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What Business Are We In?

The Emergence of Health as the Business of Health Care
Asch DA, et al. (2012) N Engl J Med, 367, 888
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OECD Reviews of Health Care Quality: Japan (5 Nov. 2014)
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VRE (EYBE) SE. ERERRFAEE RNorm) . 2K EERI—F (NDC)
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Weber GM et at. (2014) Finding the Missing Link for Big Biomedical Data, JAMA, 311, 2479
SNOMED-CT (SNOMED Clinical Term) : =&, Fi R, lEZH LT HERERAE
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-O—F&



BRICEVWTHRRE-EREYT T—2DOMELROLNFET

- M ! BREES—RASUR

~~~~~~ ePEr Brownstein JS et al.(2009)Digital Disease Detection,
NEJM, 360, 2153
TEREZF RMTEEE)
Ayers JW et al. (2014) Could Behavioral Medicine
Lead The Web Data Revolution?, JAMA, 311, 1399

privacy, & security
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DPC (Diagnostic Procedure Combination): 2003#E[ZDPCRIEEEREXILFIENBAINT-, BBEKRBFROZETAFEREZZT.
THEF: FEMARTEROTH. BRORE. REOER. 2. AR, UNEYT—2avIZEF 5T 5, (BRTHEZRHPHD)
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http://www.genome.gov/sequencingcosts/
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Cleveland Clinic, Yale Cancer Center, City
of Hope, New York Genome Center, Fred
& Pamela Buffett Cancer Center, Ann &
Robert H. Lurie Children‘s Hospital,
McDonnell Genome Institute, === -

Natural’ Langiage Processing,
» Infopmation Retrieval,
Knowledge Reasohing,
Machine Learning,
High-Performance Computing
(80.TeraFLOPS) |

Apple (BFH#28)

Johnson & Johnson (B E&E#S)
Medtronic (EEEE#2S)

CVS Health(ER) - - -

https://upload.wikimedia.org/wikipedia/commons/2/22/IBM_Watson.PNG
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BFHILTDEAREE

‘/2009£E 2 H N H ITECH;i(The Health Information Technology for Economic and Clinical Health Act )
[ZKY., BFHILTZEALEEMERERICEMEN DO
ST EITIEDT =, CREDERIZELNTENLHES)

CDE=
SRR MIIEROEREERZR LSE L. ELVEENHoT=,
> BERDGTRBERMOERZHEEFTITL2EZRNZL, BFDOENBLETH 1=,

1. EROBRGETEZRALIEMRMEZEDHLHEVSBEFHEEIEIEMN o1,
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3. BFHLTIRHBOEREEROMBEERMENGTI o1,
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Blumenthal D, Tavenner M (2010) The “Meaningful Use” Regulation for Electronic Health Records, N Engl J Med, 363, 501
Blumenthal D (2011) Wiring the Health System — Origin and Provisions of a New Federal Program, N Engl J Med, 365, 2323
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EHR is electronic health record.

“Any EHR system” is a medical or health record system that is either all or partially electronic (excluding systems solely for billing).
“Basic EHR system” is a system that has all of the following functionalities: patient history and demographics, patient problem lists,
physician clinical notes, comprehensive list of patients’ medications and allergies, computerized orders for prescriptions, and ability to
view laboratory and imaging results electronically.

