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http://healthitanalytics.com/features/how-precision-medicine-will-shift-from-research-to-clinical-care
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How Precision Medicine Will Shift
from Research to Clinical Care

Precision medicine is an exciting area of innovation, but there's a
long way to go before research meets quality clinical care. Newsletter Signup

Health Analytics (Twice Weekly)

[[] EHR and Meaningful Use (Twice Weekly)
[[]Revenue Cycle (Twice Weekly)

[] Patient Engagement (Weekly)

[ mHealth & Telehealth (Weekly)
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Director of Editorial
jbresnick@xtelligentmedia.com
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THE PRECISION MEDICINE INITIATIVE® mg‘%?um

BTTRTYFRT AT FAN AN AN AN Y QO‘!W".I FAAFFATFIYFAYSAYIAYSAYIEYY

Launched by Pres
y The time Is right because of:

January 20, 2015
Sequencing Improved New tools

of the human technologles for for using large
genome blomedical analysis datasets

Images as a courtesy of Jyothisman Pathak (Weill Cornell Medicine, Healthcare Policy & Research)
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The Program will start by collecting a limited set of
standardized data from sources that will include

* Participant questionnaires

e Electronic health records

* A baseline physical evaluation

* Biospecimens (blood and urine samples)
* Maobile/wearable technologies

* Geospatial/environmental data

Data types will grow and evolve with science

technology, and trust slide as a courtesy of
Jyothisman Pathak

(Weill Cornell Medicine,
Healthcare Policy & Research)

A research cohort that will engage a million or more Americans who volunteer
to contribute their health data and biospecimen over many years to improve
health outcomes, fuel the development of new treatments for disease, and
catalyze a new era of data-based and more precise preventive care and medical
treatment.

https://www.nih.gov/precision-medicine-initiative-cohort-program/precision-medicine-initiative-cohort-program-frequently-asked-questions
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The path from big data to precision medicine

Opreci Si O Ispromesohg tc proviged

@he right patient

with the right dose
of the right drug,

(@)

att he ri ght t1 me

Bevan E Huang, Widya Mulyasasmita & Gunaretnam Rajagopal (2016). The path from big data to precision medicine, Expert Review of
Precision Medicine and Drug Development, 1:2, 129-143, DOI: 10.1080/23808993.2016.1157686
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PrecisiorMedicine& Big Data

EXPERT REVIEW OF PRECISION MEDICINE AND DRUG DEVELOPMENT, 2016 .
VOL. 1, NO. 2, 129-143 Taylor & Francis

http://dx.doi.org/10.1080/23808993.2016.1157686 Vorior & Frexce Gecup

REVIEW

The path from big data to precision medicine
Bevan E Huang®, Widya Mulyasasmita® and Gunaretnam Rajagopal*

*Discovery Sciences, Janssen R&D, Menlo Park, CA, USA; "Johnson & Johnson Innovation, Menlo Park, CA, USA; “Discovery Sciences, Janssen R&D,
S : PR,

ABSTRACY ARTICLE HISTORY
Precision medicine aims to combine comprehensive data collected over time about an individual's Received 3 January 2016
genetics, environment, and lifestyle, to advance disease understanding and interception, aid drug Accepted 19 February 2016
discovery, and ensure delivery of appropriate therapies. Considerable public and private resources  Published online

have been deployed to harness the potential value of big data derived from electronic health records, 9 March 2016

‘omics technologies, imaging, and mobile health in advancing these goals. While both technical and  yeywonps
sociopolitical challenges in implementation remain, we believe that consolidating these data into Big data; EHR; mHealth;
comprehensive and coherent bodies will aid in transforming healthcare. Overcoming these challenges genomics; data integration;
will see the effective, efficient, and secure use of big data disrupt the practice of medicine. It will have precision medicine; real
significant implications for drug discovery and development as well as in the provisioning, utilization world evidence; data

and economics of health care delivery going forward; ultimately, it will enhance the quality of care for ~ analytics

the benefit of patients.
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US FDA Def|n|t0n FDA. Paving the Way for Per s dhedwiEmefiedida Brodoct DeectopmerD £
* http://www.fda.gov/downloads/ScienceResearch/SpecialTopics/PersonalizedMedicine/lUCM372421.pdf; 1b

neot he tadmddioaltieatngent
to the individual characteristics, needs, and preferences
of a patient during all stages of care, including

A prevention,
A diagnosis,
A treatment, and

A follow-upb .
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US FDA Def|n|t0n FDA. Paving the Way for Per s dhedwiEmefiedida Brodoct DeectopmerD £
*  http://mwww.fda.gov/downloads/ScienceResearch/SpecialTopics/PersonalizedMedicine/lUCM372421.pdf; 1b

néeot he tdmddioaltieaingent to the individual characteristics, needs, and

preferences of a patient during all stages of care, including
A prevention,
A diagnosis,
A treatment, and
A follow-upb .

