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Ao 9Jske A=A 9sHEvidence-based medicine) 2.2 A5 A7 U YA AJS ZATE LA
(Evidence)= sto] Y4 7Hol =il 551l o5 AtoflA A&stal Qlet. Sfgtol A Toh= 2= o
2 HolHES 3/2A4sto] theold AykEolztal & 4= Atk wehA B A% A S vHE7] $13)
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ob50|al E-gstaiAt lEshal Qo LA HAIE 77| so] T Aa B Y 299 HYE A|aLst
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Al 2~E(Order Communication System, OCS), CTH MRIZ-E 9|& FArS st o7 JAAIAE(Picture
Archiving and Communication System, PACS), @ AAl 53 22 25 HAF JEE Asl7] 93t 4
AP EA| A" (Laboratory Information Management System, LIMS) 5= 5 4= 31t} 20154 7|1&, =4
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(j ) Bubble size = GDP Compelitive intensity to
O Sad] e adopt big data
tors studie
i1 s regort @ tHighest @ Moderate
Big data ease of capture .
Reflects ability to own or access data and analytics ‘ Figh . b
Higher i
Utilities ’ Natural !
resources Infor-
care Finance and
Manufacturing providers Insurance
'
| Transportation
and warehousing
Professional
services
Real estate
Managemem and rental
Construction ‘ of companies
Administration, support, .
and waste mar
dalion \ Govemment
and food Retail |
and trade
1
@ Educational services
Lower Arts and entertainment g i
Lower Higher
Big data value potential
Reflects value of data and/or competitive advantage achieved
EX: Mckinsey(2013)
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7P lerE99] 2016 EE78F R&D 2Ry of wp=d dAAof Hldgo[H Al 2018 1,427
g2, 202349 2,505 28 R T AR o&skal QIHE])[5]. ERF Technavioo Al T Al
g RAF BIA A= FAA O] BlHlo]E AP 20159 FE] 20199714 Q¥ BFE 42%=2 549
FdS T Ao, 53] w52 HE M Al Fulsta g oA 719 & ARAEY AldS vEgor A
AlA dAA o] Hldole] AR oF 63%E AR A0 Aokl Qlrt. 1 9] of 2 AT RAF HIlA]
oA = FAA 0] HlEo]E] AP ABHCAGR) 17.34% ~ 40.5%% “d74sto] 2018 1009 28 ~ 500
o Zelo] AR E AT A oR dS3haL Sl

S8 1 ZOAE ABALE B B4 Fo| FRZ o]F WaAlo] EAE0lE S-Ea)Age o

B AFES 38%2 7HY S5t AR o 2 &1 9)t} 9] Markets&MarketsQ] AJZA} H 1A
oA = FAA ] Al AR 20229 AR 3009 o]l €8 A o2 of|&okal Jlrt4].

(OB S0l im0l A7 (B9 i)

AE Mg A 2013 2018 2023 CAGR
FARa e PALIES 525 1,147 1,824 9.38%

NLIES 0 Q=AMH|A 4.4 6.7 10.5 9.47%
RERL AfH|A 17 28 42 8.41%

HIOIH MY-S¢ 27.3 146.4 346.2 21.27%

DBz B0 sid-24 1.6 6.9 344 37.55%
AZie-ElE0l 23 92.4 248 19.62%

EX: 271 |2HEH(2016)

1) “Global Big Data Spending in Healthcare Industry — Market Resaerch;2015-2019”,
http://www.technavio.com/report/global-big-data-spending-in-healthcare-industry-market-research-2015-2019, 2015.9.2
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Matching, Watson for Drug Discovery, Watson for Patient Safety, IBM Watson Imaging Clinical
Review 59| choket 1B 52 geto] oz Hopol 48817 Qek1e 2.

- IBM Watson HIZZ (BM ZE& XI2)

Creating Innovative Cognitive Solutions with Watson APIs

ONCOLOGY & GOVERNMENT . :
ficcRocTs LIFE SCIENCES VALUE BASED CARE IMAGING

Watson f¢ Social Prograrr Next Generation
Cenomice el rodran Clinical trals Population
S Mery ; Health Suite
W & Human \ Next Generation
DI Karer Sndljiics Radiologists
S NEd oonciaion jat=ontor e Cognitive BreastAdvisor
for Oncology Program Integrity Pationt Safety e

o) ® @ G @

Highly Adaptable Deep Learning Sequence Learning Natural Language Highly Domain-specific
Cognitive API Services Technology Capabilities F i ion and Curation

Watson Imaging for

cardiac disease

Voice to Report (V2R) for
Cardiologists and

Il Offeringscurrently available  [JJl] Offeringsavailable; additional cognitive integration in process [lll Offeringsin development 9
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2) https://verily.com/projects/precision-medicine/baseline-study/
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£ =40l & 227t Sl =Ui9] B¢ daA o HEloje=tal sk o] ZHA|AL Sl dlolEE At
A, A7EAHARE7HEC] 7L Qe BAAT HlolE T AZshe Aol diFzoltth sHARE IA
Ao BlEo]E = 9ot o] Bl Mg 52 K oA A= HlolE £jof= ofF B2 HolH =
S %35kl it A& S0, u]= NIH(National Institute of Health)ol|A] A¥3s= BD2K(Big Data to
Knowledge) AFIoll A= oot o] AAA 0] BlgoE & st At

