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1. Define Direct-To-Consumer (DOT) genetic testing.

2. Compare and contrast the different types of DTC genetic testing 
options and potential uses.

3. Describe the potential limitations, benefits, and pitfalls of DTC for 
patients and their families.
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2003

Human genome 
project completed

2005

First DTC companies 
founded

2006

US Government 
Accountability Office 
(GOA) investigates 
DTC companies

2010-FDA initiates 
regulatory 
proceedings

2013

FDA sends cease and 
desist letter

DTC labs no longer 
allowed to provide 
“medical 
information”

2015 – Present Day

FDA approves DTC carrier screens

2017-FDA approves DTC genetic 
health risk tests 
(“approved medical device”)

2018-DTC testing begins
(23andMe BRCA1/2 AJ founder 
mutation panel)

DTC = Diagnostic Clinical Genetic Testing
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Direct to 
Consumer (DTC) 

Testing
• Initiated by consumer
• No MD/clinician 

involved
• Often ordered online
• Genotyping for 

particular 
variants/SNPs

• Patient self-pay
• Examples: ancestry, 

genetic traits, and 
some disease risk

Patient 
Initiated/Consumer 

Directed Testing

• Patient initiated, 
but…

• Doctor “approved”
• Typically full genetic 

analysis/sequencing
• May be covered by 

health insurance or 
self-pay options

• Examples: Cancer 
panels, carrier 
screening, 
pharmacogenomics

Patient 
Initiated/Clinician 

Directed

• Patient initiated
• Lab 

provider/contractor 
orders test

• Typically full genetic 
analysis/sequencing

• May be covered by 
health insurance or 
self-pay options

• Examples: Cancer 
panels, carrier 
screening, 
pharmacogenomics

Provider 
Initiated Testing

• Provider 
recommends test, 
chooses lab, and 
coordinates testing

• Diagnostic tests
• Often covered by 

health insurance 
when certain criteria 
are met

• Examples: Hereditary 
cancer risk panels, 
cardiogenetic panels

Access to information

Promotes awareness of genetic disease

Personalized information about health, risks and traits

May help to be proactive about health

Can connect with ancestry or distant/lost relatives

Protection of health information for families/concern for genetic discrimination

Does not require approval from HCP or insurance company

Convenience-can do testing from home

Information seekers/early adopters

Fun information to know Horton, et al, Direct-to-consumer 
genetic testing, BMJ

“I didn’t have much of a family history of 
breast cancer, but learned through DTC DNA 
testing that I carry a BRCA1 pathogenic 
variant. I am now more diligent about my 
screenings and get a mammogram and 
breast MRI every year.”
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Results are valid

Negative test results rule out risks

Results will be impactful for their healthcare

DNA data is “protected” from medical record systems and insurers

DTC cheaper than doctor visits and traditional lab tests

Marzulla et al. Genetic counseling following direct-to-
consumer testing: Consumer perspectives. J Genet Couns

SNP
“Single Nucleotide Polymorphism”

Single base pair change to the DNA 

Used as “markers” for genetic disease or trait
– May not be causative

COMMON! 

Occurs in >1% of population

MUTATION
DNA change that causes disease or 
increases risk.

– Includes single base pair change, large 
deletion/duplications, etc.

RARE! 

Occurs in <1% of the population
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DNA SEQUENCING
Full gene analysis for different types of mutations
 More thorough
 Single gene
 Whole genome/exome

GENOTYPING
Focuses on specific variants/SNPs
 Limited information
 May miss known genetic variant

deletions/duplications
rare variants
trinucleotide repeats

Ancestry Testing

Entertainment vs Health

Traits

Wellness

Carrier Status

Genetic Health Risk

Hereditary Cancer Susceptibility

Circulating Tumor Cells
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Compares SNPs with database to estimate ethnic background
Report may include:

Ancient/Neanderthal DNA
mtDNA
Y chromosome DNA

Human migration patterns can complicate assessment

Different companies use different databases
Not always consistent!
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Eye color

Asparagus urine

Wine preference

Fast twitch muscles

Can choose option to select DNA Products

Option to download your raw data for free
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Ancestry testing can reveal:
Non paternity

Adoption
Sperm/egg donor

Long lost relatives

Unexpected ancestry

Rape

Incest

Other family secrets/drama

CAUTION:
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Example Report

Useful?
Still fun?

