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Ethics and Privacy Issues in 
Genetic Research: Overview 

• Introduction to genetics, and issues 
relevant to ethics and privacy 

• Case vignettes: 
– DNA sample storage and reuse 
– Genetic research in children 
– Privacy in genetic research 
– Personal genomics 

 
 
 



The Human Genome 
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>22,000 Genes 
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Genetics and Familial Inheritance 
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Genetic Research: The Unique 
Aspects of Genetic Information 

• Genetic research results may reveal additional 
unexpected information: 
– information about others beyond research 

participant (family members, population) 
– Information beyond the initial research question 

(non-paternity, incidental findings) 
• Ethical issues are amplified by the volume and type 

of genetic information that can now be generated 
• Consent for participation in genetic research may 

be complex, depending on the details of the genetic 
information to be collected and how it will be used 
 
 



What is Genetic Testing? 

Clinical testing used for patient care must be performed 
in accredited, licensed medical labs 

Genetic  
Analysis 

Use of genomic information to direct patient care 
(treatment, management, prognosis) 

 



What is Genetic Testing? 
• Clinical licensed 

medical laboratories 
are inspected, and 
have extensive 
quality management 
 

• Labs report results 
only to health care 
provider who ordered 
the test 
– Patients can access 

information (as per all 
health care results) 

 

• Genetic tests for 
medical care ordered 
by physicians/HCP 
 

• Patients have 
extensive pre-test and 
post-test genetic 
counselling for 
complex tests 
– Genetic counsellor 
– Physician (specialist) 



What is Human Genetic Research? 

Research genetic results: 
– Results can not be used for 

medical care -> not performed 
in a licensed medical lab 

– May or may not be returned to 
research participants 

– May be ‘confirmed’ in a clinical 
medical lab if necessary (and if 
the relevant test is available) 

Study of genetic factors responsible for human traits 



Guidance Documents and 
Resources 

• TCPS 2 (2014); Chapter 13: Human Genetic Research 
• Canadian College of Medical Geneticists; Position statements, 

www.ccmg-ccgm.org 
• Canadian Association of Genetic Counsellors; www.cagc-accg.ca  
• National Human Genome Research Institute; www.genome.gov 
• American College of Medical Genetics and Genomics; Policy 

statements, www.acmg.net 
• Consult/involve local experts (genetic counsellors, medical 

geneticists, clinical genetic lab directors)  



Sample Storage and Reuse 

• Isolated DNA is amenable to long term 
storage 

• May be used for purposes beyond 
those for which it was originally 
provided  

• New genomic methods have 
capabilities that were not envisioned 
at the time of consent and sample 
storage 



Case 1: Sample Storage and Reuse 

A unaffected person agreed to 
join a research study 
investigating cystic fibrosis, a 
pediatric inherited genetic 
disorder that affected their 
family members. 
 

The cystic fibrosis research was 
completed and published, and 
the DNA samples stored. 



Case 1: Sample Storage and Reuse 
Ten years later, a student in the research lab 
uses the person’s DNA as a ‘normal’ control 
in a genetic study of an unrelated disease 

causing sudden cardiac death. 
 

A genetic mutation is found that indicates the 
person is at risk of sudden cardiac death. 



Sample Storage and Reuse: Issues 

• Consent for genetic research: 
– Open versus closed consent 
– Re-contact for new consent 

• Use of stored DNA samples in 
future research 
– How will the samples be used? 
– Who has ownership of the sample 

when the contributing person is 
deceased? 

• Duty to re-contact research 
participants? 
 

 
 



Genetic Research in Children 
• Children vulnerable since 

not able to consent, 
parents consent on their 
behalf 

• Children should be given 
age-appropriate 
information 

• Obtain assent (agreement 
to participate) from older 
children  

 

 



Case 2: Genetic Research in Children 
The parents of a child 
with an inherited 
neuromuscular 
genetic disease decide 
to join a genetic 
research study to find 
new genes causing the 
disease. 
  
The study involves research genomic testing of the 
child and both parents.  
  



Case 2: Genetic Research in Children 

During genomic testing, the researcher 
discovers the child carries a mutation causing 

an adult-onset inherited cancer syndrome.  
 



Genetic Research in Children: Issues 

• Identification and disclosure                                       
of adult-onset conditions 
– Respect a child’s right to                                    

autonomy (and an open future) 
• Respect a parent’s right not to learn about 

genetic information that has clinical significance 
• Consideration of storage of DNA or genetic data 

for future use, and re-contact if necessary 
–  Child may reach age of majority during storage 

period, and able to consent (or not) at that time 



Genetic Research in Children 

During genomic testing, the researcher 
discovers the child carries a mutation causing 

an adult-onset inherited cancer syndrome.  
The mother is also a carrier of the same 

mutation . 



