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Today’s Discussion

• Who am I 

• The Environment

• Interoperability and National Scale Electronic Health Record Efforts 

• Analytics



IBM Research  |3 © 2008 IBM Corporation

Your products?
Your services?
Your financial strengths?
Your customer base?
Your supply chain?
Your management systems?
Your business model?
Your history?
Your brand?
Your expertise?

Whatever it is that makes you unique… infuse it 
with the new enablers of innovation, and you can 
earn higher profits, penetrate new markets, drive 
productivity 
– in a word, differentiate yourself from the 
competition.

What makes you special?

IBM through the years

2000s1990s1980s1970s1960s1950s1940s1930s1920s1910s1900sPre 1900
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We approach HCLS as an ecosystem of constituents centered 
around the needs of patients and consumers

Patients /
Consumers

Healthcare 
Providers

Drug 
Developers

Health Plans / 
Payers

Government 
Agencies 

Clinical Trial 
Support

Solution / 
Equipment 
Providers

Pharmacies / 
Retailers

Advocacy 
Groups
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IBM Research Worldwide

Established: 1982

Tokyo

New Delhi
Established: 1998

Beijing

Established: 1995

Haifa
Established: 1972

Austin
Established: 1995

Zürich
Established: 1956

Watson
Established: 1961

Almaden
Established: 1986
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The IBM Research Healthcare and Life Sciences Institute

• Brings technology and innovation from across IBM Research - 3200 
scientists, 8 laboratories around the world - to bear on customer 
problems. 

• Works collaboratively with leading edge IBM Healthcare and Life 
Sciences customers and partners. 

• From molecular biology to innovative uses of information technology in 
today's healthcare.

1LE1

GPCR in membrane
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• Who am I 

• The Environment

• Interoperability and National Scale Electronic Health Record Efforts 

• Analytics

Today’s Discussion
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Healthcare Environment – More Spending Does Not Guarantee Better 
Health as Measured by Longevity  
•World spends about 
$4.5Trillion, U.S. spends 
about $2Trillion
•US ranked 37th by WHO in 
Healthcare effectiveness 
(btw Costa Rica and 
Slovenia)
•In the U.S 42% of spend is 
Centers for Medicare and 
Medicade Services, much 
of the rest is large 
employers
•47 million Americans have 
no health insurance
•Approximately 100K 
deaths in US every year 
from preventable medical 
error.

Source: IBM Global Business Services and IBM Institute for 
Business Value
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“Sigma” Level Examples: IT Services vs Other Industries

Services Quality

Service Provider Measure
SLA Attainment + Production Efficiency + 

Financial Plan

Service Consumer Measure
CSAT = Consumer Perception – Consumer 

Expectation

31% 69.2% 93.32% 99.379% 99.977% 99.999%

Airline baggage handling
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IT Application 
Development & 
Maintenance

IT Change Management: 
Success of approved 
changes

% Good:

IT Services SLA 
Attainment

IRS Tax Advice (phone)

Electronics Board  
Manufacturing

Inpatient Medication Accuracy
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Attrition in the Drug Development Pipeline as high as 90%

10

A 46% increase in early stage pipeline has 
not been “translated” into submissions…

“Lost in translation”

While historically this attrition has been because 
of efficacy (differentiated) and safety in the future 
the additional limiting factor will be funds..
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Forces Driving Industry-Wide Transformation in Healthcare 
are Leading to Business and IT Innovation

Increasing Economic 
Pressure on Healthcare 

Adoption of New 
Business and IT Models

Market Drivers / 
Change Agents

Emergence of New 
Technologies 

Globalization

Consumerism

Aging / Chronic Illness

Expensive New 
Treatments

• Standards 
Adoption 

• Changing 
Business 
Models

• Value of IT

Business 
& IT 

Innovation

Price Inflation

Health Premium Increase

Rising National Health Expenditure

Growing New Drug R&D Cost, 
flat new drug pipeline

Stagnating GDP Growth

Economic Stimulus  



IBM Research  |12 © 2008 IBM Corporation

• Who am I 

• The Environment

• Interoperability and National Scale Electronic Health Record Efforts 

• Analytics

Today’s Discussion



IBM Research  |13 © 2008 IBM Corporation

• Electronic Medical Record – EMR.  An electronic collection of patient documents 
specific to one physician, clinic, hospital. (Also Electronic Patient Record – EPR) 
- Institution or physician centric
- Episodic
- Many versions and types exist

