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Regulatory Considerations for Offering a Safe Path for Direct to Consumer Genetic Testing in Australia 

23andMe, as the only company in the world to have received premarket clearance for Direct-to-
Consumer (DTC) / Over-the-Counter (OTC) genetic testing from any regulatory agency, appreciates the 
opportunity to provide comments to the Therapeutic Goods Administration (TGA) on the current self-
testing IVD prohibitions and a regulatory framework to offer safe and effective self-testing products. As 
the first and only company to have obtained US Food and Drug Administration (FDA) authorization to 
market DTC / OTC genetic testing1, the Company strongly believes that with appropriate regulatory 
oversight and quality assurance safeguards in place, self-testing, or Direct-to-Consumer, Genetic Tests 
(DTC GT) can be safely permitted in Australia.  

The Company is aware of and follows the current Australian prohibition of certain self-testing IVDs, 
including genetic tests to determine the presence of, or susceptibility to, diseases in humans and does 
not offer its Genetic Health Risk tests in Australia.  

23andMe is pleased to provide the following response to TGA’s questions on DTC GT’s, specifically: 
● the risks and benefits of 23andMe’s DTC genetic health testing product
● examples of the parallel regulatory frameworks from the UK and the USA that have

demonstrated that such tests can be offered safely when overseen by regulatory agencies
● the urgent need for TGA to provide a regulatory framework in order to enable legally marketed

products directly to Australian consumers to effectively reduce the risks presented by the
current state of Australian consumers purchasing unvalidated overseas products of specious
safety and quality

BACKGROUND ON 23ANDME 
The 23andMe Personal Genome Service (PGS) is a currently-marketed, non-invasive genetic information 
service that combines qualitative genotyping data covering genetic ancestry, traits, and certain heritable 
health conditions from a single multiplex assay.  The PGS provides descriptive information which reports 
on scientifically validated gene disease risk associations which have been derived from peer reviewed, 
published genetic research studies and can identify unknown genetic risks factors, but does not 
diagnose whether an individual has a disease or condition. It is a direct-to-consumer (over-the-counter) 
DNA testing service intended to provide information and tools for consumers to learn about and explore 
their DNA. 

Some benefits of DTC genetic testing include: enabling individuals who would not be eligible for clinical 
screening to learn about their risk for passing variants onto offspring or their own risk of certain 
conditions, and engaging people to be proactive about their health and modify certain behaviors such as 
smoking and diet to better prevent or mitigate certain diseases and conditions. Currently, 23andMe sells 
it’s DTC Health product with the full knowledge of and in compliance with local regulations, in the 
United States, Canada, the United Kingdom and certain European Union countries.   

1 https://www.fda.gov/medical-devices/vitro-diagnostics/direct-consumer-tests 
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With a database of over 10 million genotyped consumers, 23andMe has developed a novel method for 
DTC GT that has proven to be safe and effective for consumer use. The 23andMe Personal Genome 
Service (PGS) has undergone a vigorous validation that included an extensive regulatory review to 
ensure our service is safe and effective for consumer use, without the immediate need of a healthcare 
professional such as a physician or genetic counselor. Significant care has been taken by the Company to 
ensure analytical, clinical and scientific validity, and user comprehension. As a result, 23andMe is 
uniquely positioned to comment on this initiative and best practices for review and oversight by the TGA 
to ensure Australian consumer desires for DTC GT are met, enabling an appropriate consumer pathway 
for individuals to learn about their personal genetic information and actively participate with their 
physicians in making healthcare decisions. 

RELEVANT REGULATORY BACKGROUND IN UNITED KINGDOM AND EUROPEAN UNION 
In 2014, the Company began working with the authorities in the UK to legally market the PGS in the UK 
and Ireland. Prior to launching its Health Reports in the UK, the Company met and reviewed its product 
with representatives of several UK governmental bodies including the Medicines and Healthcare 
products Regulatory Agency (MHRA). MHRA confirmed that premarket review was not required by the 
UK or IVD regulations in place, but that it appreciated the opportunity to discuss the product with the 
Company. The Company incorporated certain labeling and promotional changes recommended by 
MHRA into the UK Health product prior to launch. The Company also agreed to voluntarily collaborate 
with the MHRA to perform a one-year post market surveillance study. The post market surveillance 
program was conducted from December of 2014 to the end of November of 2015 during which time 
more than 25,000 UK customers purchased the 23andMe PGS with Health reports. Data presented to 
the MHRA demonstrated the PGS performed as expected; there were no vigilance reports, no field 
safety corrective actions, and no reported cases of harm due to test results during this one-year 
reporting period, nor was there evidence the test created any undue burden on the National Health 
Service (NHS) through inappropriate utilization of healthcare services by 23andMe customers. The 
Company continues to work with MHRA and apprise it of updates to its product and performance in the 
UK.    

In addition to its engagement with regulatory agencies in the UK, the Company also engaged an 
Authorized Representative in the EU to advise best practices for preparation of all the Technical 
Documentation required to create Technical Files that conform to the requirements of the Directive 
98/79/EC of the European Parliament and of the Council of 27 October 1998 on in vitro diagnostic 
medical devices.  

Further, in order to maintain our continued market presence in the UK and EU, the Company is actively 
working with a Notified Body to ensure all In Vitro Diagnostic Regulation (IVDR 2017/746) (IVDR) 
requirements will be met prior to the May 2022 implementation deadline. 
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RELEVANT REGULATORY BACKGROUND IN UNITED STATES 
23andMe has worked extensively with the US FDA which has resulted in the authorization of four De 
Novo submissions and one 510(k) clearance for our genetic health models and reports. Through the 
23andMe premarket submissions and related authorization regulations, the US FDA has established a 
regulatory standard for safe and effective DTC GT. FDA’s own website contains information for 
consumers on genetic tests which makes clear that 23andMe is the only legally marketed DTC genetic 
health test and highlights key considerations for consumers. See Attachment 1 - Lists of Direct-To-
Consumer Tests with FDA Marketing Authorization and Attachment 2(a through d) - FDA Decision 
Summaries.  
 
Through their 23andMe health reports, numerous individuals who would not have met clinical testing 
criteria have been found to have genetic mutations associated with conditions such as 
hemochromatosis and thrombophilia, both of which can be much more effectively managed, from both 
a cost and an outcome standpoint, if identified prior to a health crisis. In addition, 23andMe reports on 
selected BRCA1/BRCA2 variants associated with as much as an 85% risk of certain cancers in some 
individuals. As many as half of the BRCA+ individuals found through their 23andMe results report no 
personal or family history of cancer or ethnicity which would have identified them as in need of clinical 
testing.  
 
However, 23andMe recognizes the importance of mitigating potential risks of DTC GT. The Benefit-Risk 
considerations of the 23andMe DTC GT are summarized in Table 1 below:  
 
 Table 1 - Benefit-Risk Considerations 

Benefit-Risk Considerations 

Summary of Benefits When used as intended/indicated, the benefits to the consumer in the general 
healthy population include: 

1. Establishment of PGS Test performance for the detection of variants in a 
manner that demonstrates consistent, accurate test results and 
information about those results. 

2. Ability to use an analytically well-validated testing system for detection 
of variants 

3. Ability to use a DTC GT with labeling that has been clinically well-
validated, and designed and validated for consumer comprehension in 
the general population 

4. Greater genetic literacy and understanding of risk, both by the general 
public and medical professionals, through labeling for each indication 
that has been well-validated for clinical content and user comprehension 

5. Universal access to a well-validated testing system reporting genetic 
variants, consistent with increasing acceptance of direct access to 
reliable genetic information for consumers 
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6. Increased consumer involvement in his/her own health care, which 
supports national public health objectives 

7. Informed reproductive health care decision making 
8. Opportunity to improve quality of life by enabling early identification of 

individuals at increased risk for various heritable conditions, thereby 
allowing targeted surveillance and conversations with healthcare 
professionals. 

Summary of Risks The risks associated with the PGS Test and the PGS Health Reports, when used as 
intended/indicated, are those related to: 

1. The risk of a false positive result 
2. False negative result and the potential for delayed identification of a 

variant 
3. Transient anxiety caused by a false positive or unclear result 
4. Failure to correctly understand the genetic health risk test report results, 

including inappropriate consumer action based on consumer 
misunderstanding of results 

5. Failure to correctly use the PGS saliva collection device 
 

 
 
As set forth more fully in Table 2 below, 23andMe has demonstrated that the risks identified can be 
mitigated. The risk mitigations include: robust analytical validity, established clinical validity, and user 
comprehension of key report concepts. These risk mitigations have been shown to be effective and 
could be adopted by TGA so that Australian consumers can have the opportunity to benefit from a safe 
and well-validated product and will not be tempted to purchase unsafe products currently flooding the 
market.  
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Table 2 - Identified Risks and Required Mitigations 

RISK MITIGATIONS for DTC GT IDENTIFIED RISKS 

Incorrect 
understanding of 
the device and 
test system 

Incorrect test 
results (false 
positives or false 
negatives) 

Incorrect 
interpretation of 
test results 

Incorrect 
action based 
on test results 

Provider must provide purchaser information about how to obtain access 
to a board-certified clinical molecular geneticists or equivalent for pre- or 
post-test counseling. 

✓ ✓ 

Pre-purchase labeling with unrestricted, public access that must contain a 
clear description of the test comprising: 

● Technology
● What the test reports 
● Relevant clinical claims
● Clear description of what information the test will provide
● Limitations, warnings, and precautionary information
● Summary of clinical and analytical performance
● Summary of user comprehension performance
● FAQ’s

✓ ✓ ✓ ✓ 

Post-test labeling must include detailed information comprising: 
● Intended use that specifies the indications for use and genetic

variants detected by the test 
● Technical and scientific information for each gene or variant
● Warnings, precautions, and limitations of the test(s)
● Information to help the user and healthcare professionals

interpret test results
● Summary of clinical and analytical performance information and

criteria 
● Summary of user comprehension testing
● Information such as peer reviewed published literature and/or

professional guidelines related to the variants
● Statement about current professional guidelines for specific

gene(s) and variant(s), if applicable and available

✓ ✓ ✓ ✓ 
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Analytical validation should include data appropriate to demonstrate the 
reliability of the device, such as: 

● Accuracy 
● Reproducibility and Repeatability 
● Analytical Specificity 
● Analytical Sensitivity 
● Stability 
● Matrix comparison 

Detailed study protocols with predetermined acceptance criteria should 
be created in advance of all studies. 

 ✓   

Test reports appropriate for consumers must include an appropriate 
description of how the test results should be used by healthcare providers 
who may receive the test results from their patients. 

 ✓ ✓ ✓ 

User comprehension testing of the report information must be tested.  
Acceptance criteria should meet the primary endpoint criteria of a 
minimum of >90% overall comprehension.  Participants should include a 
statistically sufficient sample size and demographically diverse population 
representative of the intended use population that are naïve to use of the 
device. 

 ✓ ✓ ✓ 

The intended use of the device must not include an indication for use in 
supporting or sustaining human life, being of substantial importance in 
preventing impairment of human health, or present a potential, 
unreasonable risk of illness or injury. 

✓  ✓ ✓ 

The genetic test must use a sample collection device with an indication for 
in vitro diagnostic use in DNA testing that has been validated for use with 
the test, and if appropriate, authorized for use by the TGA. 

 ✓ ✓  

The distribution of the device should be limited to: 
● The manufacturer 
● Manufacturer’s subsidiaries 
● Manufacturer’s contracted regulated laboratories  

 ✓   
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Further, 23andMe has developed specialized risk mitigations for certain sensitive health report results, 
including cancer risk and the risk of Parkinson’s Disease and Late-Onset Alzheimer's Disease. All of the 
above risk mitigations were applied to these health reports, and the reports also caution users about the 
potential for emotional distress related to learning about such sensitive results. This section of the PGS 
specifically requires users to opt-in and review an educational report tutorial prior to viewing their 
results. The opt-in page provides specific warnings relevant to each test result, information indicating 
whether professional guidelines advise against genetic testing for the condition, and information 
encouraging the user to seek advice from their healthcare provider if they are at all uncertain about 
receiving their results. The opt-in section requires the consumer to choose to accept or decline to 
receive these sensitive test results prior to viewing their results.  

CURRENT STATE OF AUSTRALIAN DTC GT MARKET  
Despite the self-testing prohibition of the Therapeutic Goods (Excluded Purposes) Specification 2010, as 
TGA has noted, though there are no DTC GT legally marketed in Australia, due to the ease of online 
ordering, several overseas providers sell DTC GT to Australian consumers:   

 “However, DTC GT that are advertised and supplied from overseas are currently outside the reach of 
Australia’s legislation. Some of these tests may have limited clinical evidence to support their use. . .  The 
number of services supplied via the internet cannot be determined but it would appear that consumers 
are increasingly accessing these services from overseas in response to their promotion” 2   

In 23andMe’s cursory review, we discovered that at least 20 companies currently sell DTC GT to 
Australian consumers, none of which have undergone any formal review or approval process by any 
regulatory body. These tests include reports for genetic cancer and other serious risk diseases, aptitude 
and personality prediction tests for pediatric uses, and purported response to medications and illegal 
drugs.  

Nearly all of the US-based test manufacturers selling in Australia are selling prescription tests, intended 
for use by physicians and for which in the US, these same providers bundle a physician’s prescription 
with the purchase price of their product. None of these tests have been reviewed by the FDA, or any 
other regulatory authority. Their test results are of unknown validity and they do not conform to FDA or 
IVD quality systems requirements. It is clear that these tests are prohibited by the Excluded Purposes 
Specification as the test is sold directly to a lay person who self collects the sample, and to whom results 
are returned directly to the consumer without the direct supervision of a health professional.  

All companies that report test results should demonstrate their tests meet scientific and analytical 
performance criteria and that users can comprehend the genetic concepts reported. That 

2 Australian Government Department of Health. “Consultation: Review of the Regulation of Certain Self-Testing 
IVDs in Australia.” Therapeutic Goods Administration (TGA), Australian Government Department of Health, 27 Sep. 
2019, https://www.tga.gov.au/sites/default/files/consultation-review-regulation-certain-self-testing-ivds-
australia.pdf (Page 9). 
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demonstration should take the form of a TGA review which should include report labeling and a 
demonstration of marketing materials. Current guidance/regulation by TGA prohibits these devices from 
the market, which creates a vacuum for TGA-reviewed products, and consumers are turning to 
unapproved product to meet their testing needs or desires. If the TGA was to regulate these products 
and then allow marketing of these products, consumers would have a viable, safe option for testing.     
 
