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Objectives 

 Defining risk stratified cancer screening 

 Cancer genetic risk assessment 

 Risk assessment tools 

 Presenting cancer screening guidelines from: 

 United States Preventative Services Task Force (USPSTF) 

 National Comprehensive Cancer Network (NCCN) 

 American Cancer Society (ACS) 

 Professional Societies 

 Focused on breast, cervical and colon cancer. 

   

  

   

  

     

   

  

  

      

     
    

    
       

Risk Assessment 

 Standard guidelines are in place for “average” risk 
individuals. 

 Separate guidelines apply for higher risk individuals. 
 typically provided by professional societies. 

 Each individual needs a risk assessment so 
appropriate risk stratified cancer screening can be 
discussed. 
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risk stratified cancer screening 

Provider Patient-Provider Patient 
assessment of discussion of risk decision on 

individual’s and cancer cancer 
cancer risk screening screening 
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https://www.iwr.usace.army.mil/Portals/70/docs/risk/Risk_Communication dft.pdf?ver 2018 07 03 134520 190 

Components of Risk Analysis from the US Army Corp 

www.susannahertrich.com 

Putting Risk Into Context 
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Risk 
Assessment 

Personal 
History 

Family 
History 

Social 
History 

Genetics 

Age 

Gender 

Smoking 

HPV 

Colon 
Polyps 

Hx of 
Radiation 

Biopsy 

COPD 

IBD 

Environmental 
Exposures 

Risk vs Benefit 
 Benefit = Early Detection 

 Decreases morbidity 
 Some screening does not show a significant mortality

benefit. 

 Risk 
 False Positive 
 Cost 
 May lead to an invasive procedure with possible harm 
 (radiation) 
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Cancer Genetic Risk Assessment 

Evaluating an individual’s likelihood of having an 
inheritable pathogenic variant (mutation) in their 
DNA that increases the individual’s risk of cancer. 

Cancer Genetic Risk Assessment 





USPSTF updated recommendations (8/2019) 
recommends primary care physicians assess a 
women’s personal and family history of breast, 
ovarian, tubal or peritoneal cancer with a familial risk 
assessment tool. 
NCCN recommends genetic testing for those with a 
relative with a mutation or family history that meets 
their individual guidelines. 
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Table 5. Seven-Question Family History Screeninga,b 

No. Questions 

2 

3 

4 

5 

6 

7 

Did any of your fi rst-degree relatives have breast or ovarian cancer? 

Did any of your relatives have bilateral breast cancer? 

Did any man in your family have breast cancer? 

Did any woman in your family have breast and ovarian cancer? 

Did any woman in your fam ily have breast cancer before age 50 y? 

Do you have 2 or more relatives with breast and/or ovarian cancer? 

Do you have 2 or more relatives with breast and/or bowel cancer? 

a See Ashton-Prolla et al,25 Fischer et al.26 

b One positive response initiates referral. 
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USPSTF Recommended Tools 

https://www.uspreventiveservicestaskforce.org/Page/Document/RecommendationStatementFinal/brca-
related-cancer-risk-assessment-genetic-counseling-and-genetic-testing1 

Ontario Family History Assessment Tool 

Manchester Scoring System 

Referral Screening Tool 

Pedigree Assessment Tool 

7-Question Family History Screening Tool 

IBIS instrument 

BRCAPRO-LYTE 

7 Question Family History Screening Tool 

Ideal for patient completed tool. 

Single positive triggers referral 
for genetic counseling. 
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Table 4. Pedigree Assessment Too1a,b _____________________ _ 

Risk Factor Score for Every Family Member With Breast or Ovarian Cancer Diagnosis, 
Including Second./Thlrd-Degree Relatives 