Genetics and Incidental Findings 
• Genetic methods have moved from 

‘discrete’ tests (single gene) to ‘broad’ 
tests (exome, whole genome) 

• Increased possibility of an ‘incidental 
genetic finding’:  
– Unexpected finding unrelated to 

primary intent of test 
– For example, detecting a mutation 

causing an adult-onset cancer risk when 
testing for pediatric disease 



Cancer, Cardiac 
No exceptions 
Revised 2014 



Genetics and Incidental Findings 
• Incidental results found in research that 

are of medical relevance -> confirm in a 
clinical lab on a new sample 
– Clinical genetic test report that can be used 

for medical care 
• Need for appropriate information in the 

consent as to what may be detected 
during the research (e.g. incidental 
findings, paternity issues), and how it will 
be managed 
– Patient choices as to what and how to 

return results 



Privacy in Genetic Research 
• Privacy is a fundamental value in 

research 
• Balance between research needs to 

share data to maximize utility for 
scientific progress versus protecting 
privacy of participants 

• Reduced ability to ensure privacy of 
certain individuals or populations 
(based on ethnicity or geographic 
location) due to uniqueness of genomic 
information 
 
 



Case 3: Privacy in Genetic Research 

A research study collected 
DNA from a family for 
genetic analysis, and 
detailed clinical health 
information.   

The genetic results and health information were 
published ‘anonymously’ by removing identifying 

information (names, personal details etc).  



Case 3: Privacy in Genetic Research 

A year later, another research group 
demonstrated that they could identify the 

research participants using only information 
freely available on the internet. 



Routes for Breaching and 
Protecting Genetic Privacy 

Yaniv Erlich  



Privacy in Genetic Research: Issues 
• Ability to ‘anonymise’ genomic 

information? 
• Potential linkage to other information 

which is freely given by research 
participants (e.g on social media) 

• Publication and data sharing best practices 
– Specific consent for publication of 

pedigrees or clinical information 
– De-identification of data in large genome 

sharing initiatives  

 



Privacy and Non-discrimination 
Considerations 

• Several countries have specific legislation 
that prevents discrimination based on 
genetic information 
– GINA (US): Genetic Information 

Nondiscrimination Act 
– To prevent discrimination based on genetic 

information for health insurance and 
employment  

• Canada Bill S-201: An act to prohibit and 
prevent genetic discrimination 



Personal Genomics 
• Also called ‘direct-to-consumer’ genetic 

testing 
– For increased risk of disease or for non-disease 

use e.g. geneology 
– Physician not required to order test, consumer 

pays ($100’s->$1000’s) 
– Test kit mailed for cheek swab (cell collection) 
– Results returned to consumer (online, mail) 

• Pro: Encourage active participation in 
health care 

• Con: May not be a useful test, consumer 
may mis-understand or mis-use the result 

 
 



Case 4: Personal Genomics 
You are healthy, but 
interested in finding out more 
about your potential genetic 
health risks. 
You submit a cheek swab 
sample to a private  company 
for genomic test that predicts 
your personal risk of 100 
possible disorders. 

Your results come back negative for major health risks. 

  



Case 4: Personal Genomics 

Six months later you are contacted by a stranger, 
who tells you that you were both tested by the 
same company and that you are third cousins 

based on your genetic information. 
 

 



Personal Genomics: Issues 
• What is your sample being used for? 

– Health risk determination 
– Relationships -> genealogy information 
– Nutritional assessment for diet counselling 
– And more… 

• How is your personal data being used and 
stored? 
– Both DNA sample and personal information 
– Public versus private profiles on company databases 

 



Personal Genomics or 
Recreational Genomics? 

• How well can these 
tests predict particular 
health conditions? 
 

• Can the test provide 
information that leads 
to better health, such 
as a new 
intervention?  

 



Genetic Research: Points to Consider 
• How will the research genetic information 

be used? What is the plan to manage all 
information found in the research, both 
during and after? 
 

• Will results be shared with research 
participants? How will participants make 
informed choices about options? Will 
return of results include genetic 
counselling about impact and options? 
 

• How will vulnerable participants be 
protected? 
 

 
 



Genetic Research: Points to Consider 
• How will unexpected findings (e.g., 

paternity) be handled? How will the 
consent process ensure participants 
understand the risks of participation? 
 

• Will DNA or genetic data be stored or 
shared?  If so, how will the associated 
ethical be managed? 
 

• Need for review of genetic research 
projects by individuals with expertise in 
genetics (esp. genetic counsellors) 
 



Guidance Documents and 
Resources 

• TCPS 2 (2014); Chapter 13: Human Genetic Research 
• Canadian College of Medical Geneticists; Position statements, 

www.ccmg-ccgm.org 
• Canadian Association of Genetic Counsellors; www.cagc-accg.ca  
• National Human Genome Research Institute; www.genome.gov 
• American College of Medical Genetics and Genomics; Policy 

statements, www.acmg.net 
• Consult/involve local experts (genetic counsellors, medical 

geneticists, clinical genetic lab directors)  
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