PRIVACY CONCERNS 

23andMe recognizes the concern from the TGA and consumers about data privacy and secondary uses 
of genetic data, and has developed a comprehensive privacy policy to protect the consumer. In 
accordance with our privacy policy, data from an individual will never be provided to a third party 
without prior consent. Prior consent is also required for participation in 23andMe Research studies, in 
which de-identified aggregate data may be published in peer-reviewed scientific journals.  Our full 
Privacy Statement can be found on our website: https://www.23andme.com/about/privacy/ 
 
CONCLUSION 

As the first of its kind DTC GT, 23andMe has provided over 10 million customers in the US, Europe, and 
Canada with invaluable access to their genetic information and the education needed to understand 
genetics at a consumer level. Through the development and launch of over fifty carrier status and 
genetic health risk reports, our team has collaborated with industry experts and global regulatory 
agencies to develop thorough validation testing and mitigations to the potential risks associated with 
DTC GTs, including genetic educational modules and resources for consumers, risk mitigations, 
surveillance monitoring, and a comprehensive privacy policy.  
 
To summarize, 23andMe’s responses to TGA’s specific questions towards DTC GT are as follows: 

Should Direct to Consumer Genetic Tests be permitted in Australia (following evaluation by the TGA) 

to provide consumers with an alternative to overseas testing which has not been evaluated by the 

TGA for its quality and performance? 

Currently, the only DTC GT products being sold into Australia are ones that have not met any regulatory 
requirements. Furthermore, they are being sold by unscrupulous companies willing to violate Australian 
law. Importing such untested products for personal use presents unmitigated risks.  
 
We believe that with appropriate oversight by TGA, DTC GT can be safely offered to Australian 
consumers.  23andMe, through its robust standards and post market history, has demonstrated that 
DTC GTs can be safe and beneficial to interested consumers who would undoubtedly prefer a safe and 
legal alternative to their current option of buying specious products from unscrupulous providers.  
Pursuant to IVD and FDA quality system requirements, 23andMe continues to monitor post market 
surveillance in all countries where our health product is sold (United States, UK, certain European 
Countries, and Canada) and there have been no reported cases of harm due to test results to date, since 
such monitoring began in 2014. 
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Are there any particular genetic tests that should not be available as a self-test? Please provide 

reasons why not. 

As detailed above 23andMe has demonstrated that a number of important genetic health results can be 
safely provided via DTC, including certain sensitive results such as those for cancer risk and for 
conditions such as Late On-set Alzheimer's Disease and Parkinson’s Disease when appropriate validation 
and labeling is present to mitigate potential risks.   

However, 23andMe does not offer any DTC GT results for highly penetrant autosomal dominant variants 
where the mere detection of the variant is known to be deterministic for the disease. In particular, this 
limitation would prevent the offering of a DTC GT for Huntington’s Disease.  

Additionally, tests which lack scientifically established disease-risk association of each variant detected 
and reported by each test as demonstrated by peer reviewed published studies and or clinical guidelines 
should not be offered to consumers.  

Do you have any suggestions on how potential risks to consumers could be mitigated if genetic self-

tests were allowed to be supplied in Australia? 

The Company believes that the currently utilized risk mitigations have been shown to be effective and 
could be adopted by TGA so that Australian consumers can have the opportunity to benefit from a safe 
and well-validated DTC GT product, provided manufacturers fully comply with TGA pre- and post-market 
requirements so that consumers will not be tempted to purchase unsafe products currently flooding the 
market.  
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List of Attachments 

Attachment 1: Lists of Direct-To-Consumer Tests with FDA 
Marketing Authorization  

Attachment 2: US FDA Decision Summaries 

● Attachment 2a: DEN180028 Decision Summary
● Attachment 2b: DEN170046 Decision Summary
● Attachment 2c: DEN160026 Decision Summary
● Attachment 2d: DEN140044 Decision Summary
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Attachment 1 

Lists of Direct-To-Consumer Tests with FDA 

Marketing Authorization  
https://www.fda.gov/medical-devices/vitro-diagnostics/direct-consumer-tests#list 
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Lists of Direct-To-Consumer Tests with Marketing
Authorization
The following is a list of direct-to-consumer tests have received marketing authorization by the FDA.
The direct-to-consumer tests listed below have undergone an evaluation by the FDA for accuracy,
reliability, and consumer comprehension.

Test Trade
Name
(FDA
Submission
Number) Sponsor Intended Use / Indications for Use

23andMe PGS

Carrier

Screening Test

for Bloom

Syndrome

(DEN140044)

23andMe,

Inc.

The 23andMe PGS Carrier Screening Test for Bloom Syndrome is indicated

for the detection of the BLMAsh variant in the BLM gene from saliva

collected using an FDA cleared collection device (Oragene DX model OGD-

500.001). This test can be used to determine carrier status for Bloom

syndrome in adults of reproductive age, but cannot determine if a person

has two copies of the BLMAsh variant. The test is most relevant for people

of Ashkenazi Jewish descent.

23andMe PGS

Genetic Health

Risk Test

(DEN160026)

23andMe,

Inc.

The 23andMe Personal Genome Service (PGS) Test uses qualitative

genotyping to detect the following clinically relevant variants in genomic

DNA isolated from human saliva collected from individuals 18 years with

the Oragene Dx model OGD-500.001 for the purpose of reporting and

interpreting Genetic Health Risks (GHR):

The 23andMe PGS Genetic Health Risk Report for Hereditary Thrombophilia

is indicated for reporting of the Factor V Leiden variant in the F5 gene, and

the Prothrombin G20210A variant in the F2 gene. This report describes if a

person has variants associated with a higher risk of developing harmful

blood clots, but it does not describe a person's overall risk of developing

harmful blood clots. This test is most relevant for people of European

descent.

The 23andMe PGS Genetic Health Risk Report for Alpha-1 Antitrypsin

De ciency is indicated for reporting of the PI*Z and PI*S variants in the

SERPINA1 gene. This report describes if a person has variants associated

with AAT de ciency and a higher risk for lung or liver disease, but it does not

describe a person's overall risk of developing lung or liver disease. This test

is most relevant for people of European descent.

The 23andMe PGS Genetic Health Risk Report for Late-onset Alzheimer's

Disease is indicated for reporting of the 4 variant in the APOE gene. The

report describes if a person's genetic result is associated with an increased

Regulatory Considerations for Offering a Safe Path for Direct to Consumer Genetic Testing in Australia 
Attachment 1
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Test Trade
Name
(FDA
Submission
Number) Sponsor Intended Use / Indications for Use

risk of developing Late-onset Alzheimer's Disease, but it does not describe a

person's overall risk of developing Alzheimer's Disease. The 4 variant

included in this report is found and has been studied in many ethnicities.

Detailed risk estimates have been studied the most in people of European

descent.

