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Disclaimer 
Information regarding potential future products is intended to outline our general product direction and 
it should not be relied on in making a purchasing decision. The information mentioned regarding 
potential future products is not a commitment, promise, or legal obligation to deliver any material, code 
or functionality. Information about potential future products may not be incorporated into any contract. 
The development, release, and timing of any future features or functionality described for our products 
remains at our sole discretion. 

 

THE INFORMATION CONTAINED IN THIS PRESENTATION IS PROVIDED FOR INFORMATIONAL 
PURPOSES ONLY.  WHILE EFFORTS WERE MADE TO VERIFY THE COMPLETENESS AND 
ACCURACY OF THE INFORMATION CONTAINED IN THIS PRESENTATION, IT IS PROVIDED “AS 
IS” WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED. IN ADDITION, THIS 
INFORMATION IS BASED ON IBM’S CURRENT PRODUCT PLANS AND STRATEGY, WHICH ARE 
SUBJECT TO CHANGE BY IBM WITHOUT NOTICE.  IBM SHALL NOT BE RESPONSIBLE FOR 
ANY DAMAGES ARISING OUT OF THE USE OF, OR OTHERWISE RELATED TO, THIS 
PRESENTATION OR ANY OTHER DOCUMENTATION. NOTHING CONTAINED IN THIS 
PRESENTATION IS INTENDED TO, NOR SHALL HAVE THE EFFECT OF, CREATING ANY 
WARRANTIES OR REPRESENTATIONS FROM IBM (OR ITS SUPPLIERS OR LICENSORS), OR 
ALTERING THE TERMS AND CONDITIONS OF ANY AGREEMENT OR LICENSE GOVERNING 
THE USE OF IBM PRODUCTS AND/OR SOFTWARE. 
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The problem – rapid change 



© 2012 IBM Corporation © 2012 IBM Corporation 4 



© 2012 IBM Corporation © 2012 IBM Corporation 5 



© 2012 IBM Corporation © 2012 IBM Corporation 

 

6 

Unstructured data is messy but 
filled with key medical facts 

Medications, diseases, 

symptoms, non-symptoms, 

lab measurements, social 

history, family history and 

much more 
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Seton Healthcare Family 

• Not-for-profit organization which provides healthcare 

services for over an 11-county population of 1.9 million: 

– 5 major medical centers 

– 2 community hospitals 

– 3 rural hospitals 

– An inpatient mental health hospital 

– Several strategically located health facilities 

– 3 primary care clinics for the uninsured. 
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Project: Reducing Congestive Heart Failure (CHF) 

Readmissions 
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Business Challenge 

Seton Healthcare strives to reduce the occurrence of 

high cost Congestive Heart Failure (CHF) 

readmissions by proactively identifying patients likely to 

be readmitted on an emergent basis.  

  

What’s Smart? 

IBM Content and Predictive Analytics for Healthcare 

solution will help to better target and understand high-

risk CHF patients for care management programs by: 
• Utilizing natural language processing to extract key 

elements from unstructured History and Physical, 

Discharge Summaries, Echocardiogram Reports, and 

Consult Notes 

• Leveraging predictive models that have demonstrated 

high positive predictive value against extracted elements 

of structured and unstructured data  

• Providing an interface through which providers can 

intuitively navigate, interpret and take action 

 

 

Smarter Business Outcomes 

• Seton will be able to proactively target care 

management and reduce re-admission of CHF 

patients. 

• Teaming unstructured content with predictive 

analytics, Seton will be able to identify patients likely 

for re-admission and introduce early interventions to 

reduce cost, mortality rates, and improved patient 

quality of life. 

