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DTC Advertising

Single Gene Tests

Personal Genome Testing*



Challenge with DTC PGT: Multiple Test Purposes
What kind of test/product/service is this?

• Ancestry

• Recreational traits (earwax, bitter taste)

• Disease risk, Drug response

– Associations with varying levels of risk

• Solution: Stratified regulatory approach (SACGHS)

• Need for risk stratification criteria!



Primary Goal of Regulation



Regulatory Concerns

• Analytic validity

• Clinical validity

• Clinical utility

• Access to accurate and truthful information

• Physician involvement



Analytic Validity

άtŜǊǎƻƴŀƭ ƎŜƴƻƳƛŎǎ ŎƻƳǇŀƴȅ 
23andMe revealed that a 
lab mix-up resulted in as 
many as 96 customers 
ǊŜŎŜƛǾƛƴƎ ǘƘŜ ǿǊƻƴƎ ŘŀǘŀΦέ

Accuracy and reliably 
of test result



Clinical Validity

ά¢ƘŜǊŜis insufficient scientific evidence to conclude that
genomic profiles are useful in measuring genetic risk for
common diseases or in developing personalized diet and
lifestyle recommendations for disease prevention.έ

Ability to detect or predict the associated disorder



Clinical Utility

• Genuine gap in evidence regarding the risks 
and benefits of DTC genetic testing!

• Concerns:

– Psychosocial harm: anxiety, distress, 
stigmatization, discrimination

– False sense of security from negative results

– Iatrogenic harm from unnecessary follow-up

Likelihood that test will produce more benefit than harm



Access to Accurate and Truthful Information

• Despite disclaimers, results contained health-related predictions

• Results based more on lifestyle questionnaire than DNA analysis

• Recommended expensive dietary supplements ($1200/year) that 
could be bought in grocery store for $35

Necessary for informed decision making



Physician Involvement

• ACMG, AMA, FTC call for qualified health care 
provider to supervise genetic testing

• Some companies employ physicians/genetic 
counselors

May help avoid misinterpretation of test results



Integration with Clinical Care

• Advice to consumers:

άLŦ ȅƻǳ ƘŀǾŜ ŎƻƴŎŜǊƴǎ ƻǊ ǉǳŜǎǘƛƻƴǎ ŀōƻǳǘ ǿƘŀǘ ȅƻǳ ƭŜŀǊƴ 
through 23andMe, you should contact your physician or 
ƻǘƘŜǊ ŀǇǇǊƻǇǊƛŀǘŜ ǇǊƻŦŜǎǎƛƻƴŀƭΦέ

23andMe Consent Form

• Advice to physicians:

tǊƻǾƛŘŜ άŀ ƎŜƴŜǊŀƭ ǎǘŀǘŜƳŜƴǘ ŀōƻǳǘ ǘƘŜ ǇƻƻǊ ǎŜƴǎƛǘƛǾƛǘȅ 
ŀƴŘ ǇƻǎƛǘƛǾŜ ǇǊŜŘƛŎǘƛǾŜ ǾŀƭǳŜέ ƻŦ ǊŜǎǳƭǘǎΦ

Concern: validity; utility

Hunter et al. NEJM 358:105-107 (2008).



Patient Expectations
Online survey: Facebook.com users

• Demographics (n=1087)

– Age: 35 (12)

– Race: 83% Caucasian

– Gender: 73% Female

– Education: 60% College Grad

aŎDǳƛǊŜ Ŝǘ ŀƭΦ {ƻŎƛŀƭ bŜǘǿƻǊƪŜǊǎΩ !ǘǘƛǘǳŘŜǎ ¢ƻǿŀǊŘ 5ƛǊŜŎǘ-to-Consumer Personal 
Genome Testing. American Journal of Bioethics, 9(6-7): 3-10, 2009.