Hsiao C-J, and Hing E (2014) Use and Characteristics of Electronic Health Record Systems Among Office-based Physician Practices: United
States, 2001-2013, NCHS Data Brief, No. 143, January 2014
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Sharing Individual Patient Data from Clinical Trial




2005 LU ARIEROBHRRABBLTOES
KTOREBRIFHMAOEE: ClinicalTrials.gov

v FDAAA(Title V111 of the Food and Drug Administration Amendment Act of 2007)

- BEE M. EEESROTEEDORIEZEMNET S

- £ TDPhaseH® R (Broh EZH| £EYHFIDOFE1HEEHERE. EEEI O/
iﬁ,*ﬁ %H’E_I b'|$1‘ﬁﬁi£ﬁ_tn%ﬁfea5|bllltytrlals of dewces)

- & HKregistration & FAFEHE R # B summary resuls D [FERZ 22 F'aﬁ(CIinicaITriaIs.gov)

» X| ClinicalTrials.gov(Z

@ 180,000

S 2% S ES K

S 160,000 Eﬁiéhfl/\élﬂgﬁ?{&

wn Y =

O s DERHETS

= 120,000 19974 MFood and Drug Modernization ActT&

7 . FDAAA Enacted FRISLEL LA, FAREEEC Zh

> ICMJE Policy [FEFBHEINTIHD o1,

y 00w Implemented 201548 A4 BB AT, 195,837 BN

45 6000 M/ TS,

~ 40,000 / ICMJE (International Committee of Medical Journal

S / Editors) Policy: The ICMJE requires, and

g 2000 o _.-’ recommends that all medical journal editors require,

2 0 - registration of clinical trials in a public trials registry
Q& @\- és\- Q@ Qd- Qdo ég @ ésb s w&*\?@ o {,: at or before the time of first patient enrollment as a

condition of consideration for publication.

Zarin DA et al. (2015) The Proposed Rule for U.S. Clinical Trial Registration and Results Submission, N Engl J Med, 372, 174
https://clinicaltrials.gov/ct2/resources/trends
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Colors indicate the number of studies with locations in that region

Least T o

Labels give the exact number of sindies

Source:http://ClinicalTrials.gov

2 ClinicalTrials.govIZZ& xS TULNHHhiE Bl 75 ER 24
201548 A4 A B AT, 195,837 ABHEIN TS,
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GSKE —Co);‘él\gﬁ'l‘sﬁa) - ﬁ: CIinicaIStUdyDataRequest.com

v’ Open-Access Clinical Trial System

- 20134E(Z. GlaxoSmithKlinehV;BERIKEEE LT >TLVAREREHR (& E4
IESN-EBFBEAOT—3) DRI IEFEST=,
- 201441 BIZIZ108E S 0L . 1,200, £ D BERMNZEEFSNTLVS,

» Study sponsors who have committed to use this site are Astellas, Bayer, Boehringer Ingelheim,
Eisai, GSK, Lilly, Novartis, Roche, Sanofi, Takeda, UCB and ViiV Healthcare.
https://clinicalstudydatarequest.com/ (Accessed Aug. 6, 2015)

- 20135 A M b2014F5 AL TIT8HE DR T AR—FIL BN RHE SN, £
D R36H DI T OR— L ASIndependent Review PanellZ &> TH&ER
. SHIZ23ENT—IHEEZNITEAT,

- AREOFHEH

> REREFONAFTI—D—DWRE. BEHDAR. BEL DA D LLERTLGE

Strom BL et al. (2015) Data Sharing, Year 1 — Access to Data from Industry-Sponsored Clinical Trials, N Engl J Med, 371, 2054
https://clinicalstudydatarequest.com/Default.aspx
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Bk T ERLI-ABRIEHMODEEH: PhRMA&EFPIA

vREPhRMAERRIMEFPIAIL., RERT—3DHEEZHEDD
CEE: BEOTSAIN—ERETS
cEH2: EOHRFIHECESMEEETS
CEHIZ: AYMEZHEADOBREENERETS
VUTDHRZER. BT 5

RREBEDT—EIHB DRI

VEBELRILOT—E2: NOMEZEHT 2. BREEDHER. N—XF71U%H
T4 (baseline characteristics) 25 P I iR EE | INAFAR—H—EEBEEERT A FE
BREEZD, CNBIXEHHREZE (Case Report Forms) | ZERE s 2 T—E2R—X 1k
