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Tabulating
Systems Era
1900 – 1940s

Programmable
Systems Era
1950s – Present

Cognitive
Computing Era
2011 –



Interacts
Capture context and problem, visualize results, collaborate with user

Reasons
Link related 
elements, 

incorporate context, 
generate and score 

hypotheses, produce 
actionable insights

Learns
Collect feedback 
and learn from 
outcomes at all 

levels and 
granularities

Understand
s 

Process and 
deeply interpret 
the data, both 
structured and 
unstructured

What is a Cognitive system?
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Watson Cognitive Learning
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The Toronto Raptors used 
Watson to analyze players 
and compare them on 
different dimensions like 
shooting, assists, and 
rebounds during the NBA 
draft.

To date, an estimated 400 million people have interacted with IBM Watson.
All types of companies in many different industries have launched 
initiatives using Watson. 

Retail outlets such as Macy’s and the Mall of America are 
employing Watson’s language-processing tools to help shoppers 
navigate their stores.  After North Face embedded Watson in its 
website to match users to winter jackets, the company saw a 
double-digit percentage boost in order value.

A collaboration between Sesame Workshop and 
IBM is leveraging Watson’s pattern recognition and 
natural language-processing skills to create 
preschool curriculums tailored to children’s learning 
styles.

Walmart recently created a chat app called 
WorkIt that uses Watson to digest the 
retailer’s employment issues and policies in 
order to answer questions that employees 
may not want to pose to managers.

The Weather Company's arsenal of local 
data about weather conditions is put 
through IBM Watson to produce new 
understanding of weather patterns and 
more accurate forecasts.
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Watson for 
Genomics
Insights into tumor DNA 
sequencing

IBM Watson Health is cognitive

In development/testing In researchAvailable

Watson for Clinical 
Trial Matching
Identify all eligible trials 
for a patient

Watson Discovery 
Advisor
Insights from vast medical
and research literature

Electronic 
Medical Record 
Advisor

Analysis of 
Medical Images
MRI, mammogram, etc.

Watson for 
Oncology
Lung, Breast, Colon/Rectal 
Treatment Plans

2005 2011 2014 2015

IBM 
Research 

begins 
developing 

cognitive 
computing

Watson 
wins 

Jeopardy

IBM 
announces 

Watson 
business 

unit

IBM 
announces 

Watson
Health

8



Business problem: 
Need better individualized cancer treatment plans

Solution: 
• Suggestions to help inform oncologists’ decisions 

based on 600K+ pieces of evidence and 2M pages of 
text from 42 publications

• Analyzes patient data against thousands of historical 
cases and trained through 5000+ Memorial Sloan-
Kettering MD and analyst hours

• Evolves with the fast-changing field

Attacking the 
cause of one 
in four deaths

IBM Watson
Oncology
Built with Memorial Sloan Kettering
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Watson for Oncology
Gives oncologists assistance make more informed treatment decisions



Watson for Clinical Trial Matching

To ease this and other challenges, IBM Watson for Clinical Trial Matching 
(CTM) enables clinicians to quickly match patients with potential trials for 
cancers treatment using cognitive computing combined with natural language 
processing.

Watson uses cognitive technology and natural language processing to:
• Extracts information from patient records
• Reads and understands inclusion and exclusion criteria from clinical trials
• Enables clinicians to more quickly evaluate potential clinical trials for which 

patients may be eligible

Matching patients with clinical trials is a challenge for clinicians

10

Early Metrics:
• Percentage of breast cancer patients screened for a trial at POC  11 à 48%
• Time to screen one patient  30  à 8 minutes
• Patients enrolled in a trial from 3.2/4.0  à 6.3/month
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Watson for Genomics
Business challenge: 
• Analyzing the whole genome/exome 

sequence is manually time consuming 
and requires advanced analytics and 
domain expertise in genomic medicine to 
derive information that is pertinent to a 
patient 

Watson solution: 
• Initially focused on cancer, Watson for 

Genomics uses a variant call file 
generated by Next Generation 
Sequencing from a patients tumor 
leading to these 3 steps:

Use cases: 
• For a cancer patient, allows for 

identification of driver mutations, their 
impact on pathways and the identification 
of  drug targets with a list and 
categorization of drugs. 

Molecular Profile Analysis

Pathway Analysis

Drug Analysis
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Empowering the Oncology Community for Cancer Care

Genomics 

Oncology
Clinical

Trial
Matching
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• Patient	files	analyzed:		1,022
• >99%	accuracy	in	identifying	

Molecular	Tumor	Board	findings
• Identified	additional	therapeutic	

options	in	approximately	1/3rd of	
all	cases	(~335	cases)

• 292	patients	are	still	living
• Of	the	living	patients,	42	were	

identified	to	have	“high	action	
ability	drugs”	potential

• Institute	researching	patients	for	
additional	testing	and	changes	to	
existing	treatment

UNC Lineberger Cancer Center

Oct 7, 2016
IBM Watson

Oncology Advisor
on 60 Minutes

https://www.youtube.com/watch?v=PXf8Nq_zx0A
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Anomaly detection involves 
complex analytics

Anomaly detection in coronary angiographyWatson for Analysis of Medical Images
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Is this image depicting normal or abnormal coronary anatomy?
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EMR Assistant
sifts through patient medical history to highlight essential information

• Navigate and process EMRs to unlock hidden insights within the data, with the goal of 
helping physicians make more informed and accurate decisions about patient care

• Collate key details in the past medical history and present to the physician a problem list 
of clinical concerns that may require care and treatment, highlight key lab results and 
medications that correlate with the problem list

• Classify events throughout the patient’s care and present within a chronological timeline  



Watson + Medtronic
Diabetes Care using a Patient Engagement App and Care Management Protocols