• Electronic Health Record – EHR.  An electronic collection of all healthcare 
documents for an individual
- Patient Centric
- Longitudinal
- ‘Gold Standard’ – physician and institution maintained
- Very few exist in reality

• Personal Health Record – PHR.  An electronic collection of all healthcare 
documents that an individual chooses to maintain
- Patient Centric
- Longitudinal
- Patient Controlled and Editable  
- Emerging area for healthcare in some countries

Working Definitions for Today’s Discussion
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http://www.accenture.com/NR/rdonlyres/15D767DA-7F3F-4AE6-ABDD-8260DA7BFFC5/0/eHRbrochureJune06.pdf
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IBM NHIN Architecture Prototype Project
Delivered to ONCHIT January 2007
• Fishkill, NY

- Taconic Health Information Network 
& Community (THINC)

- Dr. John Blair, CEO and President 
- 2,300 physicians supporting 700,000 patients
- Shared data using HealthVision hub

• Research Triangle, NC
- North Carolina Healthcare Information and 

Communications Alliance (NCHICA)
- Holt Anderson, Executive Director 
- Research Triangle area: 

• Competitive, high-tech urban environment

• UNC, Duke, Wake Forest 

• Rockingham County, NC
- North Carolina Healthcare Information and 

Communications Alliance (NCHICA)
- Rural environment with NC and VA patients
- Small, competitive practices and hospitals
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NHIN Healthcare Marketplace Partners

• Duke University Health System
Durham Medical Center

• FirstHealth of the Carolinas
Moore Free Care Clinic
Pinehurst Medical
Pinehurst Surgical
Southern Pines Women’s 
Center

•Kingston Hospital
•St. Francis Hospital
•Vassar Brothers Medical 

Center
•Physician Practices

Hudson Valley Primary Care
Bridge Street Family Medicine
Springside Medical Associates
Rabi Sinha, MD
Hudson River Community Health

• Morehead Memorial Hospital
Eden Internal Medicine
Pulmonary, Allergy and 
Asthma Clinic of Danville

• Moses Cone Health System
Family Tree OB/GYN
Moses Cone Internal 
Medicine Residency 
Program

Rockingham County NC/
Danville, VA

Research Triangle/
Pinehurst NC

THINC
Mid-Hudson Valley NY

CapMed
Personal Health Key
Possibility Forge
openEMR

McKesson
Horizon Physician Portal

Allscripts
TouchWorks

LabCorp
Reference Lab

Spectrum Labs
Reference Lab

SureScripts
Pharmacy Exchange

HealthVision
Physician Portal

New York 
Dept. of Health

North Carolina 
Div. of Public Health

Vendors Interfacing to IBM’s Core Architecture

Meditech
EMR

PossibilityForge
openEMR

GE Healthcare
Centricity Physician Portal

Initiate SystemsIBM Tivoli Eclipse OHF Bridge
IBM Data Power Cisco Systems

Core Architecture Products and Partners
IBM IHII
IBM HCN Gateway CTIS (Hosting)openEMR Viewer
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Data Sharing is important in Public Health as well as Clinical Care

• MECIDS = Middle East Consortium for 
Infectious Disease Surveillance
- Jordan, Palestine and Israel

• Establish national and international 
surveillance networks:
- Monitor population health
- Provide a common platform for 

communication, data sharing, and 
analysis

- Collaborate

• Initial scope of food-borne diseases
- Salmonella, Shigella
- Extend to more diseases easily
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FOAK customer introduction
Guangdong Hospital of Traditional Chinese Medicine (GDHTCM) 

• Founded in 1933
• A large modern enterprise group 

with 1 central hospital and 4 
branches

• Leading in Traditional Chinese 
Medicine (TCM) and  Western 
Medicine

• Owns many disease specifics and 
national key clinics

• Undertook clinical researches of 
National Key Research Program, 
e.g. 863 and National Natural 
Science Research Fund

Research 

Clinical 

Education 

5 hundred million medical installation assets

2,000 inpatient-beds

4 million outpatient-visit in a year around 

10,000 outpatients visit every day
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IHE – Integrating the Healthcare Enterprise

• IHE is a healthcare industry organization promoting coordinated use of 
established standards to improve healthcare IT system integration

• IHE defines a common framework and process for harmonizing, implementing, 
and testing multiple standards. 