“Biomedical Big Data is more than just very large data or a large number of data sources. -~ Biomedical Big
Data is diverse and complex. It includes imaging, phenotypic, molecular, exposure, health, behavioral, and
many other types of data.” [8]

HIO|RU|CIZ IC|0|El= Hho| TSt 2F9f GIOE(Qt B0H AAS JD[Sh= A20LILY. (F2) Hi0|20HZ HH0]
Bi= CiYot S&oi 001X, 4=0| Held, &d =&, g, ds S Ut H0IHE Zefeltt

2, 48] B Blo]e S S48k Zo] ohjeh, A1210] A% B oyt dold
$H, 3, AT S8 7MIE A5 EESH: Dk 28 doleeki AFSkL ek, Eat vl g3

“big data is “really about everything around the individual” including social interactions and activities, and not
just electronic health records. -+ not the collection of this vast amount of data” [9]

&|0|0E= St0| T AZ7I1F0] OfLI2E AfelY A, 2a 52 Zett /1019 RE FEE Zafoitt.
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Figure. The Tapestry of Potentially High-Value Information Sources That May be Linked to an Individual for Use in Health Care

STRUCTURED DATA

UNSTRUCTURED DATA

TYPES OF DATA T

— A
Electronic 1] Medication 2 Medication
pill dispensers prescribed instructions =
- Diaries.
Medication i Medication filled | Dose Route Allergies Herhal remedies
sl Alternative
NDC RxNorm Ouet!;(:;fe-g:ésket therapies
Demographics HL7 5
Encounters Employee sick days Visit type and time Chief complaint §
Diagnoses Death records SNOMED  ICD-9 DI Efferent_ial E
Procedures CPT icp-9 5
H T HOME T
R { PERSONAL ©  / TREATMENT EOINCRREoHIoIoy, ]
Diagnostics (ordered) | HEALTH | i MONITORS histology T
RECORDS TESTS ¢ ECG _ Radiology ||| s
Diagnostics (results) i L:itt'a‘{aslil;s; g-
Genetics PATIENTS : 23andMe.com SNPs, arrays F a
— T LIKEME.CON - : i =
Social history B i Police records Tobacco/alcohol use i BLOGS g
Family history Ancestry.com :.‘ ‘;
Symptoms Indirect from OTC purchases TWEETS E
B Fitness club memberships, BN E =
Lifestyle grocery store purchases e ‘Sfﬂt,( :
Socioeconomic Census records, Zillow, Linkedln POSTINGS
Social network Facebook friends, Twitter hashtags
. Climate, weather, public health databases,
Emvironment HealthMap.org, GIS maps, EPA, phane GPS News feeds
; >\f
Probabilistic linkage to validate existing data or fill in missing data
Examples of biomedical data Ability to link data to an individual Data quantity
Health care center (electronic A ~IE
E] Pharmacy data o foreed) oty = Easiertolink o individuals |
Dclaimsdata I:l Registry or clinical trial data Mafterio Lt mdwu‘?luals |
= Only aggregate data exists L &
Data outside of health care system More Less

CPT indicates current procedural terminology; ECG, electrocardiography; EPA,

US Environmental Protection Agency; GIS, geogr:
GPS, global positioning system; HL7, Health Level

-aphic information systems;
| 7 coding standard; ICD-9,

Institutional Classification of Diseases, Ninth Revision; LOINC, Logical

Observation Identifiers Names and Codes; NDC, National Drug Code; OTC,
over-the-counter; SNOMED, Systematized Nomenclature of Medicine; SNP,
single-nucleotide polymorphism.

EX: Weber G.M et.al(2014)
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oI=20| X|3g

3.2.1 29| X|piig
3211012

=2 20124 '¥3#3t ‘Big Data Initiative” A€ B0l Hldlo|g] R&De 29 g2]9] FA1e} g 24
ZQl Hlolg -8 Weks KA AR, AAA 0] HolE 3f vl= 58 E ¥ (National Institute
of Health, NIH) AF5}o] 13719] NIH BD2K (NIH Big Data to Knowledge)” AlE] & Ag3lo] 2| YL 5
I it} o9} glEo] AAFA o] HlglolE R&DE ol 2015¢ 19 HT ©HOJ2 ‘Precision Medicine
Initiative & HHSFHA FAA 0] Blgo|e] ] H=4Q1 &8-S oL, 20164 7| 2=E 29175008t
g E FA| 2 519t} (1% 6)<2 Precision Medicine Initiative®] THEA Q] HA4Q1 1.39] & 112
9] “All of Us” Z2IsH 0 2 wiutg o] 7§Ql A7} HH HE HolHE ASH o= 35t 977|&
HE S04 BE, A} 7o nBE, 84 9 YgFAlol gt vlofH, A7 BT FRE A 11

7kso] BEAL 125 S e A% B AH) ol AE 7 Ye ¢ 4 gk

(age oRmuRwwAE

THE PRECISION MEDICINE INITIATIVE

Pioneer a new model for doing science that empha:
ants, responsible data sharing, and

ill:
v right patient at the

4) http://bd2k.nih.gov
5) http://www.nih.gov/precisionmedicine/
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7) http://opendata.hira.or.kr/
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8) http://www.mfds.go.kr/index.do?mid=1769&seq=13523
9) http://www.mfds.go.kr/index.do?mid=1769&seq=13613
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v Weathers, environmental factors v Standard-based

Healthcare Big Data | [
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v Disease prediction
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. ¥ Security
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