 
Continued 
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NCCN Guidelines Index 

Comprchcnsi vc NCCN Guidelines Version 1.2018 
Table of Contents 

Cancer Lynch Syndrome Discussion 
Network• 

STRATEGIES FOR EVALUATING FOR LYNCH SYNDROME•,d 
RISK STATUS TESTING STRATEGYd 

Positive for famil ial 
LS mutation See Lynch Syndrome Management 

Deleterious LS Genetic testing for Genetic testing not done (LS-2. LS-3. and LS-4) 
mutation known familial mutation (category 28•) -. 

Negative for familial _ See NCCN Guidelines for Colorectal Cancer Screening 
LS mutation • Average risk 

Tum or testing {See LS-A) with L 
immunohistochemistry (IHC) 1 Colorectal o1 and/or MSl f 

endometnal 
tumor 
ava1lableb,c 

No known 
LS mutation Sufficient 

tumor not 
availableb,c 
or affected 
relative 
unavailable 

< 
or 

- LS-specific test ing I 
(4 MMR genes and EPCAM/9 ---1 -
or 
Multi-gene testmg 
(See GEN8'1J" 

Consider LS-specific testlllg __ 
-+ (4 MMR genes and EPCAM/9 I 

or 
Multi -gene testing (See GFNf-1J" 

arhe panel recommends universal screening of a.II CRCs to maximize sensitivity for 
identifying ind:ividuals with Lynch syndrome and to simplify ca.te processes. Counseling 
by an individual with expertise in genetics is not required prior to routine tumor teSting. An 
infrastruc::ure needs to be in place to handle the screening results. 

0c nteria that may justify LS testing inc lude meeting Bethesda Gujdelines (S"'t Oi59 JSsion). 
Amsterdam Criteria($"'"' Piscnssina). cancer diagnosis prior to age 50, or having a 
predicted risk for l ynch syndrome >5% on one of the fol.lowing prediction models: 
MMRpro. PREMM5. or MM Rpredict. 

CJf there is more than one affected family member. first consider: youngest age at diagnosis. 
mult iple primaries. and oolorecul or endometrial cancers. limi;ations of interpreting ,est 
results should be discussed if testing tumors other than colorectal or endometrial cancers. 
tf IHCIMSI previously done see LS-A 4 of 5. 

Clproper pretest counseling should be done by an individual with expenis.e in genetics. 
e-rhe recommendation to manage patients in whom gene~c testing was not done using LS­

management recommendations is category 28. 

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

See Tumor Test ing Results and Additional 
Testi ng Strategies (LS-A 4 of 5)1 
========~~=-;~s-"'L h s d ""'" ___ .,_ ' ---,-"'=---:-----:M
Posit ive mutation 
found in MLH1, 

MSH2, MSH6, PMS2, 
or EPCAM 
or 

Not tested; or no 
deleterious mutation or 

ee ync yn rome anagement 
(LS-2. Ls::i. and LS-4) 
and 
Genetic testing for at -risk family 
membersd,k 

Tailored surveillance based 
- on individual and fam ily risk 

mutation of unknown assessment 
significance found 
'The panel recommends tumor testing with IHC and!or MSI be used as the primary 

appto3ch for pathology-lab-based universal screening. If tumor is available, LS-specific 
testing or multi-gene testing without IHC or MSI should onty be utilized in select cases 
under direction of a clinician with expertise in genetics, and should not be used as a 
universal testing stra~y. 

9The decision to test au 4 MMR genes and EPCAM concurrently versus sequentially 
(stepwise) is left to the discretion of the clinician. 

hThis approach may be prefen ed in patients with a strong famiJy history or rt diagnosed age 
<50y (Pear1man R. e:; al. J AMA Oncol 2017:3:46447 1: Yurgelun M. et al. J Clin Oncol 
2017;35:1086-1095 ). 

tresting of unaffected family members when no affected membe-r is available should be 
considered. Significant l imhations of interpreting tes; resul ts should be d:iscussed. 

fFor individuals found to have a deleterious LS mutation. see LS management 
recommendations. 

lAn at-risk family member can be defined as a fi rst-degree relative of an affected individual 
a nd/or proba.nd. If a first-degree relative is unavailable or unwifJing ::o be tes<ed. more 
d istant relatives should be offered tes(ing for the known mutation in the family. 

