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Personal and Family History and Genetic Testing -

Tools for Cancer Prevention and Control

About 2%-15% of breast, colorectal, endometrial, ovarian 

cancer cases are due to inherited syndromes 

Approximately 1,800 new cases per year in Switzerland

Ø Very high probability for >1 cancer 

Ø Early age onset <45 → consequences for life trajectory / finances

Ø Biological impact on blood relatives (FDR, SDR, First Cousins)

(12.5% - 50% probability for inheriting the pathogenic variant)



Hereditary Breast/Ovarian Cancer - HBOC

Monogenic disorder - autosomal 
dominant germline mutations 
Primarily BRCA1, BRCA2, PALB2

Tumor suppressor genes
Produce proteins that repair damaged DNA. Mutations in 
these genes lead to the accumulation of genetic defects that 
allow cells to grow and divide uncontrollable.  



Lynch Syndrome

4

Monogenic disorder – autosomal dominant germline
mutations in DNA mismatch repair (MMR) genes: 
- MLH1 (MutL homolog 1), Chromosome 3p21
- MSH2 (MutS homolog 2), Chromosome 2p16
- MSH6 (MutS homolog 6), Chromosome 2p16
- PMS2 (postmeiotic segregation 2), Chromosome 7p22

Up to 90%

~ 10%

1 in 30 patients with colorectal 
cancer has Lynch Syndrome



Recommendations for Genetic Screening:
US Preventive Services Task Force and

Centers for Disease Control and Prevention

Tier 1 Cancer Genetic Syndromes HBOC, LS 
positive impact on public health - evidence-based guidelines
Easily detectable, acceptable, actionable

Ø Systematic screen personal and family history for HBOC, LS
Ø If positive, genetic counseling and genetic testing
Ø If testing positive, counseling for risk management
Ø Systematic cascade genetic screening of asymptomatic at-

risk blood relatives

NELSON ET AL. ANN INTERN MED 2013; KHOURY MJ, EVANS JP. JAMA 2015



Ø Identify individuals carrying a germline pathogenic variant associated with HBOC or LS

Ø Extend genetic testing to his/her asymptomatic blood relatives

Ø Offer risk management options to positive cases and exclude true negatives from 

increased surveillance

https://www.cancer.gov/publications/dictionaries/genetics-dictionary/def/cascade-screening

Due to privacy laws, 
communication of genetic 

test results to at-risk 
relatives can be ONLY
through the mutation 

carrier



Barriers to Cancer Predisposition 

Cascade Genetic Screening

• SES

• Decision making

• Screening/ disease 
management

• Family support and 
communication

Individual -
Family 
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management 
skills
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providers

• Availability, accessibility, 
acceptability

• Coordination of services

• Continuation of care
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• Public health awareness

Healthcare –
Insurance  system

Micro – Meso- Macro- level
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Screening and Genetic Testing in Young 

Breast Cancer Survivors and Relatives 
Funding: Centers for Disease Control and Prevention (PI: Katapodi, 2011)

University of Michigan and
Michigan Cancer Genomics Program 
Community outreach to increase genetic testing 

and cancer surveillance in women with breast 

cancer < 45 y.o. and blood relatives

ü Recruitment from Michigan cancer registry 

ü Random sample female breast cancer < 45 y.o.

ü Purposeful sample 1-2 relatives (FDR or SDR)/ patient

ü Randomized unit: Family

ü Targeted (generic) vs. Tailored (person-specific) messages



Cancer Genetic Services in Switzerland

Ø 11% of all Swiss breast cancer patients have genetic testing

Ø 25% of breast cancer patients with a strong family history

Ø Lower numbers for Lynch syndrome 

FERLAY J ET AL. INT J CANCER 2015; ALLEMANI C ET AL. LANCET 2015; SCHOUMACHER F ET AL. SWISS MED WKLY 2001; BOUCHARDY, C. SCHWEIZER KREBSBULLETIN 2015;



Ø CASCADE Consortium (est. 2016) - working association researchers, 

clinicians, community professionals, educators, students

Ø Goals are to:
ü Support research related to cancer predisposition genetic screening and 

care continuum

ü Foster collaboration among health - community professionals

ü Disseminate scientific advancements - scientists, practitioners, patients, 

families, healthcare institutions, and involved stakeholders

ü Foster the development of researchers and clinicians through mentorship, 

access to data, and collaborative studies
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KATAPODI, MC ET AL. JMIR – RES PROTOCOLS 2017 
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CANCER PREDISPOSITION CASCADE GENETIC SCREENING IN SWITZERLAND

HEREDITARY BREAST/OVARIAN CANCER & LYNCH SYNDROMES

Aim 1:  Family-based cohort of HBOC and LS mutation carriers and 
at-risk relatives
(confirmed mutation carriers, untested relatives, true negatives) 

Benefits of family-based cohort:
Ø enriched for hereditary cancer risk
Øcaptures risk associated with family history in distant relatives and age of cancer onset
Ø study gene-environment interactions at heterogeneous levels of risk
Øbehavioral and psychosocial outcomes
Øpractices related to cancer screening and risk reduction
Øfacilitate translation of research findings into clinical practice



Flow of Assessments

CASCADE



CANCER PREDISPOSITION CASCADE GENETIC SCREENING IN SWITZERLAND
HEREDITARY BREAST/OVARIAN CANCER & LYNCH SYNDROMES

Aim 1:  Family-based cohort of HBOC and LS mutation carriers and at-risk relatives

