system applied to genomic DNA isolated from human saliva collected using the Oragene
Dx OGD-500.001 to simultaneously detect, report, and interpret genetic variants in a
broad multigene test. The assessment system is intended to enable users to access
information about their genetics that could aid discussions with a healthcare professional.
The 23andMe Personal Genome Service Pharmacogenetic Reports are indicated for
reporting of the following variants:
Gene
CYP2C19
CYP2C9
CYP3A5
UGT1A1
DPYD
TPMT
SLCO1B1
CYP2D6

Variant(s)
*2, *3, *17
*2, *3, *5, *6, rs7089580
*3
*6, *28
*2A, rs67376798
*2, *3C
*5
*2, *3, *4, *5, *6, *7, *8, *9, *10, *11, *15, *17, *20, *29, *35,
*40, *41

This report is for over-the-counter use by adults over the age of 18 and provides genetic
information to inform discussions with a healthcare professional about metabolism of
therapeutics. This report describes if a person has variants associated with metabolism of
some therapeutics, but does not describe if a person will or will not respond to a
particular therapeutic, and does not describe the association between detected variants
and any specific therapeutic. The PGS Pharmacogenetic Reports are not a substitute for
visits to a healthcare professional. The information provided by this report should not be
used to start, stop, or change any course of treatment.
2. Special conditions for use statement(s)









For over-the-counter (OTC) use.
Results from this test should not be used to make medical decisions. Results should
be confirmed in a clinical setting with independent genetic testing before taking any
medical action.
The user should not use results to start, stop, or change any course of treatment.
Medications should always be taken as directed. Making changes can lead to harmful
side effects or reduce intended benefits of the medication.
This test does not diagnose any health conditions, predict drug response, provide
medical advice, or determine whether a medication is indicated for the user.
This test does not provide information on associations between specific DNA variants
and any specific therapeutic.
This test does not account for lifestyle or other health factors that may affect
individual metabolism of medications.
This test does not test for DNA variants in other genes that may affect other enzymes
involved in the metabolism of medications.
This test does not test for all possible DNA variants that may affect enzyme or protein
function.
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This test is not a substitute for visits to a healthcare professional. The user should
consult with a healthcare professional if the user has any questions or concerns about
the results.