Breast cancer at 3 
age .e50 y 

Breast cancer at 4 
age <50 y 

Ovarian cancer at 5 
any age 

Male breast cancer 8 
at any age 

Ashkenazi Jewish 4 
heritage 

Total 

24 

b Score 8 or greater is the optimal referral threshold. 

~~~
0;r!~ensive NCCN Guidelines Version 1.2020 

~=~~~;k. Hereditary Cancer Testing Criteria 

TESTING CRITERIA FOR HIGH-PENETRANCE BREAST AND/OR OVARIAN CANCER SUSCEPTIBILITY GENES 

NCCN Guidelines Index 
Table of Contents 
~ 

(This often includes BRCA1, BRCA2, CDH1, PALB2, PTEN, and TPS3 among others. See GfMU for a more complete list.)•,b,c,d 

Jesting is elln1cally indicated In the following scenarios: 
1. Individuals with any blood relative with a known pathogenic/likely pathogenic variant in a cancer susceptibility gene 
2. Individuals meeting the criteria below but with previous limited testing (eg, single gene and/or absent deletion 

duplication analysis) interested In pursuing mult111ene testing 
3. Personal history of cancer 

• Breast cancer with at least one of the followfng: 
► Diagnosed at age S45 y; or 
► Diagnosed at age 46-50 y with: 

o Unknown or limited family history; or 
0 A second breast cancer diagnosed at any age; or 
0 i!:1 close blood relative• with breast, ovarian, pancreatic, or high-grade (Gleason score ~7) or intraductal 

prostate cancer at any age 
► Diagnosed at age :S60 y with triple-negative breast cancer; 
► Diagnosed at any age with: 

o Ashkenazi Jewish ancestry; or 
o i!:1 close blood relative• with breast cancer at age :S50 y or ovarian, pancreatic., or metastatic or intraductal 

prostate cancer at any age; or 
o ~ total dia.gnoses of breast cancer In patient and/or close blood relatives• 

► Diagnosed at any age with male breast cancer 
• Epithelial ovarian cancer' (lncludlng fallopian tube cancer or peritoneal cancer) at any age 

: ~:~::i::,::~~::~~cu~:;c;:c,~~=:Y c~~::~ i 
• High-grade (Gleason score i!:7) prostate cancer with: 

► Ashkenazl Jewish ancestry; or 
► i!:1 close relative• with breast cancer at age SSO y or ovarian, pancreatic, or metastatic or intraductal prostate 

cancer at any age; or 
► i!:2 close relatives• with breast or prostate cancer (any grade) at any age. 

• A mutation identified on tumor genomic testing that has cllnlcal Implications if also identified In the germline 

4: J:,:;}~}~;!>;,5~~}~~~:';fY decision-making, such as for HER2•negative metastatic breast cancer! 

• An affected or unaffected Individual with a first- or second-degree blood relative meetinp any of the criteria listed 
above (except ndividuals who meet criteria only for systemic therapy declsion-making)I 

• An affected or unaffected Individual who otherwise does not meet the criteria above but has a probability >5% of a 
BRCA112 pathogenic variant based on prior probablllty models (eg, Tyrer.Cuzick, BRCAPro, Pennll)k 

continued on next page 

tfcriterfa 

If testing ~ for other 
criteria hereditary 
not met, syndromes 
consider not met, 
testing then cancer 
for other screening 
hereditary as per 
syndromes ~ 
~ 
Guidelines 

3/23/2020 

Pedigree Assessment Tool 

Ideal for provider team completed tool. 

Requires Scoring (≥ 8) triggers referral 
for genetic counseling. 

NCCN 
Recommendations 

https://www.nccn.org/professionals/physician_gls/pdf/genetics_bop.pdf 
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CRITERIA FOR THE EVALUATION OF LYNCH SYNDROME 

• Known LS pathogenic variant in the family 

• Personal history of colorectal , endometrial, or other Lynch syndrome-associated cancer 
► An individual with colorectal or endometrial cancer at any age with tumor showing evidence of mismatch 

repair (MMR) deficiency, either by microsatellite instability (MSI) or loss of MMR protein expressionk 