• Demographics
• Clinical characteristics
• Cancer status
• Surveillance
• Access - barriers to services
• Decision making
• Family engagement
• Quality of life

Surveys

• Perceptions about 
providers’ role and 
communication of 
genetic cancer risk

• Disclosure of genetic 
risk to at-risk relatives

• German, French, Italian 

Focus groups 
- Interviews



Characteristics of Participants (April 2020)
HBOC n=243 Lynch Syndrome n=50

Female 202 (83%) 30 (60%)

Caucasian 200 (82%) 40 (80%)

Cancer Diagnosis 121 (50%) 38 (76%)

Breast 77 (64%) 2 (5%)

Ovarian 26 (22%) 4 (11%)

Pancreatic - 1 (2%)

Colorectal 2 (2%) 24 (63%)

Had genetic testing 206 (85%) 49 (98%)

Pathogenic variant 189 (92%) 44 (90%)

FDR (survey data) 1238

Willing to invite 767 (62%)

Willing to invite and eligible 702 (57%)

Accept participation 351 (46%)



First Findings (April 2020)

• 65% of mutation carriers shared test results with some relatives

• 40% of mutation carriers do no remember receiving a 

recommendation for cascade genetic testing of relatives

• Providers address communication to relatives in a 

quick and non-detailed way; lack of continuity 

• Family communication is complex and selective. It 

is subject to certain logics (e.g. “protection”) that 

overshadow the responsibility to communicate 

• Females and those with greater genetic literacy 

are more likely to discuss with closer relatives 

• In case of illness, the weight given to family 

communication is relative due to other concerns 

and priorities related to own health or to health of 

closest family members 

and

Interviews 

n=20



Cascade Genetic Testing

Due to privacy laws, 
communication of 

genetic test results to 
at-risk relatives can be 

ONLY through the 
mutation carrier

Aim 2: Interventions for access to genetic services and cascade testing

Access to services is a multifactorial problem –
Micro- Meso- Macro- Levels

• SES
• Decision making
• Screening/ disease 

management
• Family support and 

communication
Individual -
Family 



The DIALOGUE Study:
Using digital health to improve care for families 

with predisposition to hereditary cancer
SNSF-NRF Innovation Funding Program – Swiss-Korean Bilateral Collaboration 

Web-based platform based on the Family Gene Toolkit

M 1: Knowledge of cancer genetics
M 2: Decisional support for genetic testing
M 3: Active coping with challenges 
M 4: Skills-building communication training
M 5: Cancer risk management

Dose, duration: self-paced, within 4 weeks

Device agnostic (accessible via PC, mobile, tablet etc.)

Active comparator: www.kintalk.org

http://www.kintalk.org/


JMIR Cancer 2018;4(1):e7) doi:10.2196/cancer.921022



The DIALOGUE Study:
Adaptation of the Family Gene Toolkit

Focus groups basis for adaptation and tailoring of Family Gene Toolkit
Expert clinicians n = 6-10
HBOC carriers (n=10 -12) and at-risk relatives (n=10 -12)

Usability testing (n = 5-6): “Think aloud” method

Acceptability testing (n= 5-10): Clarity, appropriate length, level of 
detail, relevance, interest, satisfaction
1-7 Likert scale



The DIALOGUE Study: 
Message Tailoring

Targeted (generic) messages

• Limited variability in predictors

Tailored (person-specific) messages

• Variability in predictors
• Identify predictors based on theory of stress and coping and 

family adaptation in genetic illness 
• Select predictors for tailoring based on variability of responses 

from focus groups and surveys



https://swisscascade.ch or https://k-cascade.kr
Four languages 
DE, FR, IT, EN
Korean to be 
added

https://swisscascade.ch/
https://k-cascade.kr/


The DIALOGUE Study:
Cluster RCT for efficacy of adapted DIALOGUE platform

Randomization at the family level
Sample

Mutation carriers n=114 (expected 4 females : 1 male)
Cancer-free or have cancer 

(expected 5 breast : 1 ovarian cancer)

DIALOGUE 
platform

Active 
comparator

Excluded
No at-risk relatives, no Husbands / partners

Mental illness
No access to the internet



The DIALOGUE Study:
Primary and secondary outcomes at 2 and 6 months



The DIALOGUE Study:
Theory-based tailoring variables



DIALOGUE
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Flow of Assessments



The DIALOGUE Study:
Implementation and dissemination of DIALOGUE platform 

RE-AIM Framework www.re-aim.org

Reach  - Effectiveness 
Individual level

Adoption -
Implementation 
Organization level

Maintenance
Individual - Organization

http://www.re-aim.org/


The DIALOGUE Study:
Implementation and dissemination of DIALOGUE platform 

RE-AIM Framework www.re-aim.org

http://www.re-aim.org/


Access to Cascade Genetic Screening in Switzerland

• Availability, accessibility, acceptability

• Coordination of services

• Continuation of care

• Legislation, HTA
• Public health awareness

Healthcare –
Insurance system

Ø Biological impact on blood 

relatives (FDR, SDR, TDR)

(12.5% - 50% probability for inheriting 

the pathogenic variant)

Ø Cost of full sequence genetic 

testing ~ 3,500 CHF 

Ø Cost of targeted genetic testing 

~ 450 CHF 

Ø No insurance coverage for 

SDR and TDR (50% missed relatives)



Access to Cascade Genetic Screening in Switzerland

Ø Two studies currently examine the cost-effectiveness of 
cascade genetic testing for HBOC  and LS in Switzerland

Ø
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