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

LS-1 
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TESTING CRITERIA 

APC testing criteria 
• Personal history of 220 

cumulative adenomas 
• Known deleterious APC 

mutation in family 
, Consider testing ii a personal 

history of a desmoid tumor, 
hepatoblastoma, cribriform­
morular variant of papillary 
thyroid cancer, or multilocal/ 
bilateral CHRPE, or between 
10- 20 cumulative adenomas• 

MUTYH testing criteria 
• Personal history 01220 

cumulative aclenomas 
• Known deleterious MUTYH 

mutation(s) in family 
• Consider testing if personal 

history of between 10-20 
cumulative aclenomas• or if 
individual meets criteria 1 or 
3 for SPS (see SPS-11 with at 
least some aclenomas 

NCCN Guidelines Index NCCN Guidelines Version 1.2018 
Table of Contents 

APC and MUTYH Genetic Testing Criteria Discussion 

RISK 
STATUS 

Deleterious 
APC mutation 
known I 

No known APC 
or biallelic 
MUTYH 

TESTING 
STRATEGY 

I I Genetic testing 
- for fam,hal 

mutation 

. ( Polypos1s 
syndrome 
specific testing 

.... (APC and/or 
MUTYH)b 

ot.-,-
Multi-gene 
testing 
(See GENE-11 

RESULTS TREATMENT/ 
SURVEILLANC~ 

Positive for lam ilial 

APC mutation To determine classical FAP vs. 
Genetic testing -- AFAP, see FAP/AFAP-1 
not done 

. .. I See NCCN Guidelines for 1 N~gat,ve f~r amillal~ 
A C mutation 

Positive for APC ---• 

mutat ion .. I Pos1t1ve for I 
b1allehc MUTYH ---• 
mutat ions 

I One MUTYH or I 
No APC or MUTYH 
mutat ion(s) foundb -

Colorectal Cancer Scret:nino-
Average risk 

To determine classical FAP vs. 
AFAP, see FAP/AFAP-1 

See MAP-1 

Tailored surveillance based on 
individual and family risk 
assessment (See Colonic 
Adenomatous Polyposis of Unknown 
Etiology [CPUE-1) or See NCCN 
Guidelines for Colorectal Cancer 
Screening. Average risk) 

See NCCN Guidelines for Colorectal 
Cancer Screening. Average risk 

.:tAge of onset, family history, andlor presence of o ther features may influence whether genetic testing is offered in these situations. 
!>when colonic potyposis is present in a single person with a negative family history, consider testing for a de novo APC mutation; if negative, follow with testing o f 

MUTYH (targeted testing for the two common northern European founder mutations c.536A>G and c.1187G>A may be considered first followed by full sequencing if 
biallelic mutations are not found). When colonic potyposis is present only in siblings, consider recessive inheritance and test for MUTYH first Order of testing for APC 
and MUTYH is at the discretion of the clinician. MUTYH genetic testing is not indicated based on a personal h istory of a hepatoblastoma, cribriform-morular variant of 
papillary thyroid cancer, or multifocal/bilateral CHRPE. 

CSibtings of a patient with MAP are recommended to have site-specific testing for the familial mutations. Full sequencing of MUTYH may be considered in an unaffected 
parent when the other parent has MAP. If the unaffected paren t is found to not have a MUTYH mutation, genetic testing in the children is not necessary to detem1ine 
MAP status. ff the unaffected parent is not tested, comprehensive testing of MUTYH should be considered in the children. If the unaffected paren t is found to have one 
MUTYH mutation, testing the children for the familial MUTYH mutations is indicated. 

Note: All recommendations are cat egory 2A unless othe-rwise indicated. 
Clinical Trials : NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in cl inical trials is especially encouraged. 