► An individual with colorectal or endometrial cancer and any of the following : 

◊ Diagnosed <50 y 
◊ Another synchronous or metachronous LS-related cancerd 
◊ :!:1 first-degree or second-degree relative with LS-related cancerd diagnosed <50 y 
◊ :!:2 first-degree or second-degree relatives with LS-related cancersd regardless of age 

► An individual with a colorectal tumor with MSl-high (MSI-H) histology (ie, presence of tumor-infiltrating 
lymphocytes, Crohn's-like lymphocytic reaction, mucinous/signet ring differentiation, or medullary growth 
pattern) 

• Family history of any of the following : 
► :!:1 first-degree relative with colorectal or endometrial cancer diagnosed <50 y 
► :!:1 first-degree relative with colorectal or endometrial cancer and another synchronous or metachronous LS

related cancerd 
► :!:2 first-degree or second-degree relatives with LS-related cancer, d including :!:1 diagnosed <50 y 
► :!:3 first-degree or second-degree relatives w ith LS-related cancers,d regardless of age 

• Increased model-predicted risk for Lynch syndrome 
► An individual with a :!:5% risk1 of having an MMR gene pathogenic variant based on predictive models (ie, 

PREMM5, MMRpro, MMRpredict) 

C 

o.»lgn11tcd 
cancer Center 

- See Strategies For 
Evaluating LS (LS-1) 

PREMM 5 
Overall predkted probab;/;ty of MLH7, MSH2, MSH6, PMS2, or EPCAM mutation 

D Patientinformation 

Sex 

Male 

Female 

Current age (years) 

C=::J 
Has the patient had colorectal cancer? 

No 

Yes 

Has the patient had any other Lynch syndrome-associated cancer? 

Other Lynch syndrome•associated cancers include ovary, stomach, SfTlil/l inrestinl 

tractft)JadderjkJdney, bile ducrs. brain, pancreas, and sebaceous gland slcm cumof5 

D Relatives: First-degree 
F/f'S(."'1egree relacives include parents, siblings, children, 

family 

How many first-degree relatives have had colorectal 

cancer? 

None 

One 

Two or more 

How many first-degree relatives have had endometrial (uterine) cancer? 

None 

One 

Two or more 

Have any fi rst-degree relatives had other Lynch syndrome-associated cane+ 

Ot.her Lyne/' ~yndmm, -assoc 1ted cancers include ovary, .tomach. sma I mte-,.'ine, 

tracr,,1)41 'iderfa.dney,ble-ducrs,brain,p ncreas,and ebaceousgland intumof'! 

D Relatives: Second-degree 
Second.Cegrtt ff!liJtivf!s are grandparents,grvidchildren, aunts, unc.les. nieces. 
nephews, onJyfrom aff«.t~ sick offamilj 

How many second--<lrgree relatlves have had colorectal cancer? 

None 

One 

Two or more 

How many second--<legree relatlves have had endometrlal (uterine) cancer? 

Non, 

One 

Have any second-degree relatives had other lynch syndrome-assoclated cancers? 
O<l >r r .yncrorrn ,c· ~1 ov ,y, h, ;wy 

r, .t,b! !!'/, bi -,, bf ere. ndse- «E"< J'.58 tumorJ 

PREMM 5

https://premm.dfci.harvard.edu

3/23/2020 

NCCN 
Recommendations 

https://www.nccn.org/professionals/physician_gls/pdf/genetics_colon.pdf 
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How will you include cancer genetic risk 
assessment in your work flow? 

Taking a Screening tool Referral pattern Management 
family for genetic risk for genetic risk plan for high risk 
history assessment and individuals* 

testing 

*negative genetic testing does NOT imply low risk 

Cancer Screening Guidelines 

http://uspreventiveservicetaskforce.org 

https://nccn.org 

https://www.cancer.org 
High Risk Guidelines Available 
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Patient Ellgiblllty 

NCI 

Does the woman have a medlcal history of any breast cancer or of ductal 
urclnom• ln situ (0ClS) or lobular can::lnomiil In situ (LOS) or hH she received 
previous radiation therapy to the chest for treatment of Hodgkin lymphoma? 

Q Ye, 

Q No 

