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results, images, and Eelooy
medical transcripts

86,400 readings in a day

12l 1. Bigdata in healthcare, IBM

Data universe in 2012
100% = 2,837 exabytes' 1,000 employees, 2009

Terabytes

Investment services

Banking
Rest of

ing2
the world Manufacturing

Communications
Utilities
Government

Insurance
Resource industries
Transportation
Retail

\Wholesale
___

India

United
States

Western

China

Average stored data per US firm with more than

3,866
1,931
1,798
1,792
1.507
1,312
870
825
801
697
536

Europe
R Health care?

370 TB

Education
Professional services
Construction

Consumer services

319

278
231
150

1 One exabyte = 1,024 terabytes, nearly 2.5 times as large as US Library of Congress web archive| (as of May 2013).
2 The large number of firms in the manufacturing and health-care sectors reduces the available storage per company.

SOURCE: IDC; US Bureau of Labor Statistics: US Library of Congress; McKinsey Global Institute analysis

a2l 2. HMAof] =X = H|0|E|e] =7, McKinsey Global Institute, 2013
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Big data analytics can generate up to $190 billion annually Low estimate
in health-care cost savings by 2020 High estimate
Stage of Area of improvement due Potential cost savings
value chain to big data and analytics $ billion
= Comparative effectiveness
Clinical * Clinical decision support 75-150
operations = Remote patient monitoring
= Performance transparency
= R&D optimization
Research and = Personalized medicine 20-30
development = Pharmacovigilance'
Public health = Surveillance and response 5-10
Total 100-190

1 Also known as drug safety, “pharmacovigilance” is defined by the World Health Organization as the science and activities
relating to the detection, assessment, understanding, and prevention of adverse effects or any other drug-related
problem.

% 3. 0|2 22 220)|A 2lh|0|E &5 1}, MdcKinsey, 2013
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A A o7 QAFAA 2| A SH(Better point-of-care decisions)

BHAS = 7|He] 1AHFA](Engage consumers in their healthcare)

A A¥E& 74 (Reducing Readmissions)
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Y dagEole= AE A7 (Deep Neural Network, DNN), A3 AlZd™(Convolutional Neural
Network, CNN), &3} AlZA"HRecurrent Neural Network, RNN), A8} E=ul ®Al (Restricted Boltzmann
Machine, RBM), 415 A2 A7 (Deep Belief Network, DBN), 415 Q-UEY A (Deep Q-Networks) 52

daE|Esol lom ouR/YY A, SAUAL Aol Az SolA FERl e WAl Atk

HIC|0|E 2t M0l 212= 2= =0k &

gelolE e} maled 7]go] Agd AnE oJmr|r]e Huh avp#olil JiRlstE &F4e Ao R
A Aol g W AR 5o ojnuore] HAL AL Aow Ay
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xich 78% 90% 80% 68% 90%
A= 2| 79% 95% 74% 91% 95%

Medical Terminology

Health Language Inc.  UNC Health Care
Language Engine Terminology

Document Server -
S ICA-LanguageWare Resource
o (UMA Pipeline) & Workbench

Apache Lucene Search Engine

ICA-Text Miner

Lucene W
Index Tl i
Extended ICA JDBC Crawler Application

IBM InfoSphere Guardium
Data Redaction

IBM Content Analytics

Discharge Follow-up

UNC Health Care Clinical Data
Reporting

Warehouse

Pathology Reports
Discharge Summary Reports
Echocardiogram Reports
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Exogenous data
(Behavior, Socio-economic, Environmental, ...)

60‘%) of determinants of health

Volume, Variety, Velocity, Veracity

-.1100 Terabytes

Generated per lifetime

6TB

Genomics data
30°/o of determinants of health

Per lifetime
Volume
Clinical data
o - 04TB
10% of determinants of health Per lifetime
Variety

Source: “The Relative Contribution of Multiple Determinants to Health
Outcomes”, Lauren McGover et al., Health Affairs, 33, no.2 (2014)

28 5. Qlzio| WA BISO{L= Hlo|Ee] FRet 37|, 1BM 2014
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IBM Watson Vs. Cancer: The Race Is On

By mastering vast and fast-growing masses of data produced by cracking the genetic code,
cognitive computing aims to help doctors fight cancer one patient at a time.

2 6. IBM WatsonQ| QUE=0f| =MA|IR
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IBM2 2014% 119 v]=r Aig]oe] 7RQIAARE E47]H2l Pathway Genomicsof] £4}317|= i+,
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soss
IBM Watson + [} 2R84

Panorama

Hybrid artificial intelligence fusing
scientific big data and deep learning
for personalized health.

21 7. IBM WatsonZ?} Pathway Genomics@| Panorama A{H|A
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Patient Coach

* Personalized, real-time coaching
+ Testing and meddicatians reminders
+ Out of bounds alerts

= Metabolic 1arGet ranpes

Clinical Decision Support
+ Outcomes-based support
* EMR/EHR infepratian

« Clinical analysis amd tekncs

+ Pationt strstdicadion

+ Popalakion management

Automated Expert
Analytic System”

= Cloud-hased amalylics

+ Evidience-Dased guidelines
= Longitudingl tracking

= EventSalert tracking

oo

Soclal Engagement
= Farnily ant communely connectivity
= Carggiver alerts and suppost

2110, i SEXF AdZdae| 2HIISA 01E2]7|0|A DiabetesManager
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