The 23andMe PGS Genetic Health Risk Report for Parkinson's Disease is

indicated for reporting of the G2019S variant in the LRRK2 gene and the

N370S variant in the GBA gene. The report describes if a person's genetic

result is associated with an increased risk of developing Parkinson's

disease, but it does not describe a person's overall risk of developing

Parkinson's disease. The test is most relevant for people of European,

Ashkenazi Jewish, and North African Berber descent.

The 23andMe PGS Genetic Health Risk Report for Gaucher Disease Type 1

is indicated for reporting of the N370S, 84GG, and V394L variants in the

GBA gene. This report describes if a person has variants associated with an

increased risk for developing symptoms of Gaucher Disease Type 1, but it

does not describe a person's overall risk of developing Gaucher Disease

Type 1. This test is most relevant for people of Ashkenazi Jewish descent.

The 23andMe PGS Genetic Health Risk Report for Factor XI De ciency is

indicated for reporting of the variants F283L, E117X, IVS14+1G>A in the F11

gene. This report describes if a person has a variant associated with Factor

XI de ciency and the potential for a higher risk of excessive bleeding

following trauma or surgery, but it does not describe a person's overall risk

for excessive bleeding. This test is most relevant for people of Ashkenazi

Jewish descent.

The 23andMe PGS Genetic Health Risk Report for Celiac Disease is

indicated for reporting of a variant associated with the HLA-DQ2.5

haplotype. The report describes if a person has a haplotype associated with

an increased risk of developing celiac disease, but it does not describe a

person's overall risk for developing celiac disease. This report is most

relevant for people of European descent.

The 23andMe PGS Genetic Health Risk Report for Glucose-6-Phosphate-

Dehydrogenase De ciency is indicated for reporting of the Val68Met variant

in the G6PD gene. This report describes if a person has a variant associated

with G6PD de ciency and a higher risk for episodes of anemia, but it does

not describe a person's overall risk of developing anemia. This test is most

relevant for people of African descent.

Regulatory Considerations for Offering a Safe Path for Direct to Consumer Genetic Testing in Australia 
Attachment 1
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Test Trade
Name
(FDA
Submission
Number) Sponsor Intended Use / Indications for Use

The 23andMe PGS Genetic Health Risk Report for Hereditary

Hemochromatosis is indicated for reporting of the C282Y and H63D variants

in the HFE gene. This report describes if a person has variants associated

with hereditary hemochromatosis and a higher risk for iron overload, but it

does not describe a person's overall risk of developing iron overload. This

report is most relevant for people of European descent.

The 23andMe PGS Genetic Health Risk Report for Early-Onset Primary

Dystonia (DYT1/TOR1A-Related) is indicated for reporting of the

deltaE302/303 variant in the DYT1 gene. This report describes if a person

has variants associated with a higher risk for early-onset primary dystonia,

but it does not describe a person's overall risk of developing dystonia. This

report is most relevant for people of Ashkenazi Jewish descent.

23andMe PGS

Genetic Health

Risk Report for

BRCA1/BRCA2

(Selected

Variants)

(DEN170046)

23andMe,

Inc.

The 23andMe Personal Genome Service (PGS) uses qualitative genotyping

to detect select clinically relevant variants in genomic DNA isolated from

human saliva collected from individuals 18 years with the Oragene Dx

model OGD500.001 for the purpose of reporting and interpreting genetic

health risks, including the 23andMe PGS Genetic Health Risk Report for

BRCA1/BRCA2 (Selected Variants). The 23andMe PGS Genetic Health Risk

Report for BRCA1/BRCA2 (Selected Variants) is indicated for reporting of

the 185delAG and 5382insC variants in the BRCA1 gene and the 6174delT

variant in the BRCA2 gene. The report describes if a woman is at increased

risk of developing breast and ovarian cancer, and if a man is at increased

risk of developing breast cancer or may be at increased risk of developing

prostate cancer. The three variants included in this report are most common

in people of Ashkenazi Jewish descent and do not represent the majority of

the BRCA1/BRCA2 variants in the general population. The test report does

not describe a person's overall risk of developing any type of cancer, and the

absence of a variant tested does not rule out the presence of other variants

that may be cancer-related. This test is not a substitute for visits to a health

care provider for recommended screenings or appropriate follow-up and

should not be used to determine any treatments.

Regulatory Considerations for Offering a Safe Path for Direct to Consumer Genetic Testing in Australia 
Attachment 1
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EVALUATION OF AUTOMATIC CLASS ill DESIGNATION FOR 
The 23andMe Personal Genome Service (PGS) Pharmacogenetic Reports 

DECISION sm1MAR.Y 
This Decision Summary contains corrections to the [December 2018] Decision Summary. 

A. DEN Number: 

DEN180028 

B. Purpose for Submission: 

De Novo request for evaluation of automatic class ill designation for the 23andMe Personal 
Genome Service (PGS) Pha1macogenetic Repo11s 

C. Measurand: 

Genotype of select alleles in Cytochrome P450 2C19 (CYP2C19), 2C9 (CYP2C9), 2D6 
(CYP2D6), 3A5 (CYP3A5), thiopmine methyltransferase (TPMT), dihydropyrimidine 
dehydrogenase (DPYD), UDP glucoronosyltransferase family 1 member Al (UGTIAl), and 
solute canier organic anion transp01ier family member 1B1 (SLCO1B1) 

D. Type of Test: 

Qualitative genotyping microa1Tay 

E. Applicant: 

23andMe, Inc. 

F. Proprietary and Established Names: 

23andMe Personal Genome Service (PGS) Pha1macogenetic Reports 

G. Regulatory Information: 

Regulation Name Product 
Code 

21 CFR 862.3364 Pha1macogenetic assessment system QDJ 

H. Indications for Use: 
1. Indications for Use: 

Panel 

Chemistry (7 5) 

The 23andMe Personal Genome Se1vice (PGS) is a qualitative genotyping assessment 

1 
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Pha1macogenetic Repo1ts provide info1mation on the associated enzyme or protein function 
and the predicted metabolizer phenotype for vai-iants in drug metabolizing enzymes: 
CYP2C19, CYP2C9, CYP2D6, CYP3A5, CYP2D6, DPYD, TPMT, and UGTlAl. The 
predicted metabolizer phenotype is identified according to the number and consequence of 
each allele where two no-function alleles are associated with being poor metabolizers, one 
no-function allele is associated with being an inte1mediate metabolizer, two functional alleles 
are associated with being n01mal metabolizers, one gain-of-function allele is associated with 
being a rapid metabolizer, and two gain-of-function alleles are associated with being an 
ultrarnpid metabolizer. The predicted metabolizer phenotype or protein function is then used 
to provide inf01mation on the potential consequence on metabolism of some medications. For 
example, poor metabolizers may process some medications slower, intermediate 
metabolizers may process some medications slightly slower than n01mal, n01mal 
metabolizers may process some medication at a n01mal rate, rapid metabolizers may process 
some medications slightly faster than n01mal, and ultrarapid metabolizers may process some 
medications faster than n01mal. 

The 23andMe PGS Phaimacogenetic Repoti for SLCO lB 1 will indicate that the detected 
vai·iant is associated with a loss-of-function and slightly decreased 1ranspoti of some 
medications. 

