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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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Uncontrolled costs

Inconsistent quality

Lack of access to timely care

100 million

People worldwide pushed below the
poverty line by personal healthcare
expenditures each year.?

2 times

Healthcare costs are rising two times
faster than economic growth in
many countries.?

1.5 million

Citizens in the US harmed by errors
in the way medications are
prescribed each year.?

1in 10

The estimated number of patients
affected by healthcare-related
infections in the EU.*

Source: (1) WallStreet Journal; 2] HIMSS; [3) HIMSS; (4] Journal of the American Medical

Informatics Associztion; [5) TBD; (6] HIMSS

50 percent

Of developed countries where people
with higher incomes have better access
to physicians than those with lower

incomes.®

35 years

Life expectancy within developing

countries that struggle with poor urban

governance.®



With this change comes an opportunity to exploit ®
|I||;:!'

the explosion of information T it

|

. ..Yyet some health organizations operate with
15 petabytes ® ' blind spots and information is not actionable
Amount of new
information created o— Volumeof information - Lack of Insight

each day - eight
times more than
the information in

1in 3 managers frequently make critical decisions
withoutthe information they need

all US libraries ®— Variety of information - Inefficient Access
____________________________ .. 1in 2 don’t have access to the information across
Health data - their organization neededto do their jobs ... notably
- arowing 35% unstructuredinformation includingpaper
?«E peryear®

)

&— Velocity of decision making = Inability to Predict

3in 4 business leaders say more predictive
information would drive better decisions

* pecent study by Enterorise Strotegy

¢ Group
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How are you measuring and
reducing preventative
readmissions?

How are you providing
clinicians with targeted
diagnostic assistance?

Which patients are following
discharge instructions?

How are you leveraging
unstructured data to
prevent and detect fraud?

How are you using data to
predict intervention
program candidates?

Would revealing insights
trapped in unstructured
information facilitate more
informed decision making?

* AN website, occepted industry percentoge
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... but the biggest blind spot still remains

. Doesunlocking the unstructured data

v" Physician notes and discharge summaries

help accelerate your transformation?

O

v" Patient history, symptoms and non-symptoms E

v" Pathology reports

™
v" Tweets, text messages and online forums E

v Satisfaction surveys

v" Claims and case management data

v" Forms based data and comments

v" Emails and correspondence

v" Trusted reference journals including portals

v" Paper based records and documents

-
4
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><

Over 80% of stored health
information is unstructured*

© 2012 IBM Corporation



I Tr-:lnsl:n'h-ud H-ndu:dTr-:lnﬂ:nphm Samiple Rq:-crl:

Unstructured data Is messy but
filled with key medical facts
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Seton Healthcare Family s

* 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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Seton

Healthcare Family

Project: Reducing Congestive Heart Failure (CHF)

Readmissions

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.

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.

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 Analytics. Smarter Outcomes.

-'r IBM Performance 2012
| |

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
guality of life.

IBM Content and - i
Predictive Analytics 4" ‘:' ﬂ
for Healthcare A &

\_ —_t &
IBM Cognos Business = . *&f‘
Intelligence "
IBM BAO solution
services




@ Seton
Healthcare Family \@,

Key Findings “I"

What Really Causes Readmissions at Seton

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

100-168 Fjection Fraction (LVEF) 2% 74%
I Smoking Indicator 35% 81%
-§ g (65% Accurate) (95% Accurate)
* o Living Arrangements <1% 73%
207 (100% Accurate)
0 Drug and Alcohol Abuse 16% 81%
Assisted Living 0% 13%

IBM Performance 2012
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Key Findings

Top 18 Indicators ol

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

180~ £
170 o A < _ _ _ T
160 oy 18. Jugular Venous Distention Indicator
‘8 158" A 17. Paid by Medicaid Indicator
S 1; - ‘I - 16. Immunity Disorder Disease Indicator
S - P S G 15. Cardiac Rehab Admit Diagnosis with CHF Indicator
Eo 11R = 14. Lack of Emotion Support Indicator
108 S —— 13. Self COPD Moderate Limit Health History Indicator
g" g: - |* - 12. With Genitourinary System and Endocrine Disorders
2 F— O 11. Heart Failure History
60 O—t—C 10. High BNP Indicator
Z' e 9. Low Hemoglobin Indicator
*é 3_ o |‘ o : 8. Low.Sod|urr_1 I__evel Indicator
€ Hp- s 7. Assisted Living (from ICA Extract)
13- el 6. High Cholesterol History
0z ' ' ' ' ' ' 5. Presence of Blood Diseases in Diagnosis History
oz 12 20 3a A >0 60 4, High Blood Pressure Health History
Projected®ddsRatiol 3. Self Alcohol / