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Learning Objectives 

 Describe importance of local cancer registrars 
to cancer genomics best practices 
surveillance and education 

 Identify two hereditary cancer syndromes that 
are important for public health surveillance  

 Provide at least two examples of activities to 
promote cancer genomics best practices  

 



Improved health outcomes and an 
enhanced quality of life for the people of 
Michigan through appropriate use of genetic 
information, technology, and services 

 
Michigan Genetics Plan: 
 A Vision for the Role of Genetics in Public Health 

www.michigan.gov/genomics 
  

http://www.michigan.gov/genomics


What is Public Health Genomics? 
(Bellagio Statement, 2006) 

 
 A multidisciplinary field 

concerned with the effective 
and responsible translation of 
genome-based knowledge 
and technologies to improve 
population health  
 

 



Hereditary Breast and Ovarian 
Cancer (HBOC) 

 Accounts for 5-10% of all breast cancers. 
 Approximately 1/200-1/500 are carriers in 

the general population; 1/40 in Ashkenazi 
Jewish population 

 Caused by mutations in BRCA1/BRCA2 
genes. 

 Autosomal dominant inheritance – 50% risk 
to each child/sibling/parent 

 For those women with a deleterious 
mutation in BRCA1 or BRCA2, the risk of 
developing breast cancer by age 70 is ~ 35-
84% and the risk of developing ovarian 
cancer by age 70 is ~ 10-63% 

 For men with a deleterious mutation in 
BRCA1 or BRCA2 breast cancer risk 
increased to 6% 

 Management by risk-reducing surgery, 
enhanced screening regimen and 
chemoprevention 

http://forward.com/articles/185563/angelina-jolies-jewish-gene-
breast-cancer-surgery/ 

http://abcnews.go.com/blogs/health/2013/05/14/angelina-jolies-choice-should-you-get-brca-gene-testing/ 



Questions to Consider:  
 Was it appropriate to offer Angelina Jolie BRCA 

testing?  Was there another more effective genetic 
testing strategy that could have been used (which 
would have utilized a local cancer registrar)?   

 Did Angelina Jolie make the ‘right’ decision by 
having a prophylactic mastectomy?  What other 
options did Angelina have? 

 What are the risks of her children inheriting BRCA 
mutation?  What are their options?  

 What was the impact of her public announcement 
(May 14, 2013)?  



June 13, 2013 

http://www.medscape.com/viewarticle/805756 



September 3, 2014 

http://www.medscape.com/viewarticle/831010 



Three-Tier Classification of Recommendations on 
Genomic Applications   

 
 Tier 1: Ready for implementation  

 Demonstrated analytic validity, clinical validity, clinical utility and evidence-based 
recommendations 

 Health professionals:  encourage use; can save lives! 
 Examples: BRCA (Grade B), Lynch syndrome, familial hypercholesterolemia, newborn screening  

 
 Tier 2: Informed decision making  

 Adequate information on analytic and clinical validity, promising but not definitive 
information on clinical utility; no evidence-based guidelines recommending clinical 
use 

 Health professionals: provide information for shared decision making   
 Examples: Gene expression profiles in breast cancer, family history assessment in primary care 

 
 Tier 3: Discourage use  

 No or little information on analytic, clinical validity or clinical utility; or evidence of 
harm 

 Health professionals: discourage use; may be considered for research in select 
instances; reduce potential harms and save unnecessary healthcare costs 
 Examples:  BRCA (Grade D), Population screening for hereditary hemochromatosis, personal genomic 

tests sold directly to consumers 

 
 

Khoury MJ et al. Am J Prev Med 2011; 
Bowen MS et al Public Health Genomics 2012 



 
Three-Tier Classification 

 

http://www.cdc.gov/genomics/gtesting/tier.htm 









Evaluation of Genomic Applications in 
Practice and Prevention (EGAPP) 

 Launched by CDC in 2004 
 Aims: Establish systematic evidence-

based process for assessing genetic 
tests and genetic technology in 
transition from research to clinical and 
public health practice 

 Process:  
 Develop process for evaluation  
 Independent multidisciplinary 

workgroup of non-federal experts 
to develop methods, make 
recommendations 

 Steering Committee of federal 
agencies 

 Stakeholder Group for 
consultation, evaluation 

             
 

http://egappreviews.org/ 



EGAPP Recommendation on Genetic 
Testing for Lynch Syndrome 

 Sufficient evidence to offer 
counseling & genetic testing for 
Lynch syndrome to patients newly 
diagnosed with colorectal cancer 
to reduce morbidity & mortality in 
relatives 
 

 Relatives of patients who test 
positive for Lynch could be 
offered counseling, testing &, if 
positive, increased colonoscopy 
 

 Evidence of benefit to the 
patient’s relatives 
 
 

Gen Med 2009;11:35-41&42-65 



What is Lynch Syndrome (LS)? 
 Autosomal dominant hereditary 

cancer syndrome 
 Most common hereditary 

colorectal (CRC) and uterine 
cancer syndrome 

 20-80% lifetime risk for CRC 
cancer ~3% of CRCs with LS 

 Mean age of onset of CRC is 
~45 years old 

 Increased risk of endometrial, 
ovarian, urinary tract, gastric 
tract, small bowel, pancreas, 
sebaceous cancers 
 

 
 



LS Screening & Management 
 Screening is complex 

 Multiple approaches including IHC and/or 
MSI testing on tumor with DNA testing 

 Different genes involved in LS 
 MSH2, MSH6, MLH1, PMS2 

 Cancer surveillance & prophylactic 
survey options  
 Colonoscopy every 1-2 years beginning at 

~20-25 years old or 10 years earlier that 
youngest case in family 

 Annual endometrial sampling and 
transvaginal ultrasound beginning at 30 years 
old  

 History and exam annually begin at 21 years 
 Annual urinalysis 
 Prophylactic surgery including subtotal 

colectomy, total abdominal hysterectomy and 
bilateral salpingo-oophorectomy  

 



 Started in 1979 
 10-year national objectives for 

promoting health and preventing 
disease 

 HP 2020 marks first time for 
genomics objectives 

 Encourage collaborations across 
sectors, guide individuals toward 
making informed health 
decisions, and measure the 
impact of prevention activities 

 Works to achieve increased 
quality and years of healthy life 
and the elimination of health 
disparities.  

Healthy People 2020  
(HP 2020) 



 
Comprehensive Cancer Control Plan for 
Michigan 2009-2015 
 

Genomics Goal: 
 
Increase availability of cancer-
related genetic information to the 
Michigan public and decrease 
barriers to risk-appropriate services 
 

http://michigancancer.org/ 



CDC Funding Announcement 
Enhancing Breast Cancer Genomic Best Practices through 
Education, Surveillance and Policy, 2011-2014 

• 3 year cooperative agreement (2011-
2014) awarded to three projects 
– Authorized from Affordable Care 

Act 
– State health departments and 

Tribal governments eligible  
• Purpose: develop or enhance 

activities related to breast cancer 
genomics 
– Promote use of BRCA1/2 clinical 

practices as recommended by 
USPSTF and NCCN  

• Must conduct programs in policy plus 
surveillance and/or health education 
• Cannot use funds for research, 

clinical practice or lobbying 
 

 
 

 
 

 
 



Example of Cancer Genomics & 
MCSP Activities 

 Utilized statewide cancer registry and mortality data to conduct 
cancer genomics surveillance since 2003 
 Existing data analyzed through ‘genomics lens’ 
 Identify cases at high risk by age, gender, cancer type and with 

disparities based on race and county  
 Young women with breast cancer 
 Men with breast cancer 
 Women with ovarian cancer 
 Multiple primary cancers (i.e. breast-ovarian; colorectal-endometrial) 
 Individuals with colorectal cancer 

 Able to then utilize data for: 
 Health system and provider education 
 Patient education 
 Survey cancer patients and at-risk relatives 
 Monitor trends over time 



Cancer 
Incidence in 
Michigan 
1990-2010 
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Age-adjusted incidence rates of female 
invasive breast cancer under age 50 in 

Michigan, 1990-2010 
Table 2. Frequency of Triple 
Negative Breast Cancer Among 
Females under age 50 in 
Michigan 

SSF 16 2010 

Triple Negative 183 (12.29%) 

Positive for at least 
one receptor 940 (63.73%) 

Unknown/Info not 
complete 357 (23.98%) 
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Age-adjusted mortality rates of invasive female breast 
cancer under age 50 in  Michigan,1990 - 2012 
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Age-adjusted incidence rates of male breast cancer all 
ages in Michigan, 1990-2010. 
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Age-adjusted incidence rates of ovarian cancer in 
females of all ages in Michigan,1990-2010. 
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Age-adjusted incidence rates of colorectal cancer by all 
ages in Michigan, 1990 - 2010 
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Cancer Family History Reporting 

 Beginning in 2007, the Michigan Cancer Surveillance 
Program (MCSP) became the first state cancer registry 
to mandate collection of three family history fields for 
reportable cancer cases. 

 This information helps identify individuals at risk for 
hereditary cancer syndromes.  
 

The three required family history fields are: 
1) Is there a family history of cancer?  
2) Is the cancer in an immediate relative? 
3) Is the relative’s cancer in the same site?  

 



 “Family history is still the 
cheapest, most accessible, most 
time-tested way to get a rough 

estimate of the genetic 
component of disease risk.” 

- W. Gregory Feero, M.D., Ph.D.  
 



Certificates of Appreciation 



MCSP Family History, 2007-2009 
Family history among young female breast cancer (≤50 years old), 
male breast cancer and ovarian cancer cases 

Code 
Family 

History 
Immediate 

Relative Same Site 
0  No     No             No 
1  Yes     Yes            Yes 
2  Yes     Yes             No 
3  Yes     No            Yes 
4  Yes     No             No 
5  Yes     Yes         Blank 
6  Yes     Blank            Yes 
7  Yes     Blank             No 
8  Yes     Blank         Blank 
9  Blank     Blank         Blank 
A  Yes     No         Blank 

Table 1. Coding schema for MCSP 
family history variables 

Code Frequency Percentage 
0 573 14.6 
1 1,369 34.9 
2 64 1.6 
3 13 0.3 
4 7 0.2 
5 1 0.0 
6 1 0.0 
7 0 0.0 
8 397 10.1 
9 1,502 38.3 
A 0 0.0 

Table 2. Reporting patterns 



Cancer Family History  
Next Steps 

 ~ half of cases contained at least one blank field for 
family history 

 Metriq vs. Abstract Plus software packages 
 
 
 
 
 

 Chart reviews to determine whether family history is 
documented in charts 

Metriq Abstract Plus 

 Supplier: 2 private vendors Centers for Disease Control 
and Prevention 

 Users: American College of Surgeon 
certified facilities Small facilities/labs 

 Variables: 
Family history & relationship 
optional; no collection of 
relative’s cancer site 

All three fields required 



New Cooperative 
Agreement, 2014-2019 

 Geographic focus 
 Young breast cancer: highest in 

northwest portion of lower 
peninsula 

 Ovarian cancer: northwest, 
southwest and thumb region 

 Colorectal cancer: thumb,  
 northern portion of lower  
 peninsula 



Next Steps: Activities 

 Continue to examine cancer registry data to monitor 
incidence rates and trends of cases most likely to have 
an underlying genetic predisposition for HBOC and 
Lynch syndrome 
 Will disseminate county/regional data profiles highlighting 

these cancers 
 

 Conduct hard copy and EHR chart reviews with MCSP 
 Family history documentation 
 Referral for cancer genetic counseling 
 Lynch syndrome screening 
 BRCA genetic testing 



Chart Reviews Example 

 http://www.nytimes.com/2014/08/28
/opinion/a-plea-to-use-gene-
testing.html, published 8/28/2014 

 
 Letter to the NY Times editor cited 

MDCH chart reviews finding that 
only 7% of ovarian cancer patients 
underwent BRCA genetic testing 

 
 Room for improvement: reduce 

barriers to established beneficial 
services 

http://www.nytimes.com/2014/08/28/opinion/a-plea-to-use-gene-testing.html
http://www.nytimes.com/2014/08/28/opinion/a-plea-to-use-gene-testing.html
http://www.nytimes.com/2014/08/28/opinion/a-plea-to-use-gene-testing.html


2014 Video Highlights 
Bidirectional Michigan Cancer 

Genomics and Bidirectional 
Reporting 



Sample 



First Bidirectional Cancer Genomics 
Reporting in Michigan 

 From 2010-2011, key administrators and local cancer 
registrars at ~150 facilities (excluded labs, dermatology 
and dental offices) received cancer genomics reports 

 Over 15,000 cases reported from 2006-2007 to MCSP 
that would be appropriate for cancer genetic services  

 Highlighted specific number of cases for each facility 
 Included national evidence-based recommendations, 

CoC genetic counseling standard, Michigan cancer 
genetic services directory, Michigan Informed Consent 
Law, and other educational resources 



2013 Bidirectional Reporting to 
Diagnosing Provider 

 4 health systems with new cancer genetics 
clinics selected in 2011 to pilot bidirectional 
reporting to diagnosing providers 

 Over 5,000 cases of young breast cancer, 
ovarian cancer, male breast cancer 
diagnosed in 2008-2009 statewide 

 Individualized reports sent to 69  
diagnosing providers of 353 young breast 
cancer, 118 ovarian cancer, 4 male breast 
cancer cases in Sept/Oct 2013 

 Requested feedback from providers; given 
options of in-person, phone, survey 
 11 lost to follow-up  
 Only 4 provided feedback 

 Time lag of diagnosis to report 
 Length of booklet 
 Already sufficient knowledge 



Interventions to increase screening utilization 
by young breast cancer survivors (YBCS) and 

their high risk female relatives 

 1990-2009 mortality data utilized in 2011 CDC 
Prevention Research Center Special Interest Project 
(SIP) proposal 

 Awarded to Prevention Research Center of Michigan, 
University of Michigan, MDCH (SIP11-044, 
5U48DP001901) 

 Specific Aims: 
 Identify and survey 3,000 YBCS (1,500 black) 
 Identify and survey up to 2 unaffected first degree and/or 

second degree female relatives per YBCS 
 Test the efficacy of two versions (targeted vs. enhanced 

tailored) of an evidence-based intervention among YBCS 
and their female relatives  

 
 
 



Michigan Mortality Data for 
Breast Cancer in Young Women 
2000-2009   Healthy People 2020 objective 

and Michigan Comprehensive 
Cancer Control Plan, 2009-2015, 
objective: 
 “Reduce the female breast 

cancer death rate” 
 In 2008, 5.7 per 100,000 Michigan 

white women died of breast 
cancer at a young age compared 
to 11.3 per 100,000 black women.  

 22 of Michigan’s 83 counties were 
above the state age-adjusted 
breast cancer mortality rate for 
young women 

 
 
 



Michigan Mortality Rates for Breast 
Cancer in Young Women, Black and White, 
1990-2012 

 In Michigan, 2012 marked 
the first year since 1990 
that there was not a 
statistical difference in 
black/white mortality 
 5.2 deaths per 100,000 for 

young black women vs. 4.6 
per 100,000 for young white 
women 
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Figure 4. Age-adjusted mortality rates of breast cancer in black and white females 
under age 50 in Michigan from 1990-2012.
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Data on Recruitment of YBCS & 
Relatives, Black and White/Other 

 Of 3,000 YBCS identified, 883 contacted by mail and accepted to 
participate in study (33.2% acceptance rate) 
 Most common reason for non-participation was no or bad address 

 252 YBCS had no or bad address 
 Black YBCS having higher percentage 
 

 Of 851 unaffected relatives invited to participate by YBCS, 442 
accepted (51.6%) 
 Fewer Black relatives accepted participation in the study 
 

 Enrolled Black YBCS and relatives were significantly less likely to be 
married, have insurance coverage, and less education and income 
compared to White/Other YBCS and relatives 
 



Data on Use of Cancer Genetic 
Services among YBCS 

Black YBCS were less likely than White/Others to use 
cancer genetic services 

* Significant at the 0.001 level  for Black vs. Other 



Reasons for not seeking 
genetic services among YBCS 

* Significant at the 0.001 level  for Black vs. Other 

The most common self-reported reason among all 
groups for not seeking genetic services was that 
no one ever suggested  
 



Reasons for genetic testing 
among YBCS 

* Significant at the 0.001 level  for Black vs. Other 

Reasons for getting genetic testing varied  by race; 
benefiting family was the most common reason for YBCS 
 



For More Information 

www.migrc.org  
www.michigan.gov/genomics 
www.michigan.gov/cge   

Or call 1-866-852-1247 

http://www.migrc.org/
http://www.michigan.gov/genomics
http://www.michigan.gov/cge


Research Opportunity 
 Researchers from Northeastern University have an NIH-

funded grant to study the integration of genomics into state 
public health programs.  

 Their interests include how genomics programs have 
developed over time, how they benefit population health, and 
the barriers in implementing these programs.   

 One of the projects they wish to explore further is the 
bidirectional reporting occurring between state hospitals and 
the state cancer registry. They would greatly enjoy speaking 
with local cancer registrars who have submitted information 
to the state registry and have received the Facility Specific 
Cancer-Genetics Profiles. 

 If you are interested in participating in a 30-minute interview 
to offer your perspective on this project, please contact Dr. 
Laura Senier, Ph.D., MPH by email at l.senier@neu.edu.   

 All information will remain confidential and no identifying 
information will be utilized in their final reports.   

mailto:l.senier@neu.edu


Patient-Powered Network for 
Hereditary Breast and Ovarian Cancer 

 Established in 2014 under the Affordable Care Act 
Goal is patient-centered, representative, large-scale, 

rapid comparative effectiveness research studies by 
collecting, sharing and integrating health data 
 11 health system networks – each includes >7 million patients 
 18 condition-focused patient-powered networks – each targeting enrollment 

of 0.5% of U.S. population with the condition 

Will integrate EHR, health claims and/or patient-
reported outcomes data on 70 million Americans by 
September 2015. 
 



  

 One of PCORnet’s 18 patient-powered, condition-focused networks 
 Hereditary breast, ovarian and related cancer risks 

 Goal: to improve informed decision-making and health outcomes by 
answering important questions high-risk patients and their providers 
face every day 

 Led by patients, public health professionals and researchers 
 Patients driving governance and research – identifying the 

research questions, priorities, design, recruitment, analysis and 
dissemination 

 Representativeness is key – across geographic, socioeconomic, 
clinical severity, racial, ethnic, age groups 

            

   



THANK YOU! 
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