J. Standard/Guidance Documents Referenced: 

None. 

K. Test Principle: 

The PGS is indicated to be perfo1med using a genotyping BeadChip assay, which covers 
more than 500,000 genetic markers. The BeadChip consists of silicon wafers etched to f01m 
wells loaded with silica beads, on which oligonucleotide capture probes are immobilized. 
DNA from saliva is fragmented and captured on a bead airny by hybridization to 
immobilized SNP-specific primers, followed by extension with hapten-labeled nucleotides. 
The-primers hybridize adj acent to the SNPs and are extended with a single nucleotide 
coITesponding to the vai·iant allele. The inco1-porated hapten-modified nucleotides are 
detected by adding fluorescently labeled antibodies in several steps to amplify the signals. 
Instrumentation is used for extraction and processing of the DNA, and the BeadChip is used 
for scanning and quantification of the results. The genotype content is separated, analyzed, 
and then integrated into pre-defined repo1i templates specific for each condition associated 
with each genotype. Genotypes ai·e dete1mined usinib>1i software packages. For the 
23andMe PGS Phannacogenetic Reports, the vatiants detected ate: 

Gene Variants 
CYP2C19 *2, *3, *17 
CYP2C9 *2, *3, *5, *6, rs7089580 
CYP2D6 *2, *3, *4, *5, *6, *7, *8, *9 *10, *11 *15, *17, *20, *29, *35, *40, and *41 
CYP3A5 *3 
TPMT *2, *3C 

4 
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Gene Variants 
DPYD *2A, rs67376798 
UGTlAl *6, *28 
SLCOlBl *5 

L. Performance Characteristics: 
1. Analytical perfonnance: 

Data to demonstrate analytical perfo1mance for the three detected alleles for 
CYP2Cl9 were provided and are described herein. Protocols and acceptance criteria 
to establish the analytical perfo1mance of each detected allele for CYP2C9, CYP2D6, 
CYP3A5, DPYD, TPMT, UGTlAl, and SLCOlBl were reviewed and found to be 
acceptable. The sponsor will perfo1m testing of the additional genes/variants 
according to the specified protocols, and if the validation data meet the specified 
acceptance criteria, they may add those genes/variants to the Pha1macogenetic 
Repo1is. 

a. Reproducibility/Precision: 

Reproducibility studies were conducted for the three CYP2Cl9 alleles reported by the 
PGS Phaimacogenetic rep01i. The reproducibility studies were designed to dete1mine 
the imprecision due to assay nm, lot, instrument, operator, day, and site. DNA 
samples were obtained from an external vendor and genotyped in blinded fashion. 
Genotypes of the DNA samples were confumed using bidirectional Sanger 
sequencmg. 

The study was perfo1med at two sites across three days using three operator teams. 
Samples were genotyped in replicates of three using three lots of reagents, and three 
instnunent sets. 

Results obtained ai·e sumn1ai·ized below stratified by genotype and site: 

CYP2C19*2 
Genotype Number of Number Number Number Number Number 

samples of total of of ofFQCs ofNo 
(81 i-eplicates Cornet Incorrect (first Calls 
replicates (includin2 Calls Calls run) 
per 'FQCs* 
sample) andno 

calls) 
Site 1 

Homozygous 
Common 1 81 81 0 0 0 

(GG) 
Heterozygous 

2 162 162 0 0 0 (AG) 

5 
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Gt>notype Number of 
samples 
(81 
rep.lie.ates 
per 
sample) 

Homozygous 
1 Rare (AA) 

Homozygous 
Common 1 

(GG) 

Heterozygous 
2 

(AG) 

Homozygous 
1 Rare (AA) 

*FQC = Failed quality controls 

CYP2C19*3 
Gt>notype Number of 

samples 
(81 
replicates 
pe1· 
sample) 

Homozygous 
Common 2 

(GG) 

Heterozygous 
1 

(AG) 

Homozygous 
1 Rare(AA) 

Homozygous 
Common 2 

(GG) 

Heterozygous 
1 

(AG) 

Homozygous 
1 Rare(AA) 

*FQC = Failed quality controls 

Number 
of total 
replicates 
(includin2 
FQCs* 
and no 
calls) 

81 

81 

162 

81 

Number 
of total 
npUcates 
(includin2 
FQCs 
.and no 
calls) 

162 

81 

81 

162 

81 

81 

Number Number Number Number 
of of of FQCs of No 
Correct Incorrect (first Calls 
Calls Calls run) 

81 0 0 0 

Site2 

81 0 0 0 

157 0 5 0 

81 0 0 0 

Number Number Number Number 
of of ofFQCs ofNo 
Correct Incorrect (first Calls 
Calls Calls run) 

Site 1 

162 0 0 0 

81 0 0 0 

81 0 0 0 

Site 2 

157 0 5 0 

79 0 2 0 

'81 0 0 ·o 
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CYP2C19*17 
Genotype Number of Number Number Number Number Number 

samples of total of of ofFQCs ofNo 
(81 replicates Correct IncoITed (first Calls 
replicates (including Calls Calls mn) 
per FQCs 
sample) and no 

calls) 
Site 1 

Homozygous 
Common 2 162 162 0 0 0 

(CC) 
Heterozygous 

1 81 81 0 0 0 (CT) 
Homozygous 

2 162 162 0 0 0 Rare (TT) 
Site 2 

Homozygous 
Common 2 162 158 0 4 0 

(CC) 
Heterozygous 

1 81 80 0 1 0 (CT) 
Homozygous 

2 162 160 0 2 0 
Rare (TT) 

*FQC = Failed quality controls 

A second precision study was conducted at two sites on one day. At each site, one 
sample of each genotype for each allele was genotyped in replicates of three using two 
lots of reagents and three operator teams. Among samples with valid calls, the precision 
study yielded 100% conect genotype calls with a valid call across multiple days, 
operator teams, instmments, and reagent lots at :both laborato1y sites. There were zero 
'no calls' in this study. The percentage of failed quality controls (FQCs) ranged from 
zero to 22.2% per sample. 

b. Linearity/assay reportable range: 

Not applicable. 

c. Traceability, Stab;lit:y, Expected values: 

The PGS re uires (b) ( 4) 

DNA is extracted and genotyped on the 23andMe BeadChip 

7 
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near * 3, and eight near * 17 that are within the binding region for the vai·iant being 
tested have been identified (see list below). The labeling specifies that the following 
mutations may potentially interfere with the CYP2Cl9 test. 

CYP2C19 Variant Potentially Interfering Mutation 
~ ------'-----------------------1 

~ --------1(b) ( 4 ) _ __ _ 
~ 

4 

f Assay Cut-off: 

Not applicable. 

g. Specimen Stability at 2- 8°C 

Saliva samples for testing are collected with the Oragene·Dx OGD-500.001 
collection device. See Kl41410 for sample stability info1mation. 

h. Shipping Stability 

Saliva samples are shipped for testing in the Oragene·Dx OGD-500.001 collection 
device. See K141410 for sample shipping stability inf01m ation. 