Dou the woman have a mutation In either the BRCA1 or BRCA2 gene, or a 
diagnosis of a genetic syndrome that ma,y be assoch1ted with elevated: risk of 
breast cancer? 

0 Yes 

Q No 

0 Unknown 
Demographics 

What Is the patient's age? 

This tool ulcul;111es risk for women between lhe ages of 35 aod 8~ 

Select age II 

What Is the patient's race/ethnicity? 

Selectrace II 

WhH Is the sub race/ethnicity 01 plac;e of btrth? 

select 

Dos1gn.:itod 
Cancor Cont or 

Patient & Family History 

Has the patient ever had a breast biopsy with a benign (not cancer) diagnosis? 

0 Yus 

Q No 

0 Unknown 

What WclS the woman's age ill the time of her first menstruc1I period? 

Q ?toll 

0 12to13 

0 14orolder 

What was the woman's age when she gave birth to her first chlld? 

select II 

How many of the woman's first-degree relatives (mother, sisters, daughters} 
have had breast cancer? 

0 None 

0 One 

0 More than one 

0 Unknown 

3/23/2020 

Breast Cancer 

 Gail Model 

 IBIS/Tyrer Cuzick 

 Defining Risk 

 Screening Guidelines 

Breast Cancer Risk Assessment 

https://bcrisktool.cancer.gov 
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OJrerii Age: Current age . . 

- Weight in kg .. 

Height: 

Height In meters. 

What was the woman's 
age at the time of her first 
menstrual period? 

Has the woman given 
birth to one Of' more 
children? 

Has the women gone 
through menopause? 

Hormone Replacement 
Therapy (HRT) Usage? 

""''" 

@ 0on'1Know QNo Qv .. 

O In Menopause Now 

@ Neve, Q Stopped use 5 or more years ago 

Q Stopped use less than 5 years ago 

QCurnlntUser 

BACA Gene Does !he wo-nan have a m.itatoo Ill either the BRO\ 1 or 8RCA2 
gere? 

@ unknown QTe:stad,Nonnal QBRCA1-+ QeACA2-+ 

Ovarian Cancer: Has the wcman had ~ canca-') 

@ No Qv., 

Breast Biopsy: Has the 'NQrTlcln hao a breast biopsy? 

@ Nopriorblopsy/noproliferativedlsease 

Q Prior biopsy, AISUlt unknown 

QHype,plasia(noiatypia) 

0 Atyplcal H)'pefplasla 

0 Lobular Cetcinoma !n Situ (l.CIS) 

Family History. 
Family hstory IS an important faclor Ill det~liling nsl< espeoa!ty ti trere IS a 

hStory of breast or a.-anan c::ancEr" 1n tre W01T1an s 'amll'y 

Ashkenazi Inheritance? @ No Q Yes 

3/23/2020 

Breast Cancer Risk Assessment 
IBIS Risk Assessment Tool (Tyrer-Cuzick) 

https://ibis.ikonopedia.com 

Breast Cancer Risk Assessment 

Lifetime Risk: 

Average to Moderate Risk: < 20% 

High Risk: ≥ 20% 

5 year or short-term Risk: 

Average to Moderate Risk: < 1.7% or < double average risk. 

High Risk: ≥ 1.7% or double average risk. 

12 
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Table 1. Estimated New DCIS and Invasive Breast Cancer 
Cases and Deaths among Women by Age, US, 2019 

DCIS cases Invasive cases Deaths 

Age Number % Number % Number % 

<40 1,180 2% 11,870 4% 1,070 3% 

40-49 8,130 17% 37,150 14% 3,250 8% 

50-59 12,730 26% 61 ,560 23% 7,460 18% 

60-69 14,460 30% 74,820 28% 9,920 24% 

70-79 8,770 18% 52,810 20% 8,910 21% 

80+ 2,830 6% 30,390 11% 11,150 27% 

All ages 48,100 268,600 41,760 

Estimates are rounded to the nearest 10. Percentages may not sum to 100 
due to rounding . 

©2019, American Cancer Society, Inc., Surveillance Research 

3/23/2020 

Breast Cancer Screening Guidelines 

USPSTF NCCN ACS 

Average Risk Screening 
mammogram every 1 
to 2 years for women 

40 and older. 

Annual screening 
mammogram 
(tomosynthesis) at age 40. 

40-45: choice to start 
annual mammogram 
screening. 
45-54: annual 
mammogram. 
55 and older: option of 
annual vs every 2 year 
mammogram. 

High Risk N/A Clinical breast exam very 6-
12 months. 
Annual mammogram 
(tomosynthesis) 
Annual breast MRI. 
Starting age depends on risk. 

Some women may need 
high risk screening with 