APC/ 
MUTYH-1 



        

 

Appendix 3: Selected excerpts from NCCN Guidelines forBreast Cancer Risk Reduction (Version 1.2019) referencing Multi-Gene Testing 



National NCCN Guidelines Index Comprehensive NCCN Guidelines Version 1.2019 
Table of Contents 

~:~~~~k® Breast Cancer Risk Reduction Discussion 

FAMILIAL RISK ASSESSMENTa 

Familial/genetic factors I 
• Known genetic predisposition to breast cancer (BRCA1!2, p53, PTEN, See BRISK-2 

or other gene mutation) 

Referral to 
genetic 

Woman meets counselor or a 

one or more of the similary trained 

• Criteria for further genetic risk evaluation for women with no personal 
history of invasive breast cancer or ductal carcinoma in situ (DCIS)b 
See NCCN Guidelines for Genetic/Famil ial High-Risk Assessment: 
Breast and Ovarian 

familial/genetic 
risk criteria 
outlined in NCCN 
Guidelines~ 
Genetic/Familial 

Yes - professional 
recommendedc 
AND 
See BRISK-2 

Assessment 
Breast and 
Ovarian 

No - See BRISK-3 

3See NCCN Guidelines for Genetic/Familial High-Risk Assessment: Breast and Ovarian. 
bThe criteria for further genetic risk assessment and genetic testing are not identical. For the purposes of these guidelines, invasive and ductal carcinoma in situ breast 

cancers should be included. The maternal and paternal sides of the family should be considered independently for familial patterns of cancer. 
Cfor further details regarding the nuances of genetic counseling and testing, see NCCN Guidelines for Genetic/Familial High-Risk Assessment: 

Breast and Ovarian--BR/OV-A. 

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

BRISK-1 Version t 2019, 12ft 1/18C 20 18 Na6onal C:wnprehensive Cancer Netwo~ (NCCNC'). All fV\1$ reserved. NCCN Guideline~ and this illustration m.:ty not be reprocluoed in any fonn ~ out the e:q,ress written permission oi NCCN. 



National 
Comprehensive NCCN Guidelines Version 1.2019 
~:~~~~k® Breast Cancer Risk Reduction 

ADDITIONAL RISK ASSESSMENT 

Yes ----------• Risk-reducing 
counseling9 

• Known genetic predispositiona 
or 
• Pedigree suggestive of genetic 

predisposit iona,d 
or 
• Lifetime risk ~20% based on 

models largely dependent on 
fami ly historye 

and 

Life expectancy ~10 yf 

No 

NCCN Guidelines Index 
Table of Contents 

Discussion 

Woman does not desire risk­
reducing therapy (See BRISK-4) 

Woman desires risk-reducing 
therapy (See BRISK-5) 

and 

Life 
expectancy ~10 yf 

(See BRISK-3) 

asee NCCN Guidelines for GenetidFamilial High-Risk Assessment: Breast and Ovarian. 
dWoman meets one or more of the familial risk criteria (See BRISK-1 ). 
eRisk models that are largely dependent on family history (eg, Claus, BRCAPRO, BOADICEA, Tyrer-Cuzick). 
lsee life expectancy calculator (www.eprognosis.com). For a reference point, the life expectancy of the average 78-year-old woman in the United States is 10.2 years. 

(See NCCN Guidelines for Older Adult Oncology). 
gSee Components of Risk/Benefit Assessment and Counseling /BRISK-A}. 

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

BRISK-2 Version 1.2019, 12111/18C 20 18 National Con'lprehensive Cancer Netwo~ (NCCN"). All fV\1$ reserved. NCCN Guideline~ and this illustration may not be reproduoed in any fonn ~out the e:q,ress written pennission oi NCCN. 
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RISK­ BASELI NE 
REDUCING ASSESSM ENT 
TH ERAPY 
DESIRED 

Woman 
desires Breast 
risk­ screening as 
reducing per NCCN 
therapy Guidel ines for 

- Breast Cancer 
and Screening and 

Diagnosis if 
Life not done in 
expectancy previous year 

1 :::10 y

NCCN Guidelines Version 1.2019 
Breast Cancer Risk Reduction 

RISK-REDUC ING INTERVENTION 

Lifestyle modification 

Risk-reducing agentP,q,r 
Baseline gynecologic 
assessment (for women 

Normal 1----.with intact uterus) 
• Baseline bone density 

evaluations (for 
post-menopausal 
women only) 

