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Outline
• There are a lot of clinical data available.
• Genomic data are and will be available on many
patients through biobanks, research studies, clinical
trials, and clinical genomic tests.
• Consents for data use span over a long period of
time, often before we envisioned what we would
do with the data. How can the data be used?
• What are the proposed changes to the Common
Rule, and what will the impact be?

Precision medicine allows us to surpass a
“single-layer” healthcare
We need to align and integrate diverse, often unstructured, data sets into a comprehensive
knowledge network if we are to understand the complexities of human health and disease.

C. Bickel/Science Translational Medicine, 2015

Hawgood S, Hook-Barnard IG, O’Brien TC, et. al. Precision medicine: Beyond the inflection point. SCI TRANSL MED
2015; 7(300): 300.

Why now? From the numbers
perspective…
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Opportunities for EMRs in Medicine

• Standardization of data collection
• Engagement of the patient through their health
portal, including education and decision support
• Engaging patients to partner in research and
retaining research cohorts
• May include returning individual research results to
patients in addition to aggregate research results

• Data mining to improve the quality of care and
perform research
• Storage of genomic data and iterative
reinterpretation

Data in the Columbia Clinical Data Warehouse from 1994
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What data are available?
•
•
•
•
•
•
•
•
•

Patient demographics
Visit history
Diagnoses
Procedures
Vital signs
Medications
Flowsheet elements
Structured notes
Unstructured notes (mined by natural language
processing)
• Genetic/genomic data

Other Data (2015)
Data type

Count

Diagnoses

3.3M

Procedures

570K

Lab tests

22M

Medications

1.5M

Vital signs

~80% of patients

Flowsheet/structured elements

400M

Notes

6.3M

De-identified Data Can Be Used to
Address Clinical Questions
• Remove all patient identifiers
• Name, address, MRN, etc.
• Unlinked research identifier
• Fake patient name

• No free text
• All dates shifted down 0-365 days
• All patients over 85 years  85 years old
• Some data binning for continuous data

E-Screening for Study Eligibility

10
Thadani J Am Med Inform Assoc, 2009, 16(6), 869-873.

Combining Research and Clinical Care in WICER

Larger Aggregated Clinical Datasets
• ACT https://ncats.nih.gov/pubs/features/ctsa-act
• NYC-CDRN http://www.nyccdrn.org
• Observational Health Data Sciences and Informatics
(OHDSI) http://www.ohdsi.org
• >100M patients

Biobanks
• Participants provide open consent for multiple
future projects, the details of which cannot be
provided at the time of enrollment.
• Future projects will use technologies unimaginable
at the time of consent
• Community advisory board is recommended
• Need to consider what to do about return of results
and incidental findings

Incidental/Secondary Findings

56 Genes that are medically actionable with severe but preventable outcomes, must be
reported unless a patient “opts out”, any age. Green et al. 2013; ACMG Policy Statement, 2014

Secondary Findings to Report in 1-3% of cases
Hereditary Breast and Ovarian Cancer

Hereditary Paraganglioma- Pheochromocytoma Syndrome

Li-Fraumeni Syndrome

Tuberous Sclerosis Complex

Peutz-Jeghers Syndrome

WT1-related Wilms Tumor

Lynch Syndrome

Neurofibromatosis Type 2

Familial Adenomatous Polyposis

Ehlers-Danlos Syndrome, vascular type

MYH-associated polyposis;
adenomas, multiple colorectal, FAP type 2; colorectal
adenomatous polyposis, autosomal recessive, with
pilomatricomas

Marfan Syndrome, Loeys-Dietz Syndromes, and Familial
Thoracic Aortic Aneurysms and Dissections

Von Hippel-Lindau Syndrome

Catecholaminergic Polymorphic Ventricular Tachycardia

Multiple Endocrine Neoplasia Type 1
Multiple Endocrine Neoplasia Type 2
Familial Medullary Thyroid Cancer
PTEN Hamartoma Tumor Syndrome
Retinoblastoma

