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Background
The

All of Us Research Program (AoURP) is a large collaborative
initiative sponsored by the National Institutes of Health (NIH) with a
primary objective of building a research resource composed of
participant-provided information (PPI), including environmental,
physiologic, health data and biospecimens from 1 million or more
research participants who reflect the diversity of the U.S. Participants
are invited to undergo physical measurements and provide
biospecimens from which genomic information and other biomarkers
will be derived.
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Strategy to achieve the Investigational Device Exemption
This is the high level process for Data Generation:

In response to a Pre-Sub Question the FDA response included following guidance:
“You should provide precision data for each assay as well as between assays.”

Proposal: We will include data in the
IDE that demonstrates:
1. Precision within and across labs
2. Precision within and across assays
3. Precision stratified by variant type
and sequence context.
We will do this with reference samples,
cell lines, and donor specimens.

In our IDE application we need to demonstrate that:

A core value of the program is that participants will have access to their
data and that they may receive information potentially relevant to their
own health. To this end, the program will include a return of results arm,
in which predispositions to the development of certain diseases will be
assessed through examination of a panel of genes (currently these are
the ACMG59 genes) and high confidence pharmacogenetic variants.
Primary testing will involve Whole Genome Sequencing (WGS) as well
as a custom genotyping array (AoU Array). Both assays have been
validated as lab-developed tests (LDTs) by the All of Us genome center
awardees - a group of CAP/CLIA certified clinical labs in genome
centers across the US (Broad Institute, Baylor College of Medicine,
Johns Hopkins, and the UW Northwest Genome Center).

Regulatory Framework for AoU and FDA
Since health-related and potentially actionable information is being
returned to healthy individuals who have not had a physician-ordered
clinical test for a specific condition, the US FDA has determined that this
represents a significant risk activity and therefore requires an
Investigational Device Exemption (IDE). IDEs are covered by a set of
federal regulations - 21CFR Part 812.
The scope of an IDE is defined by 21CFR812 as:
“The purpose of this part is to encourage, to the extent consistent with
the protection of public health and safety and with ethical standards, the
discovery and development of useful devices intended for human use,
and to that end to maintain optimum freedom for scientific investigators
in their pursuit of this purpose.”
The process:

Sample collection,
storage, and DNA
extraction are safe and
valid for downstream
use.

Confirmatory testing for positive
The AoU genotyping test and the
risk-associated gene mutations prior to
AoU WGS test are analytically
return provides an effective risk-mitigation
valid for intended use.
strategy for false positive results.

The impact of interfering
substances on testing is
understood.

Limitations of both assays are
well characterized and
performance over the entire
reportable region is understood.

The performance of all
intended specimen types
through extraction and
downstream processing
is understood.

A participant’s results will not be
different based on which
Report language and counseling content is
genome center their sample gets appropriate for intended use.
sent to.

A centralized variant reporting framework
supports consistent and harmonized
variant interpretation.

In response to a Pre-Sub Question the FDA response included following guidance: “In
support of accuracy of each WGS method, please plan to provide data for key quality
metrics across the 67 genes in the panel level validation testing… This data will help
evaluate the robustness of the platform... by considering the quality metrics as a surrogate
source of analytical validity.”:
Proposal: we will use % of genome covered to
at least 20X as a measure of production
performance. We will further report the regions of
the reportable region that do not meet the level
of: at least 20X coverage, base quality of at least
Q20, and mapping quality of at least Q20 (a
version of the metric suggested by Goldfeder
and Ashley (https://www.biorxiv.org/content/10.1101/051490v1.full).

Back and forth with the FDA*
We said, “Hey, we think the scope of the IDE should be from DNA to VCF.”
They said, “Nope, your device is the entire process from Consent to Return of Results.”
They said, “You should demonstrate the effect of Interfering substances on your processes for both
blood and saliva.”
We said, “Saliva collection is in an FDA approved device (DNA Genotek OGD-500) and blood is
collected in standard EDTA tubes.”
They said, “Well, maybe that’s ok then. You have to show that the collections are done in accordance
with manufacturers instructions.”
We said, “Will do”.
They said, “You need to include (in your validation studies) real clinical specimens with reportable
variants for each gene you intend to return results for”.
We said, “These are rare variants, in some cases extremely rare. Take a look at the frequency that
we’ve reported these variants out of 10,000s of tests. Also, check out the genes that we have already
included in our aggregate validation cohorts. Also, we can get some cell lines to have a reproducible set
across all sites.” (see figures to right).
They said, “hmm… that might be ok.”
We said, “We would like to return PGx information to participants.”
They said, “We have a lot to say about that.”

*Paraphrased discussions based on written and in-person feedback from FDA based on our
pre-submission application. Not actual quotes.

Cell lines are available with
clinically relevant variants in these
genes.