Risk-reducing surgery -

t 
Premenopausal -

Postmenopausa1t,u -

See BRISK-6 

See NCCN Guidelines for Breast 
Abnormal - Cancer Screening and Diagnosis 

Clinical trialv 
or 
Tamoxifenr,w 
( category 1) 

Clinical trialv 
or 
Tamoxifenr,w,x 
(category 1) 
or 
Raloxifener,w,x 
(category 1) 

or 
Aromatase 
inhibitorsr,y 
(category 1) 

NCCN Guidelines Index 
Table of Contents 

Discussion 

FOLLOW-UP 

See BRISK-A 

• Surveillance according 
to NCCN Guidelines for 
Breast Cancer Screening 
and Diagnosis for women 
at increased risk for breast 
cancer 

• Routine age-appropriate 
gynecologic screening (for 
women with intact uterus 
on tamoxifen )2 

• Ophthalmology exam 
if cataracts or vision 
problems 

• For management while on 
endocrine therapy, see 
BRISK-7 

• Monitor bone density while 
on aromatase inhibitors 

'See life expectancy calculator (www.~ rognosis com). For a reference point, the life 
expectancy of the average 78-year-o d woman in the United states is 10.2 years. (See 
NCCN Guidelines for Older Adult Oncol<XJr-). 

•There are no data regarding the use of ns : reducing agents in women With prior thOracic 
RT 

•CYP206 genotype testing is not recommended in women considering tarnoxifen. 
'See Breast Cancer Risl<-Reducin~ gents (BRISK-Bl . 
•To guide Choice of nsl<-reducing rapy (eg, low baseline bone density-dloose raloxifene 

over aromatase inhibitors). 
'Clinical trials in breast cancer have utilized a variety of definitions of menopause. 
Menopause is generally the permanent cessation of menses, and as the tenn is utilized 
in breast cancer management includes a profound and permanent decrease in ovarian 
estrogen synthesis. Reasonable criteria for detennining menopause include any of the 
following: Prior bilateral oophOrectomy; age ~60 years; age <60 years and amenorrhea 
for 12 or more months in the absence of chemotherapy, tamoxifen, toremifene, or ovarian 
suppression and follicle-stimulating hormone (FSH) and estradiol in the postmenopausal 
range. If taKing tamoxifen or torem1fene and age <60 y, reasonable criteria indude FSH 
and plasma estradiOI level in postmenopausal ranges. 

"Bone density may play a role 1n choice of therapy. 

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

"Women in clinical trial should have baseline exam, follow-up, and monitoring as per 
protocol. 

wutility of tamoxifen or raloxifene for breast cancer risK reduction in women <35 years of age 
is unKnown. Raloxifene is only for post-menopausal women >35 years. While raloxifene 
in long-tenn follow-up appears to be less efficacious in risl< reduction than tamoxifen, 
consideration of toxicity may still lead to the Choice of raloxifene over tamoxifen in women 
with an intact uterus. Tarnoxifen is a teratogen and is contraindicated during pregnancy or 
in women planning a pregnancy. 

"When counseling postmenor,ausal women regarding the risk/benefit of tamoxifen and 
raloxifene, refer to tables in Freedman AN, et al. Benefit/risK assessment for breast cancer 
Chemoprevention with raloxifene or tamoxifen for women age 50 years or older. J Clin 
Oncol 2011 ;29(17):2327-2333. 

YExemestane and anastrozole are not currently FDA-approved for breast cancer risl< 
reduction. There are currently no data comparing the benefits and risKs of exemestane 
and anastrozole to those of tamoxifen or raloxifene. If tamoxifen or raloxifene is 
contraindicated, (eg, thromooembolic events), aromatase inhibitors may be considered. 

•Routine endometrial ultrasound and biopsy are not recommended for women in the 
absence of other symptoms. 

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

BRISK-5 Version 1.2019, 12111118C 2018 NaiSonal C:wnprehensive Cancer Netwo~ (NCCN"). All (9\1$ reserved. NCCN Guideline~ and this illustration 11\JY not be reproduoed in any fonn w:thout !he e:q,ress written pennission o5 NCCN. 