IBM Content and Predictive Analytics for Healthcare uses the same type of natural language processing as IBM Watson, 

enabling us to leverage information in new ways not possible before. We can access an integrated view of relevant clinical 

and operational information to drive more informed decision making and optimize patient and operational outcomes.”  
Charles J. Barnett, FACHE, President/Chief Executive Officer, Seton Healthcare Family.  
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Key Findings 

The Data We Thought Would Be Useful … Wasn’t 

• 113 candidate predictors from structured and unstructured data sources 

• Structured data was less reliable then unstructured data – increased the reliance on unstructured 
data 

New Unexpected Indicators Emerged … Highly Predictive Model 

• 18 accurate indicators or predictors 
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What Really Causes Readmissions at Seton 
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Key Findings 

New Insights Uncovered by Combining Content and Predictive Analytics 

• LVEF and Smoking are significant indicators of CHF but not readmissions 

• Assisted Living and Drug and Alcohol Abuse emerged as key predictors 
(only found in unstructured data) 

• Many predictors are found in “History” notations and observations 
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Top 18 Indicators 
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18. Jugular Venous Distention Indicator 

17. Paid by Medicaid Indicator 

16. Immunity Disorder Disease Indicator 

 15. Cardiac Rehab Admit Diagnosis with CHF Indicator 

14. Lack of Emotion Support Indicator 

13. Self COPD Moderate Limit Health History Indicator 

 12. With Genitourinary System and Endocrine Disorders 

11. Heart Failure History 

10. High BNP Indicator 

 9. Low Hemoglobin Indicator 

8. Low Sodium Level Indicator 

7. Assisted Living (from ICA Extract) 

6. High Cholesterol History 

5. Presence of Blood Diseases in Diagnosis History 

 4. High Blood Pressure Health History 

3. Self Alcohol / Drug Use Indicator (Cerner + ICA) 

2. Heart Attack History 

1. Heart Disease History 
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Key Findings 
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Case Study: CHF Patient X 

Patient X was hospitalized 6 times over an 8 month period.  The same basic information was available at 
each encounter and Patient X’s readmission prediction score never dropped below 95 (out of possible 100) 

Admit / Readmission 

30-Day Readmission 

Patient X (DSS & Cerner) 
High Model Score (100) 
Gender: Male 
Age: 73 
Insurance: Medicaid 
Lack of Emotional Support: Yes 
Sodium Level: Low 
Cholesterol Level: High 
COPD History: Yes 
Heart Disease & Heart Failure History: 
Yes  
HBP History: Yes 

NLP Clinical Documentation 
Living Arrangement: Permanent  
Assisted Living: No  
Smoking History: Yes 
Smoking Amount: N/A 
Alcohol Abuse History: Yes 
Drug Abuse History: N/A 
Ejection Fraction: N/A 

Individual Patient Data at Each Encounter (Patient X @ Dec 20, 2009) 

Patient Population Monitoring 

Clinical and Operational Data 
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Key Findings 
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Case Study: CHF Patient X 

Patient X was readmitted the 5th time after 26 days with additional risk factors. It surfaced that there was of 
lack of emotional support plus Patient X had taken up smoking again as well as alcohol abuse.   

Individual Patient Data at Each Encounter (Patient X @ Dec 20, 2009) 

Patient Population 

Monitoring Clinical and 

Operational Data 

Admit / Readmission 

30-Day Readmission 
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Key Findings 
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Case Study: CHF Patient X 

Admit / Readmission 

30-Day Readmission 

Apr-18-2009 May-12-2009 May-20-2009 Oct-11-2009 Nov-24-2009 Dec-20-2009 

8 days 24 days 144 days 44 days 26 days 

17% of Out-

of-Pocket 

Costs at 1st 

Encounter 

83% of Out-of-Pocket Costs Avoidable  

(5 Unnecessary Encounters)  
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IBM Innovation 
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IBM Content and Predictive Analytics (ICPA) for Healthcare  
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ICPA 
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Visualizing Results 
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ICPA 
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Visualizing Results 
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ICPA 

17 

Visualizing Results 
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ICPA 
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Visualizing Results 
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ICPA 

19 

Visualizing Results 
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Why IBM Content and Predictive Analytics? 
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IBM Innovation Continues 
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ICPA for Healthcare and IBM Watson for Healthcare 
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IBM Innovation Continues 
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IBM Care Management 
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IBM Innovation Continues 
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IBM Care Delivery Analytics: Built on ICPA  
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Next steps 
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Find out more about IBM Content and Predictive 
Analytics for Healthcare 
http://www-01.ibm.com/software/ecm/content-analytics/predictive/healthcare.html 
 
http://www-01.ibm.com/software/ecm/patient-care/ 
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Thank You.... 