MRI in addition to 
mammogram. 

13 



SCREENING OR SYMPTOM CATEGORY 

Increased Risk: 
Prior history of breast cancer ------• 

OR 

Women who have a lifetime risk I 
l!:20% as defined by models that are ---• 1 
largely dependent on family history1 

OR 

SCREENING/FOLLOW-UP 

See NCCN Guidelines for Breast Cancer - Surveillance Section 

• Clinical encounter"·c,I every 6-12 mo 
► to begin when identified as being at increased risk but not prior to age 21 y 
► Referral to genetic counseling or similarly trained provider, if not already done 

• Annual screening• mammogramk 
► to begin 10 years prior to the youngest family member with breast cancer but not prior to age 30 y 
► Consider tomosynthesis••1 

• Recommend annual breast MRIm,n 
► to begin 10 years prior to youngest family member with breast cancer but not prior to age 25 y 

• Recommend risk reduction strategies (See NCCN Guidelines for Breast Cancer Risk Reduction) 
• Breast awarenessl 

I• Annual clinical encounter"•c,I 

Patient who • Breast awarenessl K Current age <25 y-- ► beginning 10 y after RT 

receives thoracic • Clinical encounter"•c,i every 6-12 mo 
RT between the ► Begin 1 o y after RT 
ages of 10 and • Annual screening• mammogramk 
30 Y ► Begin 10 y after RT but not prior to age 30 y 

Current age l!:25 Y-- ► Consider tomosynthesis"·1 

• Recommend annual breast MRIm,n 
► Begin 10 y after RT but not prior to age 25 y 

• Breast awarenessl 

SCREENING OR SYMPTOM CATEGORY SCREENING/FOLLOW-UP 

Increased Risk: 

• Clinical encounter"•c,I every 6-12 mo 
► to begin when identified as being at increased risk by Gail Model 

• Annual screening• mammogramk 
Women l!:35 y with 5-year Gail Model 
risk of invasive breast cancer l!:1 . 7%9 

- ► to begin when identified as being at increased risk by Gail Model 
► Consider tomosynthesis0 •1 

OR 

Women with a history of LCIS 01 
AOH/ALH and greater than 20% -----• 
lifetime risk 

• Consider risk reduction strategies (See NCCN Guidelines for Breast Cancer Risk Reduction) 
• Breast awarenessl 

• Clinical encounter",c,I every 6-12 mo 
► to begin at diagnosis of LCIS or AOH/ALH 

• Annual screening• mammogramk 
► to begin at diagnosis of LCIS or ADH/ALH but not prior to age 30 y 
► Consider tomosynthesis0 •1 

• Consider annual breast MRIm,n 
► to begin at diagnosis of LCIS or AOH/ALH but not prior to age 25 y (based on emerging evidence) 

• Consider risk reduction strategies (See NCCN Guidelines for Breast Cancer Risk Reduction) 
• Breast awareness 

3/23/2020 
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Cervical Cancer Screening 

 Screening Guidelines 

 HPV Vaccination 

Cervical Cancer Screening 
USPSTF ACS-ASCCP-ASCP 

< 21 No screening no screening 

21-29 Cervical cytology alone every 3 years Cervical cytology alone every 3 years 

30-65  Cytology alone every 3 years OR 
 HPV testing alone every 5 years OR 
 HPV and cytology “cotesting” every 5 

years 

 HPV and cytology “cotesting” 
every 5 years (preferred) 

 Cytology alone every 3 years 
(acceptable) 

> 65 No screening No screening following adequate 
negative prior screening 

15 



      
   

      
       

   
      

     
    

    

Huh e1a/. 

Primary HPV 
Screening 

Joumol of Lower Genital Tract Disease • Volume 19, Number 2, April 2015 

I 
[ Type 16/18 Positive ] -------+ 

/4sc-us 
- 12 other hrHPV + - Cytology 

~NILM 

Follow u In 12 months 

Negative 

FIGURE 1. Recommended primary HPV screening algorithm. HPV, human papillomavirus; hrHPV, high-risk human papillomavirus; ASC-US, 
atypical squamous cells of undetermined significance; NILM, negative for intraepithelial lesion or malignancy. 

-----~ .... ~ 
Dos,gnatod THE UNIVERSITY OF KANSAS ~ ews_ 

CancorContor -----------

CANCER CENTER 