Big data, as it applies to precision medicine, is the generation and
repository of large amounts of data from

_ _ Data Mining
bio-specimens, Il Machine Learning
health records,

medical imaging and

o T To Ix

Sensors,

from which disease-specific factors, patterns, and associations

can be computationally identified and used
to customize medical treatments unique to the individual
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Figure 1. In the future, precision medicine will be enabled by individuals surrounded by a cloud of data. Layers of the cloud represent data varying between
those directly affecting/quantifying the individual, and those quantifying the environment and indirectly affecting the individual, i.e. levels of the exposome.

Published in: Bevan E Huang; Widya Mulyasasmita; Gunaretnam Rajagopal; Expert Review of Precision Medicine and Drug Development 2016, 1, 129-143.
DOI: 10.1080/23808993.2016.1157686
Copyright © 2016 Informa UK Limited, trading as Taylor & Francis Group
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Published in: Bevan E Huang; Widya Mulyasasmita; Gunaretnam Rajagopal; Expert Review of Precision Medicine and Drug Development 2016, 1, 129-143.
DOI: 10.1080/23808993.2016.1157686
Copyright © 2016 Informa UK Limited, trading as Taylor & Francis Group
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Instrumenting the health care enterprise for discovery research in
the genomic era

Shawn Murphy, Susanne Churchill, Lynn Bry, et al.

Genome Res. published online July 14, 2009
Access the most recent version at doi:10.1101/gr.094615.109
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Szalma et al. Journal of Translational Medicine 2010, 868
http://www translational-medicine.com/content/8/1/68 ,Ai!s\ JOURNAL OF
TRANSLATIONAL MEDICINE

METHODOLOGY Open Access

Effective knowledge management in translational
medicine

Sandor Szalma'’, Venkata Koka', Tatiana Khasanova?, Eric D Perakslis®

BriefinF%s in Bioinformatics Advance Access published March 7, 2014
BRIEFINGS IN BIOIN RMATICS. page | of Il doi:10.1093/bib/bbu006

Translational research platforms
integrating clinical and omics data: a
review of publicly available solutions

Vincent Canuel*, Bastien Rance™, Paul Avillach, Patrice Degoulet and Anita Burgun

Submitted: lith November 2013; Received (in revised form): 3rd February 2014
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An exemplary platform

tranSMART: An Open Source and Community-Driven Informatics and
Data Sharing Platform for Clinical and Translational Research

Brian D. Athey, PhD'; Michael Braxenthaler, PhD’; Magali Haas, MD, PhD?;
Yike Guo, PhD*
1Univ&-‘:mity of Michigan, Ann Arbor, MI; *Pistoia Alliance, Wilmington, DE;
*One Mind for Research, Rutherford, CA; 4Imperial College London, London, UK

() UANRSMART http://transmartfoundation.org/ G@mE@Ea

:"ZranSMART

Scheufele E, Aronzon D, Coopersmith R, McDuffie MT, Kapoor M, Uhrich CA,
Avitabile JE, Liu J, Housman D, Palchuk MB. tranSMART: An Open Source
Knowledge Management and High Content Data Analytics Platform. AMIA Jt
Summits Transl Sci Proc. 2014 Apr 7;2014:96-101.

YanSMART 2010 Avrual
Meating - Oct 20.27 & UCSD

LUBMIT » Poster for he TRAINING PROGRAM - NEXT
AanSMART Anrual Meeting SLABS Oct 3181 < lranSMART

gater Competion al UCSD Advanced workNow
[ et Seh MTTE L HECAS biad e i
EH RTWY |

M ST

Athey BD, Braxenthaler M, Haas M, Guo Y. tranSMART: An Open Source and Next Community Mesting
Community-Driven Informatics and Data Sharing Platform for Clinical and . ' s on 18 October 2016, of
Translational Research. AMIA Jt Summits Trans| Sci Proc. 2013 Mar _ i aa ol watch a previous
18;2013:6-8. i
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Scheufele E, Aronzon D, Coopersmith R, McDuffie MT, Kapoor M, Uhrich CA,
Avitabile JE, Liu J, Housman D, Palchuk MB. tranSMART: An Open Source
Knowledge Management and High Content Data Analytics Platform. AMIA Jt Summits
Transl Sci Proc. 2014 Apr 7;2014:96-101.

Athey BD, Braxenthaler M, Haas M, Guo Y. tranSMART: An Open Source and g
Community-Driven Informatics and Data Sharing Platform for Clinical and

Translational Research. AMIA Jt Summits Transl Sci Proc. 2013 Mar 18;2013:6-8.
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