Reasons for Use



Reasons for Non-Use
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Reasons for non-use

Don't think information 
will be useful

Cost

Concerns about privacy

Potential return of 
unwanted information



Considered Medical Diagnosis



Professional Obligations
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Professional Obligations

Discussed results with physician 
(of those who have used PGT)

Would ask DTC company to help 
interpret results (of those who 
would use PGT)

Would ask physician for help 
interpreting results (of those who 
would use PGT)

Physicians have professional 
obligation to help individual 
understand results



Recent Controversy



US Policy Response





• CLIA regulations address quality of lab testing 
services
– Ensures labs are properly staffed and follow 

proper testing procedures

• CLIA does not provide external data-driven 
review to substantiate claims (FDA does this)



FDA Oversight of Genetic Tests

GeneTests, www.genetests.org; SACGHS  “US System of Oversight of Genetic 
Testing: A Response to the Charge of the Secretary of HHS” (2008).

~ 1500 Genetic
Tests Available

A Few Dozen FDA
Cleared/Approved

Slide provided by Barbara Evans

http://www.genetests.org/




Slide adopted from Barbara Evans

Upstream 
Basic SciencePreclinical 

Research   Clinical Trials

FDA Regulation

Postmarket Research/Surveillance

Premarket Review: requires 
Řŀǘŀ ǘƻ ǎǳōǎǘŀƴǘƛŀǘŜ ǘŜǎǘΩǎ 
safety and effectiveness; 
precise data requirements 
depend on risk classification

Post-market Period: limited 
postmarket surveillance; 
focus on adverse event 
reporting

FDA approval of 
product, labeling, 
warnings



Premarket Review: Limitations

• Delaying consumer access would inhibit 
product development and regulate DTC 
companies out of existence

Time (lifetime)

Start 
(Predictive 
Genetic Test)

Event 
(Disease)

Outcome (Death, 
Recurrence)

Goal: Predict and Prevent



Potential Solution

• Premarket review: focus on test validity and 
accuracy of claims made

• Enhanced postmarket data collection and 
ǊŜƎǳƭŀǘƛƻƴΥ ŦƻŎǳǎ ƻƴ ǳǘƛƭƛǘȅ όάǿŀƛǘ όŎƻƭƭŜŎǘ Řŀǘŀύ 
ŀƴŘ ǎŜŜέύ



Medical Practice Laws

• US state law regulates against the unlicensed 
practice of medicine (includes diagnosing 
disease or disorder, developing treatment 
plan, or providing treatment)

• Germany requires all tests to be provided by 
licensed health care provider



Physician Involvement

• Company-employed physician (knows the test 
best but no history or physical)

• Referral to geneticist (not enough of them)

• wŜƭȅ ƻƴ ŎƻƴǎǳƳŜǊΩǎ ƻǿƴ t/t όŀƭǊŜŀŘȅ ƘŜƭǇ 
patients understand and manage health risks 
but lack of knowledge about genetic testing 
and not enough time)

Need for educational reform (informatics/statistics); decision 
support tools (to prevent inappropriate follow-up); reimbursement 
ǊŜŦƻǊƳ ƛƴ ¦{ όǿƻƴΩǘ ƘŀǇǇŜƴ ǳƴǘƛƭ ǿŜ ƘŀǾŜ ŜǾƛŘŜƴŎŜ ƻŦ ǳǘƛƭƛǘȅύ



Industry Standards

• Informed consent

– Risks (including privacy risks) and benefits

– Research use of samples/data

• Privacy Protections

– Beyond GINA

– Bankruptcy/Sale of company

• Issue for storage and use of all genetic information 
(e.g., newborn screening program)

• Testing children



• The internet has no 
national borders and 
regional regulation can 
only do so much

Regulation and the Internet

• Need for international collaborative efforts!

• Must take into account international laws, 
local norms, and implications for 
stakeholders from diverse health systems.



Key Collaborators:

Barbara Evans, Tim Caulfield, Wylie Burke

Funders: 

NHGRI-ELSI, Greenwall Foundation
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