- Enables healthcare interoperability within and between hospitals and clinics
- IHE profiles clarify the use of existing standards, such as HL7 and DICOM

• IHE produces healthcare integration profiles which:
- Address a given healthcare integration scenario
- Build upon one or more existing, established standards
- Define constraints which limit the options available when using underlying 

standards
- To reduce the effort and cost to integrate systems spanning a diverse set of 

healthcare IT vendors

• Sponsor “Connect-a-thons” to demonstrate standard’s based interoperability 
between industry vendors
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HIMSS Interoperability Showcase

Source: IHE
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Eclipse Open Healthcare Framework (OHF) and Open Health Tools (OHT)

• The Eclipse Foundation 
- Open source community whose projects are focused on providing an extensible 

development platform and application frameworks for building software. 

• The Eclipse Open Healthcare Framework (OHF)
- project within Eclipse formed for the purpose of expediting healthcare informatics 

technology. 
- extensible frameworks and tools which emphasize the use of existing and emerging 

standards in order to encourage interoperable open source infrastructure, thereby 
lowering integration barriers.

• Open Health Tools (OHT) is a new healthcare-centric open community, started in 2007 
dedicated to the design and development of open standards-based healthcare 
information technology 
- Membership in OHT already includes: US Federal Government Department of 

Veterans Affairs, Canada Infoway, UK National Health System, Australia NEHTA, 
IBM, Oracle, Eclipse, BT, HL7, IHTSDO, Misys, OMG, Red Hat, among others.

- OHT is working with Eclipse which incubated this new, large OSS effort.
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• Who am I 

• The Environment

• Interoperability and National Scale Electronic Health Record Efforts 

• Analytics

Today’s Discussion
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Find record and acquire useful
patient information Diagnose Treat Document & process records

Increase Cognitive WindowIncrease Cognitive Window

RelevantRelevant PatientPatient
InformationInformation

Anywhere,
Any Time

Any Device

Anywhere,
Any Time

Any Device

Automatic document
generation

Automatic document
generation

ClinicianClinician’’s Environment s Environment –– the Challenge for IT at the Point of Carethe Challenge for IT at the Point of Care

• Clinician’s Use Systems
• Horizontal Platform for Knowledge Workers
• Clinician’s Use Systems
• Horizontal Platform for Knowledge WorkersSource:  John Silva, M.D.
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• Original Code 
- Pentium 4 @ 3GHz

• Optimized Code:
- CBE @ 3.2GHz x 2
- Converted from C++ to C
- Parallelized for 16 SPEs
- SIMDized
- Optimized for Memory BW

• Data: 98 data sets

Results:
• Execution time reduced from 

5 hrs, 11 mins to 5 mins, 9 secs

Mutual-Information Linear Image Registration
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Medical Information Hub

http://www.youtube.com/watch?v=VAwYdmUd59A
Source:  Andre Elisseeff Zurich Rsch and Nhumi Corp
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EuResist – Data and Deep Analytics to Improve HIV/AIDS Therapy

• EuResist – EU Programme

• Predict in-vivo efficacy of  anti-
retroviral drug regimens against
a given HIV.  Based on viral
genotype data integrated 
with treatment response

• IBM  hosts and manages the largest 
HIV clinical genomics dB in the world

• Freely available on-line
clinical support system

IBM Research  |26

Prediction 
Systems

EuResist
DB2 v9

EuResist
DB2 v9

Arevir Karolinska ARCA

training
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Aalim - Multi-modal data analysis and decision support

EKG Images/Time 
Series

HL7, CDA, XDS

UMLS, MESH Cardiac CT 
images (DICOM)

Cardiac 
echo 
video & 
MRI

Patient 
demographic 
information from 
EMR

AudioSource:  Tanveer Syeda-Mahmood Almaden Rsch
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AALIM: Advanced Analytics for Information Management

• Based on the key idea
• Similar patients (based on their multimodal exam data) -> similarity in the 

diagnosis (and hence treatment and outcomes)
• Is a clinical decision support system that

• Integrates data to form a holistic longitudinal picture of a patient’s condition 
• Analyzes multi-modal  cardiac diagnostic data per patient.