Hypertrophic Cardiomyopathy, Dilated Cardiomyopathy

Arrhythmogenic Right-Ventricular Cardiomyopathy

Romano-Ward Long QT Syndrome Types 1, 2, and 3,
Brugada Syndrome
Familial Hypercholesterolemia
Malignant Hyperthermia Susceptibility

Green et al. Genet Med. 2013

JAMA. 2013;310(4):367-368. doi:10.1001/jama.2013.41700

JAMA. 2013;310(4):369-370. doi:10.1001/jama.2013.41709

JAMA. 2013;310(4):365-366. doi:10.1001/jama.2013.41703

GINA and Health Insurance
(effective May 21, 2009)

• Health insurers (Group, Individual, Medicare, Medicaid)
may not require individuals to provide their genetic
information or the genetic information of family members
to the insurer for eligibility, coverage, underwriting, or
premium-setting decisions
• Health insurers may not use genetic information either
collected with intent, or incidentally, to make enrollment
or coverage decisions
• Health insurers may not request or require that an
individual or an individual’s family member undergo a
genetic test
• Genetic information cannot be used as a preexisting
condition
Coalition for Genetic Fairness

GINA and Health Insurance
(effective May 21, 2009)

• GINA does not protect genetic discrimination in
life insurance, disability insurance or long-termcare insurance

Coalition for Genetic Fairness

Genetic Information and Legal
System
• Criminal justice system and ability to implicate
individuals in crimes (themselves and their family
members)
• Paternity
• Lawsuits for responsibility for bad medical
outcomes

What to do about return of results?
Is there an ethical duty to rescue?
• Many researchers have old samples with broad
consent that did not specify return of any results
• More recent consents allow for preferences for
return of results (most participants want results
and want all of them), but do not specify types of
results to be returned
• Need to consider what to do for deceased patients
• Some studies included minors and now trying to
reconsent at the age of majority
• Children’ right to an open future versus the “best
interest of the child”

AJHG. Vol 94: 6. p818–826, 5 June 2014

International Studies-special
considerations
• Global diversity is important for genomic studies
• Policies differ across countries about policies for return
of individual research results
• Ability to move biospecimens internationally may be
constrained
• Ability to share data may be constrained, especially
since genomic data can be identifying
• HUGO: research samples obtained with consent may be
used for other research if there is general notification
of such a policy, the participant has not objected, and
the sample used by the researcher has been coded or
anonymized

SPARKforAutism.org

SPARK: Simons Foundation Powering Autism Research
through Knowledge
To recruit, engage, and retain 50,000 individuals with ASD and their
biological family members to:
•
•
•
•
•

Identify causes of ASD
Accelerate clinical research
Enable genotype-driven research
Accelerate effective treatments
Create a culture of citizen scientists

SPARKforAutism.org
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SPARK Data Access
• Single central IRB

• SPARK genetic and behavioral data available to research
community as it is generated
• Data releases quarterly starting in 2016
• Ability to invite participants to research studies online or in
person

SPARKforAutism.org

Novel clinical outcome measures for ASD
• Apps for report daily behaviors
• Biosensors for real time data collection
• Recording speech
• Recording videos of behaviors

Longer-term goal: The Precision Medicine Initiative Cohort Program
• PMI Cohort Program (PMI-CP) will build a
longitudinal national research cohort of ≥1
million of American volunteers that will
provide the platform for expanding our
knowledge of precision medicine approaches.
• The PMI cohort will provide the information
needed for:
•

Developing quantitative estimates of risk for a
range of diseases.

•

Identifying the determinants of safety and
efficacy for commonly used therapeutics.
Discovering biomarkers that identify individuals
with an increased risk of developing common
diseases.
Using home and mobile health (mHealth)
technologies to correlate body measurements
and environmental exposures with health
outcomes.
Determining the clinical impact of loss-offunction mutations.
Enrolling PMI cohort participants in clinical
trials of targeted therapies.

•

•

•
•

“The PMI cohort program, by enrolling
and studying one million or more
participants in the U.S., will comprise an
accessible resource for researchers and
participants to work in partnership to
accelerate our understanding of health
and disease.”