2. Comparison studies: 

a. Compar;son wUh Sanger bidirectfonal Sequencing: 

Accuracy was evaluated through calculation of agreement of the genetic variant 
detenninations between the 23andMe PGS test results and Sanger bidirectional 
sequencing ( comparator) results. Saliva samples were selected from the 23andMe 
customer biobank based on predetermined genotypes and the minimum volume 
required for testing. All chosen samples were then genotyped using Sanger 
bidirectional sequencing. Genotyping results were compared between the PGS test 
and bidirectional sequencing to calculate percent agreements with the sequencing 

9 
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results used as the reference. The comparison study results for each allele detected for 
the CYP2C19 study report are shown below. 

CYP2C19*2 
Genotype Correct Incorrect 

Calls Calls 

Homozygous 
Common 47 0 

(GG) 
Heterozygous 

49 0 
(AG) 

Homozygous 
48 0 Rare (AA) 

*FQC = Failed quality controls 

CYP2C19*3 
Genotype Correct Incorrect 

Calls Calls 

Homozygous 
Common 48 0 

(GG) 
Heterozygous 

45 0 (AG) 
Homozygous 

39 0 
Rare (AA) 

*FQC = Failed quality controls 

Genotype Correct Incorrect 
Calls Calls 

Homozygous 
Common 49 0 

(CC) 
Heterozygous 

45 0 (CT) 
Homozygous 

47 0 
Rare (TT) 

*FQC = Failed quality controls 

No 
Calls 

0 

0 

0 

No 
Calls 

0 

0 

0 

No 
Calls 

0 

0 

0 

Failed o/oPPA o/oNPA 95% 
Quality CI 

Controls 
(FQCs) 

92.5-
3 100 100 

100 

0 100 100 
92.7-
100 

3 100 100 
92.6-
100 

Failed o/oPPA %NPA 95%CI 
Quality 

Controls 
(FOCs) 

92.6-
2 100 100 

100 

3 100 100 
92.1-
100 

1 100 100 
91.0-
100 

Failed o/oPPA o/oNPA 95%CI 
Quality 

Controls 
(FQCs) 

92.7-
1 100 100 

100 

4 100 100 
92.1-
100 

0 100 100 
92.5-
100 

Due to the large margin of enor (i.e. , wide confidence intervals), and selection bias 



b. Matrix Comparison 

a. Clinical Sensitivity

b. Clinical Specificity

c. Other clinical supportive data (when a. and b. are not applicable)
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The results of the overall comprehension rate for each identified 
comprehension concept are summarized below for each analysis provided by 
the sponsor: 

All participants 
Participants that 

Comprehension Concept 
(n=594) 

scrolled/read the test 
reports (n=531) 

Purpose of the test 89.9% 90.8% 
Result and meaning 89.9% 90.2% 

Limitations and variant 
93.1% 94.2% 

coverage 
Limitations of medication 

94.8% 95.1% 
covera~e 

Aooropriate actions 92.3% 92.8% 
Treatment adherence 97.0% 97.2% 

Other risk factors 95.0% 95.5% 

iii. Frequently Asked Questions: The labeling for each pha1macogenetic report 
includes a Frequently Asked Questions (FAQ) section. The FAQ section was 
created to provide users info1mation to adequately understand the pmpose, 
limitations, and the meaning of the results of the test. The concepts covered in 
the FAQ section include: the test results, the pw-pose of the test, limitations of 
the test, the meaning of the result, other i-isks factors that contribute to dmg 
metabolism, and appropriate follow-up actions (e.g., user should not stop or 
change any medication they may be taking, results should be confumed in a 
clinical setting with additional testing prior before taking any medication 
action). 

4. Expected Values 

The package insert and user test repo1ts include allele frequencies from 23andMe 
customers. The package insert for each test report indicates that the allele frequencies 
provided are from the 23andMe customer database and may not be representative of the 
actual allele frequencies in the presented populations. The following allele frequencies 
will be provided in the CYP2C 19 package insert and u ser test report: 

African American 
Ashkenazi Jewish 

East Asian 
His anic/Latino 

South Asian 

*2 *3 *17 

12 
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5. Calibration: 

Same as referenced in DEN140044. 

6. Quality Control: 

Same as referenced in DEN140044. 

M. Other Supportive Instrument Performance Characteristics Data Not Covered In the 
"Performance Characteristics" Section above: 

Not applicable. 

N. Proposed Labeling: 

The labeling supports the decision to grant the De Novo request for this device. 

0. Patient Perspectives: 

This submission did not include specific info1mation on patient perspectives for this device. 
However, in making om decision, we considered that patients want easy access to 
info1mation about their genetics, and they want this info1mation in a manner they can easily 
understand and appropriately apply. 

P. Identified Risks to Health and Identified Mitigations: 

Identified Risks to Health 
Inconect test results (false positive or 

false negative results) 
Inconect inte1pretation oftest i-esults 

Inconect action based on test results 

Q. Benefit/Risk Analysis 

Summary of the Assessment of Benefit 
For the Proposed Indications for Use 

Identified Miti2ations 
Special controls (1), (2), (3), ( 4), and (5) 

Special controls (l)(ii), (2), (3), (4), (5) 
and (6) 

Special controls ( l)(ii), (2), (3), (4), and 
(6) 

The PGS test phrumacogenetic reports provide users with easier access to their own health 
data compared to traditional genetic tests. This test does not require a prescription from a 
healthcai-e professional and the sample collection kits are mailed directly to the users. Adults 
may potentially benefit from the use of this test to info1m conversations with their healthcru·e 
professionals regru·ding DNA variants that may impact metabolism of some therapeutics. 
These conversations may then prompt clinicians to pe1fom1 confnmato1y phrumacogenetic 
tests which may have an impact on personalizing medical management. 

14 
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1. Analytical perfotmance: 

The results of all the analytical perfo1mance sh1dies met the Manufactmer's pre­
determined acceptance criteria. 

a. Precision/Reproducibility 

Reproducibility studies were conducted for the two variants repolied in BRCAl and 
the one variant rep01ied in BRCA2 (as listed in Table 1). The reproducibility studies 
were designed to dete1mine the imprecision due to assay nm lot instrument 
operator, day and site. DNA samples were procured and genotyped in blinded 
fashion. Genotypes of the D A samples were confnmed through bidirectional Sanger 
sequencing. Samples included in the study are shown in Table 1 below. The study 
included three replicates per sample. Samples were genotyped by the PGS test at two 
independent laborato1y sites on three days using three laboratory operator teams at 
each site three lots of reagents ( chosen at random from all available) three Tecan 
instmments and three iScan instnnnents. 

Table 1. Summary of Sam es in the Precision Stud 
Genes 
BRCAl oous common ' II") 
BRCAl 185delAG h 1 
BRCAl 5382insC 2 
BRCAl 5382insC 1 
BRCA2 6174delT us common "II'' 2 
BRCA2 6174delT 1 

Among samples with valid calls the precision study yielded 100% cone ct genotype 
calls with a valid call across multiple days, operator teams, instruments and reagent 
lots at both laborat01y sites. Inf01mation regarding samples that failed quality contl·ol 
(FQC) was also evaluated (as listed in Table 2). The data presented below are based 
on FQCs following a single nm. Samples with FQC on the first nm are re-tested per 
laborat01y SOPs, therefore it is anticipated that the observed ":real-world" FQCs 
would be lower than what was observed in the precision study data. 