• Demographics, vitals, medications, billing codes, significant problems
• Cardiology textual reports with clinical history
• ECG waveforms, Cardiac echo videos

• Finds  similar patient cohorts from EMR to a given patient’s data in individual 
modalities and in their combination.

• Sophisticated multimodal analytics based on EKG, Echo videos, and 
reports.

• Summarizes the findings in easy-to-read reports accessible via Web-browser.
• Dominant diseases, medications, etc.
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AALIM System 
Screens

Patient overview 
page:

gives a 1page 
summary of 
significant 
problems, 
medications, 
comparative 
diagnostics, exam 
results, etc.



IBM Research  |30 © 2008 IBM Corporation

Longitudinal view tracks 
patient’s key measurements 
over time. Gives detailed 
year-by year view of 
evolving conditions and 
medications prescribed.
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Contextual view 
gives 
comparative 
diseases and 
treatment 
information 
based on 
similar patient 
statistics. Is 
personalized 
for the patient’s 
specific 
conditions and 
exams.
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Mobile Health – Robust Monitoring for Outpatient Population

• Initial application for pharmaceutical industry drug trials
- Real-time feedback improves patient safety 
- Enables monitoring and dosage adjustments based on results
- Accuracy & compliance documented

Bluetooth Enabled

Real-time
Feedback

Data
Health

Monitoring

Compliance 
monitoring

Server

Sensor equipped
Bubble Pack
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PlugFest November 2008

(canned)

EHR

Wired AHD

Telehealth
Service

PAN Interface XHR Interface
Sender ReceiverDevice Manager

PHM Report
•Glucose

(canned)

Telehealth
Service

PHM Report
•Weight

Wired Weighing Scale

Wired Independent Living 
Activity Hub

Wired Glucose Meter

Wired Glucose Meter
PHR

Continua Health Alliance
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Census, CDC

Online Analytics using a stream optimized system

Clinical, Insurance

Wellness, Citizen

WELLNESS SERVICES

THIRD PARTY CONSULTING

SELF MANAGEMENT

MONITORING SERVICES

TRENDING ANALYSIS

CLINICAL DECISION 

PROACTIVE 
OUTBREAK DETECTION

REALTIME HEALTH CENSUS

Contextual Data Sources

IBM System-S

Biometric Sensor Data

CENTURY’S FOCUS

+

HIGH SPEED STREAMS

VERY LARGE NUMBER OF STREAMS

SLOW SPEED STREAMS
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A Three-Way Collaboration

IBM Research
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Neonatal Intensive Care Unit, or NICU
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Neonatal Care 

• 1 in 14 babies are born 
premature in Canada

• Premature babies can be up to 
17 weeks early and weigh only 
450gms

• They can spend 3-4 months in 
NICU

• Similar conditions apply 
elsewhere around the world
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High Level View of Streams Architecture

Ubiquitous Sensor
Network

Stream-based Distributed Interoperable 
Health care Infrastructure (CENTURY)

Solutions 
(Applications)
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‘Data Baby’ – Working with Sick Children’s Hospital and U of Ontario 
Institute of Technology

• Project Artemis

• InfoSphere Streams is configured to 
perform online analytics on streaming 
data coming from medical instruments 
used to monitor premature infants in 
the Toronto Sick Children’s Hospital.

• Up to 24 hour ‘advanced warning’ of 
the onset of nosocomial infection. 

• IBM Smarter Planet reference and TV 
advertisement

IBM is ranked the #4 most Innovative Company of 2010 by Bloomberg Business Week –

citing IBM's collaboration with a Toronto hospital