: Where Rare is common

At the forefront of genetic testing with >700 genetic tests
with global presence; most rare / ultra-rare tests offered by
any laboratory in the world
Established first-ever commercial laboratory to offer clinical
next generation sequencing
FY2015 100,000+ patients

Clinical Genomics Experience
 Largest Rare / Ultra-rare Disease Genetic Repository
 >450K Patients tested

 >34K Exomes Sequenced (over 10,000 Families in largest clinical cohort published)
 >75K Inherited Cancer Tests performed
 >45K Inherited Cardiac Tests performed
 >160K NGS Carrier Screens performed
 >7K Tumor Panels performed

Current Clinical Consents Allow
• De-identified samples may be used for research or
for quality improvement laboratory programs

Social Media and the Rare Disease Community
Patients are Becoming Partners
Patient Connections

Established
Organizations
NORD
Global Genes
Eurordis

RareShare
Ben’s Friends
RareConnect (Eurordis)
RareDaily
INSPIRE (Genetic Alliance)
Rare Action Network
(NORD)
Patients Like Me
Social Media Patient Crossroads
Gene Whisperer

Facebook

How do patients use
established organization to
bring awareness to their
conditions?
Patients join social media
campaigns, participate in
events, and submit feature
stories to blogs to reach a
wider audience.

Twitter
Instagram
YouTube
Pinterest
LinkedIn

Many families use
patient- driven
communities to connect
and share information,
but rely heavily on larger
organizations to help
share their stories across
multiple social media
platforms.

Patient Tools: Facebook Support Groups
In the post below, Curren’s mother shared
the news of a recent PubMed alert to
inspire hope and increase awareness.

Global Genes, I love someone
rare! Campaign

Changes to the Common Rule
• Consent will be overtly required for any use of
biospecimens, even if discarded and de-identified

Current rule

Changes being
considered

Rationale for change

Research using existing
biospecimens (clinical or
from prior research) can
be done without consent
by stripping the
specimens of identifiers.

Reforms would require
written consent for
research use of
biospecimens, even those
that have been stripped
of identifiers. Consent
could be obtained using a
standard, short form by
which a person could
provide open-ended
consent for most research
uses of a variety of
biospecimens (such as all
clinical specimens that
might be collected at a
particular hospital). This
change would only apply
to biospecimens collected
after the effective date of
the new rules.

Changing technology in
the field of genomics has
dramatically increased
the amount and nature of
information about
individuals that can be
obtained from their DNA.
Surveys indicate a desire
on the part of most
respondents to be able to
decide whether their
specimens can be used in
research. Providing
mechanisms for such
control should enhance
public trust in biomedical
research

Current rule

Changes being
considered

Rationale for change

Each site in a study
requires IRB review.
Although the regulations
allow one IRB to carry out
the review for multiple
sites, it is common for a
single study conducted at
multiple sites to have
many IRBs separately
reviewing the study.

For all of the U.S. sites in
a multi-site study, the
changes propose a single
IRB of record.

There is very little
evidence that having
multiple IRBs review the
same study results in
enhanced protections for
subjects. By diffusing
responsibility for that
review, it might actually
contribute to weakened
protections.

Consent: make it meaningful
• With regard to informed consent in general (such as consent
to participating in clinical trials), the rules would be
significantly tightened to make sure that the process
becomes more meaningful.
• Consent forms would no longer be able to be unduly long
documents, with the most important information often
buried and hard to find.
• They would need to give appropriate details about the
research that is most relevant to a person’s decision to
participate in the study, such as information a reasonable
person would want to know, and present that information in
a way that highlights the key information.
• Solutions: videos and infographics to simplify concepts

Pharma Needs PR Campaign
• Patients don’t understand what pharma does or
how much it costs
• They feel the price of drugs is too high

• Patients don’t know what happens to their data
• Increased communication

• Need to support community, partnership, and
transparency to build trust
• Engage patients early and keep them engaged
• Benefit of honest brokers

Conclusion
• Write consents broadly
• Make consents meaningful (use videos,
infographics)
• Register preferences for data/biospecimens use
and return of results at baseline
• Build in the ability to recontact/reconsent/reset
preferences
• Include the patients community early and often

LearningGenetics.org
Patient education resource