Tables 2A-C. Precision Study Results Stratified by Site and Genotype 

'I able 2A. BRCA1 185delAG (i400377) Results 
Number of Number 
Rep lie.ates of Number of Percenta~e 
(including Correct Incorrect Number of 

Genotype FQCs) Calls Calls ofFQCs FQCs 
Site 1 

Homozygous 242 241 0 1 0.41% 
Common 
Heterozvgous 79 77 0 2 2.53% 
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Total 321 318 0 3 0.93% 
Site2 

Homozygous 234 225 0 9 3.85% 
Common 
Heterozvgous 75 69 0 6 8.00% 
Total 309 294 0 15 4.85% 

Table 2B. BRCA1 5382insC (i400378) Results 
Number of 

Number of Number of Percentage 
Replicates Number of 

Genotype (including Correct Incorrect FQCs of 

FQCs) 
Calls Calls FQCs 

Site 1 
Homozygous 

242 241 0 1 0.41% 
Common 
Heterozygous 160 158 0 2 1.25% 
Total 402 399 0 3 0.75% 

Site 2 
Homozygous 

234 225 0 9 3.85% 
Common 
Heterozygous 157 152 0 5 3.18% 
Total 391 377 0 14 3.58% 

Table 2C. BRCA2 6174delT (i400379) Results 
Number of 

Number of Number of Percentage 
Replic~tes Number of 

Genotype 
(including 

Correct Incorrect 
FQCs 

of 

FQCs) 
Calls Calls FQCs 

Site 1 
Homozygous 

242 241 0 1 0.41% 
Common 
Heterozvgous 81 81 0 0 0% 
Total 323 321 0 1 0.31% 

Site 2 
Homozygous 

234 225 0 9 3.84% 
Common 
Heterozvgous 79 75 0 2 2.53% 
Total 313 304 0 11 3.51% 

b. Linearity/assay Reportable Range: 

Not applicable. 

c. Traceability, Stability, Expected Values (controls, calibrators, or methods): 
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The PGS requires two types of controls: the sample proc.essing control and the 
reproducibility control. The sample processing control material is enerated from 
cultured cells suspended in a 50/50 mixture of(D) (4) and the 
Oragene·Dx saliva-kit buffer at a concentration of}O) (4) e 
re roducibili control material is enerated from (b) ( 4) 

DNA is extracted and genotyped on the 23andMe BeadChip 
according to routine laboratory SOPs. Each new lot of the reproducibility control is 
tested by comparison with reference BeadChip genotype results. 

The sample processing control is run on eve1y sample genotyping plate and the 
reproducibility control is nm approximately once per week. Historical data from all 
such runs were analyzed for one lot of the sample processing control spanning three 
months and one lot of the reproducibility control spanning one year. 

Stability protocols and acceptance criteria we1'e reviewed and acceptable. The 
infmmation provided demonstrates that the sample processing control is stable for up 
to three months and the reproducibility control is stable for up to 12 months. 

d. Detection Limit: 

The Limit of Detection (LoD) study was performed to dete1mine the lowest 
concentration of DNA that is necessary for successful assignment of the correct 
185delAG BRCAI 5382insC BRCAl and 6174de1T BRCA2 vai-iants using the 
23andMe PGS test. Study samples were obtained from an external vendor based on 
then· listed genotypes and included both homozygous and heterozygous coilllilon 
genotypes for each variant. Each sample including foUI· replicates per sample, was 
diluted to three different DNA concentrations (5 , 15, and 50 ng/µl) and genotyped by 
the PGS test in a blinded fashion using 3 lots of reagents. To confirm the genotype 
call each sample was sequenced by bidn·ectional Sanger sequencing. Genotype calls 
from the PGS test were compared with genotypes from Sanger sequencing to 
dete1mine the rates of correct genotype calls at each DNA concentration. 

The LoD was defined as the lowest DNA concentrntion at which at least 95% of 
samples yielded the coITect call. This study yielded 100% coITect calls per genotype 
for all samples across all reagent lots at all sample concentrations tested. Therefore, 
the study passed the acceptance c1-iteria of 95% couect calls at the lowest 
concentration tested (5 ug/µL). The pe1fo1mance requirement for the PGS Test 
specified in the laboratory SOPs, is set at a minimum of 15 ng/µL DNA and 
maximum of 50 ng/µL DNA. 

e. Inte,fering Substances 

Endogenous and Exogenous Substances 

A series of studies were conducted to assess the effects of endogenous substances 
exogenous substances, microbial substances, and smoking on the 23andMe PGS Test 
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The Tesults of the Endogenous and Exogenous Interference studies can be found in 
the Decision Smnmary for DEN140044. 

InterfeTing Mutations 

Analyses were perfom1ed to identify potentially interfering variants within the 50-
nucleotide probe-binding regions of the three BRCA1/BRCA2 variants detected by 
the test. Four potentially interfering mutations near 617 4de1T two potentially 
interfering mutations near 185delAG, and five neaI l 85delAG that are within the 
binding region for the variant being tested have been identified (see list in Table 3). 
The specific mutations potentially interfering with detection of each tested variant are 
noted below. Interference due to these mutations was not tested. 

T bl 3 P t t· ll I a e o en ia ly nter erm2 u a ons m an t . M t ti . BRCA1 d BRCA2 genes 
Select BRCA variant Potentially Interferin2 Mutation 
BRCAl l 85delAG rs528170710 

rs540373654 
rs80357134 
rs528902306 
rsl49402012 

BRCAl 5382insC rs371203180 
rs571834423 

BRCA2 617 4delT rs556893517 
rsl48618542 
rs80358833 
rs554663691 

f Assay Cut-off: 

Not applicable. 

g. Specimen Stability at _-8°C 

Saliva samples for testing are collected with the Oragene ·Dx collection device. See 
Kl41410 for sample stability inf01mation. 

h. Shipping Stability 

Saliva samples are shipped for testing in the Oragene·Dx collection device. See 
Kl41410 for sample shipping stability inf01mation. 

2. Comparison Studies: 

a. Comparison with Sanger Bidirectional Sequencing: 
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Accuracy was evaluated through calculation of agreement of the genetic variant 
determinations between the 23andMe PGS test results and Sanger bidirectional 
sequencing (comparator) results. All Sanger bidirectional sequencing was perfonned 
at an independent laboratory site. Saliva samples were selected from the 23andMe 
customer biobank: based on predetermined genotypes and the minimum vohnne 
required for testing. All chosen samples were then genotyped using Sanger 
bidirectional sequencing. Genotyping results were compared between the PGS test 
and hicfaectional sequencing to calculate percent agreements with the sequencing 
results used as the reference. The comparison study results for the BRCA1/BRCA2 
(Selected Variants) study report are shown in Table 4 below. The accmacy data 
generated for each test repmi met the Manufacturer' s pre-defined acceptance crite1ia: 
a minimum of 99% positive percent agreement (PP A) and negative percent agreement 
(NPA) for each genotype. 