Accurate?
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Example Report

Most disease risks are multifactorial

Health professional is not required to be involved in these tests
– Can lead to misinterpretations and confusion
– Follow-up screening/testing not done

Potential for unexpected positive results
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Example: DTC Breast Cancer Test
Genotyping for 3 mutations within the BRCA1 and BRCA2 genes

– Tests only for 3 variants common in the Eastern European (Ashkenazi) Jewish population
– 1 in 40 individuals with AJ Ancestry

Great test if you are Ashkenazi Jewish

Concerns:
>1800 known pathogenic variants within BRCA1 and BRCA2 genes NOT INCLUDED

Other breast cancer genes that impact breast cancer risk (TP53, ATM, PALB2, CHEK2)

False reassurance with “negative” results

Woman gets 23and Me BRCA test while waiting for 
full breast cancer genetic risk. Celebrated when got 
“no variants” from DTC test; then got “pathogenic 
mutation” news on clinical test. Hadn’t realized first 
test looked at 3 of 1800 variants.

Worst Case Scenarios Happening

My family member had DTC breast cancer testing 
and thought she did not have the family variant 
because she tested negative. She was diagnosed 
with metastatic breast cancer and died a year later.
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Raw Data File generated via genotyping
DTC companies may analyze >600,000 genetic 
variants, even if only reporting on a small 
number of these

Some labs allow raw data of these SNPs to be 
downloaded for free 

Can upload to 3rd Party Interpretation Service for 
a fee

• Promethease
• SNPedia
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40% False Positive 

19% Confirmed, but classified incorrectly
DTC: Pathogenic variant Diagnostic Lab: Benign or VUS

29

30



2/24/2023

16

FDA recommends confirmatory testing through clinical 
lab if positive on DTC testing

2023 NCCN Guidelines: 
Confirmatory germline testing through an appropriately certified laboratory (CAP, CLIA) is clinically 
indicated when a P/LP variant is identifies though:

Commercial entities providing ancestry and health information
Commercial laboratory utilizing consumer-initiated or direct-to-consumer DTC marketing

Who owns the DNA and generated data?

Data may be sold or shared with 3rd parties

 Pharmaceutical companies
Development of drugs

 FBI and law enforcement
2018 Golden State Killer

 Others?
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{ }

Most disease risk is not related to a single gene mutation
Many diseases appear to be driven by several common genetic variants with small additive effects

One genetic variant by itself may not have much effect
Combined with 100 or more variants with small risks can combine to have a big effect
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Examines blood to detect DNA fragments or methylation patterns from cancer cells

Used clinically to detect metastatic cancer for therapy and prognosis

Can also be found in early-stage cancer
Clinical trials-ctDNA assays for early cancer screening test

GRAIL’s commercial Galleri Multi-cancer early detection test
- uses cfDNA methylation patterns to detect 50 types of cancer
- ordered by HCP

Future Direction:  Labs looking to use ctDNA technology and develop DTC tests
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 Incomplete analysis of gene or genes
False negatives

 3rd party analysis of raw data shown to be inaccurate
40% false positive rate

 DTC positive test result need confirmatory testing

 Variable clinical utility and actionability

 Healthcare provider/team not required to be involved
Misinterpretation of results
Screening and management lapses
Lack of local support services

 Potential for unexpected results/consequences
Discovery of non-paternity, adoption and other family secrets
Unexpected ancestry
Long lost relatives

 Privacy/DNA protection issues
Who owns your DNA
Who has access to your DNA

{ }
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Results are valid

Negative test results rule out risks

Results will be impactful for their healthcare

DNA data is “protected” from medical record systems and insurers

DTC cheaper than doctor visits and traditional lab tests

Marzulla et al. Genetic counseling following direct-to-
consumer testing: Consumer perspectives. J Genet Couns

Summary
• Genotyping ≠ Gene sequencing

• DTC ≠ Diagnostic Genetic Testing
• DTC positive results should have confirmatory testing through a clinical 

laboratory
• DTC testing is not comprehensive, so a negative DTC result is not an 

absolute negative
• If there is a family history of a genetic condition, a referral to Genetics is 

highly recommended to ensure:
• the most informative testing is ordered 
• accurate risk assessment/medical management recommendations
• Hereditary Cancer Clinic (402-559-3602 for appointments)
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