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DRUGS USED TO BE
DESIGNED WITH THE
AVERAGEPATIENT IN MIND

NOW, THEY CAN BE TAILORED TOSPECIFIC
PATIENTS' GENETICS, MICROBES, AND
CHEMICAL COMPOSITION

“Doctors have always recognized that every patient is unique, and doctors have always tried to tailor
their treatments as best they can to individuals. You can match a blood transfusion to a blood type —
that was an important discovery. What if matching a cancer cure to our genetic code was just as
easy, just as standard? What if figuring out the right dose of medicine was as simple as taking our
temperature?”

- President Obama, January 30, 2015
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“And that’s why we’re here today. Because something called precision
medicine ... gives us one of the greatest opportunities for new medical
breakthroughs that we have ever seen.”
President Barack Obama
January 30, 2015
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The President’s
Precision Medicine Initiative (PMI)

THE PRECISION MEDICINE INITIATIVE

To enable a new era of medicine through research and
technology that empowers patients, researchers, and providers
to work together toward development of individualized
treatments.
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PMI Objectives
 More and better treatments for cancer
. Identify genomic drivers of cancer in order to develop new, more effective treatments
* Development of a million person voluntary national research
cohort
o A patient-powered research effort that leverages existing research and clinical networks
J Development of interoperability standards and privacy protections to enable data
exchange
e  Commitment to protecting privacy
e Regulatory modernization
o Streamline regulatory processes for Next Generation Sequencing technologies
o Advance the development of high quality, curated databases to support regulatory
decisions
. Enable patient access to their own health information and the software needed for its safe
and accurate analysis
e Public-private partnerships
o Development of needed infrastructure to expand cancer genomics knowledge and to
launch the voluntary research cohort 5
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Precision Medicine Initiative:
Timing is Everything

e Advances in our understanding of disease
» Data science and bioinformatics advances
e Better technologies for biomedical analysis
e Large-scale genome-based research cohorts
* Sequencing continues to get cheaper and faster

= Availability of new data - microbiome,
diagnostics, and sensor data

= Clinical applications based on genomics and
other biomarkers are now available and being
used in the care of patients

e Public is Becoming a Partner in Clinical Care
and Research
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Precision medicine — Tailoring Health
Care to Each Patient

¢ The right treatment
e The right patient

e The right time
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Success of Precision Medicine Requires:

 Safe and accurate diagnostic tests that reliably identify
individual variation

* Learning health systems that enable researchers and
clinicians to learn from and inform the patient experience

* Development of targeted therapies that are more
efficacious or have less deleterious side effects for specific
individuals

* Updated research and regulatory policies that catalyze the
development of new treatments while protecting patients
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FDA — A Long History of Enabling
Precision Medicine
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FDA — A Long History of Enabling Precision Medicine

e 23 companion diagnostics cleared or approved

e 50 biomarkers used in targeting 147 approved drugs*
— Cystic Fibrosis, Cancer, Cholesterol, Psychiatric, Pulmonary, Infectious
Diseases, etc.

e More than 60 approved/cleared human nucleic acid based
tests™*

e More than 24 Guidances issued since 2005

*http://www.fda.gov/Drugs/ScienceResearch/ResearchAreas/Pharmacogenetics/ucm083378.htm
**http://www.fda.gov/MedicalDevices/ProductsandMedicalProcedures/InVitroDiagnostics/ucm301431.htm# and
http://www.fda.gov/MedicalDevices/ProductsandMedicalProcedures/InVitroDiagnostics/ucm330711.htm
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Next Generation Sequencing and Precision Medicine

e The human genome is composed of about 3 billion bases, and each individual
carries millions of genetic variants.

e Next generation sequencing (NGS) is a technology that can rapidly and
cheaply determine the entire sequence of an individual’s genome.

¢ Next generation sequencing (NGS) tests are critical for precision medicine,
because they have an unprecedented ability to identify variation.

11
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Precision Medicine Initiative: Modernizing FDA
Regulation of Genomic Laboratory Tests

Next

Traditional testing .
generation

12
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Barriers to Precision Medicine

Traditional clinical studies not possible because the number of patients
with a given variant is usually too small.
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Barriers to Precision Medicine

A lot of data exists in silos, and is not shared.
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Barriers to Precision Medicine

Different labs may produce different results from NGS.
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Precision Medicine Initiative - FDA

Vision: Implement new regulatory policies to promote research
and accelerate the translation of precision medicine
technologies into treatments that benefit patients.

e Near Term: Implement standards and shared resources that
will enable the development of knowledge for research and
patient decision making

e Longer Term: Implement standards-based regulation of
diagnostic tests that will ensure that the tests patients receive
provide accurate, reproducible, and meaningful results
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Precision Medicine Initiative: Modernizing
FDA Regulation of Genomic Laboratory Tests

* Need to ensure that the information that patients receive
from NGS tests is accurate and relevant to their condition
(analytically and clinically valid)

e Differences in data volume and interpretation call for a new
requlatory approach that will ensure that patients and
providers are able to make treatment decisions based on
accurate test results
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Precision Medicine Initiative: Modernizing FDA
Regulation of Genomic Laboratory Tests

e New regulatory strategies for next

generation sequencing

— Develop and implement standards to
ensure quality

— Develop open-source tools to help test
developers meet standards

— Promote translation and innovation to
advance precision medicine by adopting a
flexible, dynamic requlatory system
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Precision Medicine Initiative: Enabling
Discovery and Knowledge Generation

e Development of high-quality,

publicly available databases

— Create a data commons for a variety
of sources of information

— Enable the clinical interpretation of
genomic test results

— Support the success of the PMI by
ensuring that the highest quality data
is used for future research and patient
care
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e Advancing the accuracy
and reproducibility of NGS

— Crowd-sourced, cloud-based
platform

— Will provide tools and open
access resources

— Will allow the community to
test, pilot, and validate
approaches to NGS
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Goals for FDA Regulatory Oversight of NGS

— Protect patient safety by assuring genomic test quality

— Promote translation and innovation to advance precision
medicine by adopting a flexible regulatory system

— Support the success of the PMI by ensuring the quality of
the data used for future research
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Direct to Consumer Testing

— Protect patient safety by assuring test quality
— Assure accuracy of tests

— Assure users are provided with truthful and meaningful
data

23
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Questions?

alberto.gutierrez@fda.hhs.gov
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