3. Special instrument requirements:
Same as referenced in DEN140044.
I. Device Description:
The 23andMe PGS is a non-invasive DNA testing service that uses qualitative genotyping. It
is a direct-to-consumer, over-the-counter, DNA genetic test. A user’s saliva is self-collected
using the Oragene·Dx device manufactured by DNA Genotek, Inc. (previously cleared under
K141410), which consists of a sealable collection tube containing a stabilizing buffer
solution. Once the sample is collected, it is shipped to one of two Clinical Laboratory
Improvement Amendments (CLIA)-certified laboratories for testing.
DNA is isolated from the saliva and tested in a multiplex assay using a customized
genotyping beadchip, reagents, and instrumentation. The multiplex assay simultaneously
tests for more than 500,000 variants, including those for the previously authorized
indications, as well as for the indication proposed herein.
The raw data is generated by the scanning instrument’s software, and then sent to 23andMe
(the Manufacturer). The data are analyzed using the Manufacturer’s proprietary software, and
a genotype is determined for each tested variant. The results for certain of these variants, as
noted in the indications for use, are used to generate personalized reports for users that
provide information about the predicted metabolic function of the tested variants.
Personalized reports are generated for each user to provide results of the testing performed.
These reports tell the user which variant(s) has/have been detected in their sample and
provide information on the predicted metabolic function of the specific genetic variants. The
genetic variants detected by the test are associated with the metabolism of some therapeutics.
If no variant is detected, that information is also provided. If the association between the
predicted metabolic function and the combination of detected variants has not been
established, the report indicates that the results cannot be determined. The personalized
reports are intended to present scientific concepts to users in an easy-to-understand format.
The reports provide information about the association between the detected variant and the
predicted metabolic function that has been associated with the metabolism of some drugs,
further described below. The reports are designed to help users understand the meaning of
their results and inform conversations with their doctor or other healthcare professional. The
test reports do not provide any information on associations between the detected variants and
any specific therapeutic and therefore, the test does not describe if a person will or will not
respond to any specific therapeutic.
The 23andMe PGS Pharmacogenetic Reports detect 33 variants in 8 genes: CYP2C19,
CYP2C9, CYP2D6, CYP3A5, CYP2D6, DPYD, TPMT, and UGT1A1. The 23andMe PGS
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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 every sample genotyping plate and the
reproducibility control is run 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 were reviewed and acceptable. The
information 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 determine the lowest
concentration of DNA that is necessary for successful assignment of the correct
CYP2C19*2, *3, and *17 variants using the 23andMe PGS test. Study samples were
obtained from an external vendor based on their listed genotypes and included
homozygous common, heterozygous common, and homozygous rare genotypes for
each allele.
Three replicates of each sample were 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
bidirectional Sanger sequencing. Genotype calls from the PGS test were compared
with genotypes from Sanger sequencing to determine the rates of correct genotype
calls at each DNA concentration.
This study yielded 100% correct calls per genotype for all samples across all reagent
lots, at all sample concentrations tested. Therefore, the LoD is set at the lowest
concentration tested (5 ng/μL). The performance 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. Analytical specificity:
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.
The results of the Endogenous and Exogenous Interference studies can be found in
the Decision Summary for DEN140044.
Interfering Mutations
Analyses were performed to identify potentially interfering variants within the 50nucleotide probe-binding regions of the three CYP2C19 variants detected by this test.
Two potentially interfering mutations near *2, four potentially interfering mutations
8

(i.e., samples were chosen from a biobank based on the variants already detected by
the candidate assay), there is residual uncertainty about the analytical results of this
test. This uncertainty is mitigated because this device is indicated as providing only a
preliminary test result that must be confirmed using an independent pharmacogenetic
test. Results from this device should not be used for clinical decision making.
The labeling for the device indicates the following: “Results from this test should not
be used to make medical decisions. Results should be confirmed in a clinical setting
with independent genetic testing before taking any medical action.”
b. Matrix Comparison
Not applicable.
3. Clinical studies:
a. Clinical Sensitivity
Not applicable.
b. Clinical Specificity
Not applicable.
c. Other clinical supportive data (when a. and b. are not applicable)
i. Predicted Pharmacogenetic Associations: The impact of protein or enzyme
function for each allele and the predicted metabolizer phenotypes were
identified from data in the literature for each allele for each gene.
ii. User Comprehension Study: A user comprehension study was conducted to
assess comprehension of the proposed labeling of the pharmacogenetic test
reports in a demographically diverse (e.g., age, education) set of users naïve to
the study subject. A total of 602 participants completed the study; the
completion rate was 100%. Participants were assigned to one of five different
types of pharmacogenetic reports (e.g., variant(s) detected, results cannot be
determined, cannot interpret results). Eight participants (1.3%) were excluded
from the analysis because they were determined to be a careless responder
who got a pre-defined “red-herring” question wrong (6), determined to have
previously received a 23andMe report (1), or a technical issue occurred during
testing (1). Therefore, 594 subjects were included in the primary endpoint
analysis. A second analysis was performed excluding participants that did not
scroll/read through the test reports as identified by the moderators of the test
(63 participants). It may not be appropriate to exclude participants that did not
scroll/read the test reports, since users may not read or scroll through the test
report when receiving and interpreting results from this device.
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c. Instrument Name:
Same as referenced in DEN140044.
d. System Description:
1. Modes of Operation:
Same as referenced in DEN140044.
2. Software:
FDA has reviewed applicant’s Hazard Analysis and software development processes for
this line of product types:
Yes