Table 4. Percent Agreement for BRCAl/BRCA2 Variants by Genotypes 

Genotype by 
PGS Test Genot vi,e Call 

Sanger Correct* Incorrect* 

BRCAl 
185delAG 108 
Homozygous 
Common 
BRCAl 
185delAG 58 
Heterozvgous 
BRCAl 
5382insC 

60 Homozygous 
Common 
BRCAl 
5382insC 21 
Heterozygous 
BRCAl 59 
5382insC 
Homozygous 
Common 
BRCAl 
5382insC 45 
Heterozvgous 
*Relative to Sanger sequencing 
*Clopper-Pearson exact method 

b. Matrix Comparison 

0 

0 

0 

0 

0 

0 

No 
Call 

0 

0 

0 

0 

0 

0 

Total %PPA 
FQC Sample# 

1 109 100 

0 58 100 

0 60 100 

1 22 100 

1 60 100 

1 46 100 

Not applicable. This test is for use with human saliva samples only. 

%NPA 95% cit 

100 96.6-100 

100 93.8-100 

100 94.0-100 

100 83.9-100 

100 93.9-100 

100 92.1-100 



a. Disease Description and Clinical Summary

”

et al.

et al.

et al.

et al. 
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Among individuals of Ashkenazi Jewish descent the three BRCA1/BRCA2 variants 
included in this report 185delAG, 5382insC, and 6174delT are present at a frequency 
of ~1 in 40.7 These variants are the strongest genetic risk factors for HBOC syndrome 
among individuals of Ashkenazi Jewish descent, accounting for about 85% of 
BRCAI and BRCA2 variants in this population.8•9•10 

Table 5 below summarizes the risk estimates that are provided in the 23andMe PGS 
BRCAI/BRCA2 (Selected Variants) test repmts stratified by the cancer type. The 
repoli provides risk estimates for several cancers associated with BRCAl and 
BRCA2 variants. In most cases these estimates represent a general risk for 
individuals with any BRCAl or BRCA2 variant and are not the specific risk estimates 
associated with the tluee variants repmted by the test. Risk estimates for prostate 
cancer, pancreatic cancer and melanoma associated with BRCA1/BRCA2 variants are 
not provided as the information related to these cancer types are primarily based on 
repolis from individuals with a family history of cancer. 

T bl 5 H Ith Ri k E f a e . ea s s rma es an es n erpre a on · · ' t d T ti t t ti 7 11 12 13 14 15 16 

Cancer Type 
General For All Known For All Known 

Population BRCAl Variants BRCA2 Variants 
Breast (female) 12.4% 45-85% 45-85% 
Ovarian 1.3% 39-46% 10-27% 
Breast (male) 0.12% 1-2% 7-8% 

Prostate 11.6% 
May have an 

Increased risk** 
increased risk* 

Pancreatic 1.6% May have an May have an 
increased risk* increased 1isk** 

Melanoma 2.2% Research ongoing*** 
May have an 

increased 1isk** 
*For people with a BRCAI vaiiant some studies did not observe an increased 1isk for 

8 Hall MJ et al. (2009) . "BRCAl and BRCA2 mutations in women of different ethnicities undergoing testing for 
hereditmy breast-ovarian cancer." Cancer. 115(10):2222-33. 
9 Janavicius R. (2010). "Founder BRCAl /2 mutations in the Europe: in1plications for hereditary breast-ovarian 
cancer prevention and control." EPMA J. 1(3):397-412. 
10 Rosenthal E et al. (201 5). "Incidence of BRCAl and BRCA2 non-founder mutations .in patients of Ashkenazi 
Jewish ancestty." Breast Cancer Res Treat. 149(1):223-7. 
11 Howlader et al. (2017). 'SEER Cancer Statistics Review. 1975-2014. ' ational Cancer Institute. Bethesda. 
:MD. April 2017. 
12 Committee on Prnctice Bulletins-Gynecology, Committee on Genetics. Society of Gynecologic Oncology. (2017). 
"Practice Bulletin No 182: Heredita1yRreast ~nd Ovarian Cancer Syndrome.' Obstet Gynecol. 130(3):el 10-el26. 
13 King MC et al. (2003). "Breast and ovarian cancer 1isks due to inherited mutations in BRCAl and BRCA2." 
Science. 302(5645):643-6. 
14 Berliner JL et al. (2013). " SGC practice guideline: risk assessment and genetic coum;eling for hereditary breast 
and ovarian cancer." J Genet Couns. 22(2):155-63. 
15 Antoniou AC et al. (2005). "Breast and ovarian cancer-risks to carriers of the BRCAl 5382i.nsC and l 85delAG 
and BRCA2 6l 74delT mutations: a combined analysis of22population based studies." J Med Genet. 42(7):602-3 . 
16 U.S. Preventive Services Task Force. (20 15). "Risk Assessment, Genetic CotU1Seli..ng, and Genetic Testing for 
BRCA-Related Cancer in Women: Recommendation Statement." Am Fam Physician. 91(2):Online. 
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explanation of the concepts that should be explained and a list of materials that 
should be provided to help the user inte1pret their test results. This special control 
also highlights the information that must be provided to allow the user to understand 
how the test works and how to inte1pret the results of the test. This special control 
mitigates risk by reducing inappropriate inte1pretation of test results by users. 

• Special control 4 includes an outline of technical information that should be provided 
for each gene or variant and a summary of the clinical and analytical perf mmance 
infonnation that must be generated to suppo1i claims listed on the manufacturer 's 
website . Tilis special control provides details about analytical testing that must be 
performed and provides criteria for appropriate standards that must be met for 
perfo1mance for many of the components of analytical testing in addition to the 
standards and evidence required to support clinical performance. The control also 
provides info1mation on required testing for user comprehension of test rep01is to 
limit erroneous interpretation of the tests by users . This special control mitigates risk 
by lowering the probability of inaccurate test results and by reducing inappropriate 
inte1pretation by users. 

Id tifi d Ri ks t H Ith d Id t·fi dMT t" en Ie s 0 ea an en 11e 1 1~a ions: 

.Identified Risks to Health Identified Mitigations 

IncoITect understanding of the device and General controls and special controls (1), (3) and 
test system (4)_ 

Incoffect test results (false positives, false General controls and special controls (1), (2), (3) 
negatives) and (4). 

IncoITect inte1pretation of test results 
General controls and special controls (1) (3) and 

(4). 

S. Benefit/Risk Analysis: 

Summary of 
Benefits 

SUMMARY 
(1) Direct user access to tests for genetic 11.sk of diseases 
The PGS test provides users with easier access to their own health data 
compru·ed to traditional genetic tests. This test does not require 
prescriptions from healthcare professionals. The sample collection kits 
are mailed directly to the users. Geographic location will not restrict an 
individual's ability to access the tests. Although available to the 
general population this test is most beneficial to users of Ashkenazi­
Jewish descent. 
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de novo 
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in vitro 
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DEN160026 Decision Summary 

Due to the large size, the DEN160026 Decision Summary can be viewed at: 
http://www.accessdata.fda.gov/cdrh_docs/reviews/DEN160026.pdf  
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DEN140044 Decision Summary

Due to the large size, the DEN140044 Decision Summary can be viewed at: 
http://www.accessdata.fda.gov/cdrh_docs/reviews/DEN140044.pdf  
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