Personalized Diabetes Mobile 
Companion for the Individual

Integrated Evidence Based Diabetes 
Care Management Program

Medtronic
Turning Point
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• Uses real-time continuous glucose monitoring and insulin information from Medtronic pumps 
and glucose sensors 

• The cognitive computing software can inform users about how specific foods will influence their 
glucose levels, track diets over time and spot otherwise hidden patterns in that data

• Sugar.IQ acts as a personal assistant and can detect patterns and predict diabetic events three 
to four hours before they occur with a  75-86% accuracy rate

• Helps users better understand how their behavior affects their glucose levels in real-time
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Watson for Benefits
• A Cognitive Self-Service Agent who can 

answer member questions anywhere, 
anytime, in natural language

• IBM’s Cognitive Benefit Analyzer tool 
integrates with benefit rules systems to 
help deliver a cognitive conversation 
regarding benefit coverage

• Initial focus:  Member Management, 
Benefits, Provider Network, Shopping, 
Appeals & Grievances

Improve	member	
engagement	with	the	
knowledge	of	your	best	
agents	– providing	
consistent	and	accurate	
answers	and	advice

Reduce	operating	costs	with	improved	
deflection	rates	(automated	calls),	lower			
average	handling	times,	increased	first	
call	resolution,	decreased	training	costs,	
and	improved	agent	efficiency	through	
agent	assist	

Improve	accuracy	and	
compliance	–
providing	a	greater	
member	experience

Greater	member	
satisfaction	and	
retention	via	an	
improved	member	
experience
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Compete on Volume
• Individual Patients
• Focus on Episodic Encounters

Compete on Outcomes
• Population Health Management
• Focus on Health and Wellness

The New Model of Care

Fee for
Service

Value-Based
Care

PAST FUTURE
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Population Health Management

HEALTHY / LOW RISK CHRONICAT RISK
ACTIVE 
DISEASE

No or very-low touch Medium to 
high touchLow touch High 

touch

40-60% 5-15%20-25% 2-3%

60+

5-10% 30-40%15-20% 40-50%

RISK
STRATIFICATION

POPULATION

RELATIVE 
COST

TYPE OF
ENGAGEMENT

Fully automated
Validate from data

Blended -
retail outlet, 

care mgt, 
automated

Mostly automated 
with email, call, 
text, mobile app

Active 
Case 
Mgmt

OUTREACH
NEEDED

~20% of population 
drives ~80% of cost

ENTIRE 
POPULATION
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Payment Influences Delivery Models

FULL	CLINICAL	RISK
Brings	new	responsibility	for	
managing	overall	health

Optimized	health	
outcomes,	maximized	
revenue

OPTIMAL	CLINICAL	DELIVERY
Requires	transformative	care	
management	as	the	population	
expands
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Clinician-Enablement for Population Health Management
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Clinical
data – 10 %

Genomics
data – 30%

Exogenous 
data – 60%

Medical 
Literature

Guidelines

Institutional 
Knowledge

Apply Cognitive Learning –
Individual and Population Health
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SOURCE:  Bipartisan Policy 
Center Report - “F” as in FAT: 
How Obesity Threatens 
America’s Future, 2013
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Social determinants of health converge with traditional care

Severity 
of need

Population 
Health 

Management

Health & 
Human 

Services

No-touch, 
automated benefits 

disbursement

Low-touch, 
service delivery & 

coordination

No-touch, 
automated 

patient outreach 

High-touch 
case management

Cognitive Care 
Management

Low-touch, 
prevention / 
intervention

High-touch 
care

High

Low
Eligibility &  
entitlement

Enrollment

On a foundation of cognitive 
computing
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Care Management – the Future

Everyone has a cognitive care plan that helps determine the most 
effective mix of high-touch and low-touch interventions 

Individual

Multidisciplinary 
care team

Physician

Patient Service 
Representative

Nurse / NP

Care Manager

Social worker
Cognitive care 
management
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Personalization
For the

Individual

Social Programs

Education
Governments

Home Health Agencies

Practitioners

Hospitals

Therapists

Health Plans

Family

Public Health

Medical Devices
and Diagnostics

Bio-Pharma

Employers

Driving Engagement Across Communities of Care

Payers



The Journey to Cognitive in Healthcare

Information Layer
How is data managed and 

used?

Descriptive Layer
What is happening or what 

has happened?

Predictive Layer
What could happen?

Prescriptive Layer
How can we achieve the 

best outcomes?

Cognitive Layer
Tell me the best course of 

action

Healthcare 
Data Models

Data 
Management

Data 
Governance

Clinical 
Research

Personalized 
Healthcare

Guided 
Consumer 
Experience

Healthcare
Dashboards

Predictive 
Modeling

Healthcare
Reporting

Patient 
Similarity

Financial 
Planning

Forecasting

Early 
Interventions

Compliance/
Risk

Simulation

Optimal 
Treatment

Content 
Management
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Cognitive computing complements traditional analytics by 
creating a value continuum for healthcare professionals

Analytics Cognitive computing

§ Addresses predefined 
problems

§ Addresses ambiguous 
problems

§ Provides accurate and 
definitive answers

§ Provides answers with a 
margin of error

§ Handles information with 
known semantics

§ Handles information 
without explicitly knowing 
semantics

§ Deals only with known 
data types

§ Allows to expand into new 
types of data

§ Interacts in formal digital 
means (e.g. commands, 
screens) with humans

§ Interacts in natural 
language with humans

Analytics’ data-driven approach and cognitive computing’s knowledge driven 
approach solve different elements of business problem – thus combining 
them together delivers greater value
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Thanks!

Judy Murphy
murphyja@us.ibm.com
@JudyMurphyHIT