X

or No _______

Level of Concern
Moderate
Software Description:
Same as referenced in DEN140044.
Revision Level History:
Changes since DEN140044 and DEN170046 were reviewed and found acceptable.
Unresolved Anomalies:
Sponsor states that there are no known unresolved anomalies associated with the system
software.
EMC Testing:
Not applicable.
3. Specimen Identification:
Same as referenced in DEN140044.
4. Specimen Sampling and Handling:
Same as referenced in DEN140044.
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Summary of the Assessment of Risk
For the Proposed Indications for Use
Risks associated with this device include erroneous test results (false positive or false
negative results), incorrect interpretation of the test report by the user or healthcare provider,
incorrect user action based on the test result (e.g., self-directing a change in drug dosage or
stopping of a medication that has been prescribed by a healthcare provider), and incorrect
action by the healthcare provider (e.g., use of the results by the healthcare provider prior to
confirming the test result). Incorrect interpretation and action by the user may lead to user
harm. Incorrect interpretation and action by the healthcare provider may lead to inappropriate
clinical decision making and user harm.
Summary of the Assessment of Benefit-Risk
For the Proposed Indications for Use
Given that there are possible risks associated with an incorrect test result, incorrect
interpretation of test results, and incorrect action based on the test result, the benefit-risk
balance of this device is undetermined and requires additional mitigations in the form of
limitations and special controls, beyond general controls.
Summary of the Assessment of Benefit-Risk, considering risk mitigation strategies
For the Proposed Indications for Use
The risks of incorrect user interpretation and self-directing a change in drug dosage or
stopping of a medication (i.e., an incorrect action based on test results) is mitigated by results
from a user comprehension study that demonstrated overall comprehension of the critical
concepts for the device including medication adherence. This risk is further mitigated by
labeling which includes user reports that specify that users should not use the results to stop
or change any medication. The user test report also indicates that the test does not provide
any information on any specific medication.
The risk of erroneous interpretation and incorrect action by the healthcare provider is
mitigated by adequate labeling including user test reports that specify that results should not
be used for clinical decision making and that results should be confirmed in a clinical setting
with additional testing before making any medical decisions.
Risks associated with erroneous test results are mitigated by limited analytical performance
studies, supportive clinical information for each allele, and adequate labeling. The user test
report indicates that results should not be used for clinical decision making and that results
should be confirmed by an independent pharmacogenetic test before making any medical
decisions since there is residual uncertainty associated with the analytical validation data.
Overall, the likelihood of benefit of the pharmacogenetic reports to describe variants
associated with the metabolism of some drugs in user reports and inform conversations with
healthcare providers that may prompt confirmatory pharmacogenetic testing outweighs the
likelihood of erroneous interpretation and incorrect action by the user or healthcare provider,
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when considering the mitigations provided by the limitations and special controls, beyond
general controls.
R. Conclusion:
The information provided in this de novo submission is sufficient to classify this device into
class II under regulation 21 CFR 862.3364. FDA believes that the special controls, in
combination with the general controls, provide a reasonable assurance of the safety and
effectiveness of the device type. The device is classified under the following:
Product Code: QDJ
Device Type: Pharmacogenetic assessment system
Class: II (special controls)
Regulation: 21 CFR 862.3364
a.) Identification: A pharmacogenetic assessment system is a qualitative in vitro
molecular diagnostic system intended to detect nucleic acid variants isolated
from human specimens for the purpose of assessing the presence of genetic
variants that impact the metabolism, exposure, response, risk of adverse events,
dosing, or mechanisms of prescription or over-the-counter medications. 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 presenting a potential, unreasonable risk of illness or injury.
b.) Classification: Class II (special controls). A pharmacogenetic assessment system
must comply with the following special controls:
(1) Design verification and validation must include:
(i)
Data appropriate, as determined by FDA, to demonstrate the analytical
accuracy and reliability of the device in intended use specimens, including
but not limited to precision, reproducibility, accuracy, limits of detection,
and interferences. This information must include:
(A) Data demonstrating appropriate, as determined by FDA,
reproducibility for each genotype using each claimed sample
type. Reproducibility data shall be evaluated using specimens
collected and processed in a manner consistent with the device’s
instructions for use, or, as determined by FDA, an appropriate
alternative sample panel.
(B) Analytical data demonstrating the limits of detection, including
the minimum amount of input DNA that will consistently
produce accurate results.
(C) Data demonstrating no clinically significant effects from
endogenous and exogenous interferents relevant to each intended
use specimen type. Interference data must also include an
16