=Ndo

YRRRLARILDT—5: TEHEHRLU-BFHNGERRKRERT —2THY . HEHH
[CEEEN .. IRIESNT-BEALANILOT—E2h0EHEINTIND,

v &1 %3 Scientific Review BoardZ# X &L .. T—3 £ EDEEEZEET 5,
VCNFIERIF2014FE1B1BNLETT S,

,PhARMA and EFPIA (2014) Principles for Responsible Clinical Trial Data Sharing — Our Commitment to Patients and Researchers —
N—RS( %% BREME~NDERNADNRESINETO. AQREFEHT —2OBRKT —240E,

PhRMA: the Pharmaceutical Research and Manufacturers of America

EFPIA: European Federation of Pharmaceutical Industries and Associations
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KTORBEROEE: IOMDEIE

v I O M (REHET7HTI—EFEHER) d) E}J%Recommendaﬁons (J an uary 2015)

L ABROETORAGRER. [T 2HBIXEEN S Eexpected norm TH B |
ELVDXIEZBETHRNESTH D, BEZTEXNIELERZR/IMETHILE
BHICEEH O ICERDINESTHD,

2. ARKEELARBEIEME. CCTEOLIRAISENS LG BB T —2Z A6
FARETHD,

3. RRTADERAERERISHEL, BMEHMET —2Z2HEFIILICLLBEEZED
ét&')d)%ﬁﬁﬁﬁifé&%’éﬁéo

4. BERIKEEILGERT —AHBILEVEO S ORBZERRT D-OICBEESNDEIES
jJ’é—%—f'l‘:L'Cﬁ')’\“é'Cdbé F EARBET AHAOBMERDE=OHIZ. HHTRE
Thd, (BRE ELREE CARIKES. BRE. I5TE. #itt. X2 8EFHLL)

IOMDBT—2HFITROZEH

>E=FHIZLABIRMOFER. evidence baseD &1t . FILWVEREEZEAH T,
THEICEETHEEBEOHR. BB OEX

o

Strom BL et al. (2015) Data Sharing, Year 1 — Access to Data from Industry-Sponsored Clinical Trials, N Engl J Med, 371, 2054
Institute of Medicine (2015) Sharing Clinical Trial Data - Maximizing Benefits, Minimizing Risk -, January 2015
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Trial Design Study Completion
& Registration or Termination Time Regulatory |YES
— Application? 18 months
Eaft'ﬁlpan: Publication NO after product
nromen abandonment
12 months 6 months 18 months or 30 days
At after study after after study after
trial registration completion publication completion regulatory
approval
\ 4 A 4 \ 4 A\ 4
Data Sharing Summary-level
Plan Results
oI, ED K% BEREEE )
T—aREFEINS iﬁ; Post-publication Full Data Post-regulatory
5h . ELTED Data Package Package Data Package
Registration :;—g;i'?;-)g;)\; Lay Summaries HRAREXAS STORMTET  ETOT—IL,
Elegments FOEL ’ ToAO—HEER, T8I Eiigétf:iﬁ
o BBRBMEO—RO sToFara—Le  ORI—L. #  BIEREE
WHOAS 8 320D IR AR D= DBE SEEMARATENEL, fRAT  EHERITEIEE.
EHRBTOM—ILOBE a—F&&T, fEfra—F

X RERSATHADIL: ks, @zT —3E£FITLHH

Institute of Medicine (2015) Sharing Clinical Trial Data - Maximizing Benefits, Minimizing Risk -, January 2015

*) WHO® International Clinical Trials Registry Platform (ICTRP) TiE & 41 TL\4Trial Registration Data Set (TRDS)

1. Primary Registry and Trial ldentifying Number 2. Date of Registration in Primary Registry 3. Secondary ldentifying Numbers

4. Source(s) of Monetary or Material Support 5. Primary Sponsor 6. Secondary Sponsor(s) 7. Contact for Public Queries 8. Contact for Scientific Queries
9. Public Title 10. Scientific Title 11. Countries of Recruitment 12. Health Condition(s) or Problem(s) Studied 13. Intervention(s)

14. Key Inclusion and Exclusion Criteria 15. Study Type 16. Date of First Enrollment 17. Target Sample Size 18. Recruitment Status

19. Primary Outcome(s) 20. Key Secondary Outcomes