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HPV Vaccination 
Children and adults aged 9 through 26 years. HPV vaccination is 
routinely recommended at age 11 or 12 years; vaccination can be 
given starting at age 9 years. Catch-up HPV vaccination is 
recommended for all persons through age 26 years who are not 
adequately vaccinated. 
Adults aged >26 years. Catch-up HPV vaccination is not recommended 
for all adults aged >26 years. Instead, shared clinical decision-making 
regarding HPV vaccination is recommended for some adults aged 27 
through 45 years who are not adequately vaccinated. HPV vaccines 
are not licensed for use in adults aged >45 years 

https://www.cdc.gov/vaccines/vpd/hpv/hcp/recommendations.html 
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Colon Cancer Risk Assessment 
Average Risk: 

≥ 50 y/o 

Increased Risk: 
Adenoma or sessile serrated polyp 
History of colorectal cancer 
Inflammatory Bowel Disease 
Family History 

High Risk: 
Lynch syndrome 
Polyposis syndromes 
Cowden Syndrome (PTEN) 
Li Fraumeni Syndrome 

Colon Cancer Screening 
USPSTF NCCN ACS 

Average Risk Colorectal 
screening* 
beginning at age 50 
until age 75. 

50: colonoscopy or 
stool based test or 
flexible 
sigmoidoscopy or 
CT colonography 

45 - 75: stool based 
test or colonoscopy. 
76 – 85: discussion 
> 85: no longer 
recommended 

High Risk N/A Specific guidelines 
available depending 
on risk. 

N/A 
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CANCER J CUN 2020;0: 1-20 

TABLE 1. Estimated Numbers of New Colorectal Cancer Cases and Deaths by Age, United States, 2020 

CASES DEATHS 

AGE, YEARS COLORECTUM PERCENT COLON PERCENT RECTUM PERCENT COLORECTUM• PERCENT 

Birth to 49 17,930 12% 11,540 11% 6,390 15% 3,640 7% 

50 to 64 50,010 34% 32,290 31% 17,720 41% 13,380 25% 

~65 80,010 54% 60,780 58% 19,230 44% 36,180 68% 

All ages 147,950 100% 104,610 100% 43,340 100% 53,200 100% 

Note: Estimates are rounded to the nearest 10 and exclude in situ ca rcinoma. 
• Deaths for colon and rectal cancers are combined because a large number of rectal cancer deaths are misclassified as colon . 

3/23/2020 

USPSTF Colorectal Screening* 

Guaiac-based fecal occult blood test (gFOCT) Annually 

Fecal immunochemical test (FIT) Annually 

FIT-DNA test Once every 1-3 years 

Flexible Sigmoidoscopy Every 5 years or every 10 
years with annual FIT 

Colonoscopy Every 10 years 

CT Colonography Every 5 years 

Test Interval 

https://www.cdc.gov/cancer/colorectal/basic_info/screening/tests.htm 

18 



risk: 
• Personal history 

► Adenoma or sspc ---------------

► CRC -------------------

► IBD (ulcerative colitis, Crohn's disease) 

• Positive family history --------------• 

High-risk syndromes: 

See Follow-up of Clinical Findings: 
Polyp Found at Colonoscopy(CSCR-4) 
See Increased Risk Based on Personal History of 
Colorectal Cancer {CSCR-6) 
See Increased Risk Screening Based on Personal History of 
Inflammatory Bowel Disease (CSCR-71 

See Increased Risk Based on Positive Family History (CSCR-10) 

• Lynch syndrome (hereditary nonpolyposis colorectal cancer [HNPCC]) 
• Polyposis syndromes 

► Classical familial adenomatous polyposis 
► Attenuated familial adenomatous polyposis 
► MUTYH-associated polyposis -► Peutz-Jeghers syndrome 
► Juvenile polyposis syndrome 
► Serrated polyposis syndrome (rarely inherited) 
► Colonic adenomatous polypos1s of unknown etiology 

• Cowden syndrome/PTEN hamartoma tumor syndrome I 
• Li-Fraumeni syndrome -------► 

See NCCN Guidelines for Genetic/Familial 
High-Risk Assessment: Colorectal 

See NCCN Guidelines for Genetic/Familial 
High-Risk Assessment: Breast and Ovarian 

3/23/2020 
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