(ii)

assessment of potentially interfering genetic sequences (e.g.,
variants proximal to the variant of interest, pseudogenes).
(D) Validation data appropriate, as determined by FDA, to support
specimen collection and handling claims.
(E) Clinical data generated in intended use patient populations
demonstrating the pharmacogenetic association between the
genetic variant tested and any clinical claims or therapy-related
recommendations associated with that genotype.
Results from an appropriate, as determined by FDA, user comprehension
study that demonstrate the intended user can use the device safely. The
user comprehension study must be designed to include the following:
(A) Study participants from a statistically sufficient sample size and a
demographically diverse (e.g., age, education level) population
that is representative of the intended use population and naïve to
use of the device, and
(B) An evaluation of all result comprehension concepts that are
critical for safe use of the device.

(2) The 21 CFR 809.10 labeling must include:
(i)
Clear information, written in language appropriate for the intended user,
that describes instructions for how test results should be interpreted. These
instructions must be supported by valid scientific evidence and include:
(A) Appropriate explanation of the claimed pharmacogenetic
associations for all variants included in the test, any relevant
variants not included in the test (e.g., that may contribute to false
negative results), and specific considerations by ethnicity, and
(B) Appropriate explanation of non-genetic and non-tested genetic
factors that may impact interpretation of the test results;
(ii)
Detailed descriptions of analytical performance including, as applicable,
precision, reproducibility, accuracy, limits of detection, and interferences
as specified in paragraph (b)(1)(i) of this section, in language appropriate
for the intended user;
(iii) A warning statement that the patient should not use the test results to
stop or change any medication, and that medications should always be
taken as prescribed by a healthcare professional;
(iv)
A limiting statement explaining that this test is not intended to inform
the patient about their current state of health, including whether or not
the patient should or should not take a medication, or how much of a
medication the patient should take, as appropriate;
(v)
A warning statement that the test does not diagnose any health conditions
and is not a substitute for visits to a doctor or other healthcare
professional; and
(vi)
A prominent and conspicuous limiting statement that the test provides
only a preliminary test result that needs to be confirmed using an
independent pharmacogenetic test without such a limitation prior to
making any medical decisions. Alternatively, appropriate design
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verification and validation activities, including the generation of robust
analytical data demonstrating appropriate analytical accuracy and
reliability of test results for each genetic variant included in the test report,
must be performed that demonstrate that the test can be used to make wellinformed clinical decisions.
(3) The test report 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, as applicable.
(4) Publicly available pre-purchase labeling with unrestricted access that contains
the following information must be provided:
(i)
A clear description of the test and its technology, the genotypes
detected, and relevant clinical claims associated with each genotype;
(ii)
A clear description of what information the test will provide. This
includes, but is not limited to, variant information, the limitations
associated with the test, and any precautionary information about the test
the user should be aware of before purchase; and
(iii)
A discussion of answers to frequently asked questions that is sufficient
to provide intended users with an appropriate understanding of
information specific to each pharmacogenetic association that is
claimed.
(5) The genetic test must use a sample collection device that is FDA-cleared, approved, or classified as 510(k) exempt, with an indication for in vitro diagnostic
use in DNA testing.
(6) 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 presenting a potential, unreasonable risk of illness
or injury.
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