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Sentinel Initiative
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EXER. ERBROTLEICEITIEFERVATLA
FDA'’s Sentinel Initiative

/FDADED B FRIL- A= FT417 (20085 BAIR)
—2004%FIZCOX-2:# IRHIBHEF Z,E (B RAEZE) Vioxxh T 5 55 HUX
—)FDAh\ﬁuru LT_E%HH&J:U I:J?*g%%go)ﬁé |$ *E /ZTL\@*%&
—>TUOFRIL-DRTLEFRAL. REMEMBEDOHEZMFEZHET S,

VESEVUFRIL-TADIYL

ﬁi%%@%@&@e#&%tm@n THIZ R Tk (20094 6H8R)
T2 IN—rF—EBELERE T —2R—X

20147 IR

« /N\—hF—Z 4 = longitudinal claims data + the ability to retrieve medical records

- #ET—HET )LMini-Sentinel Common Data Model % {3 FH

c 18D T—AN— b F—DRmEFIVIEHDT—2EUNE

« University of lowa College of Public Health, HealthCoreZg&
- 48008 ADVEEREN ., IFRT —ABNEBESNDODOH S,
- ORI ZAETEENTLDD, 22~64FEN62%%F HHTLVD,

http://www.mini-sentinel.org/
Psaty BM & Breckenridge AM (2014) Mini-Sentinel and Regulatory Science — Big Data Rendered Fit and Functional, N Engl J Med, 370, 2165
Claims data: L7 MPDCPT—471 &



SO FRIVLDERERAV-HAELEH SN TWNET
= F R @EeEan AWV EREO RS ERFEY

F®1 2DDHEABEEDTEMLLER
HEHFSY INT7I Ao
- - ~ ~ — HIEE M 3=
BEY REH REE BEY REH REE | [TE5EVELT,
10,599 16 1.6 43,541 160 3.5 FDAIL5 | &=
—— ~ - FRTHEHERK,
£2E: DEMEBESEHSh-EE. RER: HEEHOORMEFRRER
RER: FEEDHS100,0008 H=YDFHLEH (no. of events/100,00 days at risk)

U5 LMEERIRBRABRD A2 7 ) A2z AWV EERO R £ 4R

x2 2DDMsmEEDRTE ML
' - I EUFRILD
SHIEEHMmMDFREAERK BEE SOLTEBRMET
<& » — > » — \ \ [')
HEHRSY TLT7UY FEHRSY TLIFUS YRS ) [F AT RDEHBY
EEEm LEDT-
1,387 528 16,074 10,002 1.41 BHDFFENNHE
AT FI)ORIZENTADDSUF LLLLEREBREZRLVTLNS, YRS OHEICITEES R 137) é o
ETFTILNBLLATINS, URZHEDI5%EFERXE (CI)[X1.28-1.55TH S,

1) Southworth MR et al. (2013) Dabigatran and Postmarketing Reports of Bleeding, N Engl J Med, 368, 1272
2) Sipahi I et al. (2014) A Comparison of Results of the US Food and Drug Administration’s Mini-Sentinel Program With Randomized Clinical
Trials: The Case of Gastrointestinal Tract Bleeding With Dabigatran, JAMA Intern Med, 174, 150
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Health’s Big Data to Knoeledge (BD2K)
eMERGE Network
Precision Medicine
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NIH’s Big Data to Knowledge (BD2K) Initiative

V2012ENIHMD  EYMEFEYT T—3% R KRERTSEEHELT,
BD2KA =7 T47%ib T3, BRIIF4D,

L EYEREVI T AORE. IR EF.FIRZRETS

2. TRBWAEREYI T ERFEL. FIRILKERS

3. EYMEZEEYYT T—2ET—AHEOHELZRILTS

4 FT—ERZO L EEES (COE: Center Of Excellence) #5%319 %
v 2 XK11MDCOE (Center of Excellence for Big Data Computing)

- Big Data for Discovery Science (The University of Southern California)
- Center for BD in Translational Genomics (UC Santa Cruz)
- Center for Causal Modeling and Discovery of Biomedical Knowledge from BD (U. of Pittsburgh)
- Center for Expanded Data Annotation and Retrieval (Stanford University)
- The Center for Predictive Computational Phenotyping (The University of Wisconsin — Madison)
- Center of Excellence for Mobile Sensor Data-to-Knowledge (The University of Memphis)
- A Community Effort to Translate Protein Data to Knowledge: An Integrated Platform (UCLA)
- ENIGMA Center for Worldwide Medicine, Imaging, and Genomics (U. of Southern California)
- KnowEng, a Scalable Knowledge Engine for Large-Scale Genomic Data (U. of Illinois)
- The National Center for Mobility Data Integration to Insight (Stanford University)
- Patient-Centered Information Commons: Standardized Unification of Research Elements (Harvard U)

Margolis R et al. (2014) The National Institutes of Health's Big Data to Knowledge (BD2K) initiative: capitalizing on biomedical big data, J

Am Med Inform Assoc, 21, 957
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e M E RG E(electronic MEdical Records and GEnomics) N etWO I’k

funded by NHGRI (National Human Genome Research Institute)

V200782, BFHIWNTZEZRAL. T/ LEEREXRET H1-0
(a2 ) —SF LAMEII ST -,

Group Health S % &1\

Cooperative f
w‘ ssentia-Rura Boston
Health Alars ‘i‘ et ( @&‘ ’S Hospital
C pisinge -
.m -y Msunt Sjnai

Systenm @ M _ N
chool of Medicine
(%\‘ Idren’s Hospital

afPhiladelphia
Jospital

®: 20074 Phade ]
®:2011% Phase I H
@ : 20128 M2

http://d-maps.conilint

.php?lang=en




rFSURAL—2aFIILRAED I —AT20EBEZ(EYDO2HYET

e M E RG E(electronic MEdical Records and GEnomics) N etWO I’k

v 20074 (ZBABL1=eMERGE - | TO X7 BHY

1. EMRMSBEEMIZTT/FM4T%#RET S (EMR-based phenotyping)

2. TOFEREHEIZGWASEITD

3. EMRIZEDGWASET—A2HFIZHSHE., &, tSHZFEEEMET S
v 2011EMSIREST=eMERGE -l TIZ4Y / LAEEDERICEHEXTE T,

® PGx(pharmacogenomics) TIFHI/NMREV/OER T LIV, ugEEETILI7) 5
BEEEREBRIDUNREZFUEET ERERET D BRIFRET / LIEBRMNSE

BEICAEEXERERZRHL. ERBICLOIRBRERRTEEHER-FFMT 5,
Table Phases of Translational Research
Phase Notation Example
TO Gene and other discoveries GWAS
T1 Discovery to candidate health application PGx
T2 Health application to evidence-based observational studies
practical guidelinesurium=gs<isstotem)
T3 Practice guidelines to health practice Dissemination research
T4 Practice to population health impact Outcomes research

Gottesman O et al. (2013) The Electronic Medical Records and Genomics (eMERGE) Network: past, present, and future, Genet Med, 15, 761
Schully SD et al. (2012) How can we stimulate translational research in cancer genomics beyond bench to bedside? Genet Med, 14, 169
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Precision Medicine Initiative

v20155% 1 A308 . A/ \< X sEH Precision Medicine InitiativeEtiE %
EERLI-,

V2IBRILDREZEZESICTEK
v NIH(L3{ERJL) : 1008 AL EDRSUR)—hSiEbaR—RFZE
v NCI(0.7BF L) : BNADKRSAN—EEZFDETE
v FDA(0.1ERJL) : Initiative;EENE HEHE T -0 DR HI D HH 2R
v ONC(.0518FJV) : MHEERZIRET HIZLEDEFE, privacy&security D EREE X o

VBLDHRMLDERKH
- 5

v Collins FS & Varmus H (2015) A New Initiative on Precision Medicine, NEJM, 372, 793
© MRMGEHEABRTRETS-OICTIRRICESHARFSIU12EY £ITF, BEEEZES
v BERDIEH
v Lander ES (2015) Cutting the Golden Helix — Regulating Genomic Testing in the Era of Precision
Medicine, NEJM, 372, 1185

v $E
v Rearoon S (2015) Precision-medicine plan raises hopes, Nature, 517, 540
v L
v Coote JH et al (2015) Is precision medicine the route to a healthy world?, Lancet, 385, 1617

v Bayer R et al (2015) Public Health in the Precision-Medicine Era, NEJM, 373, 499
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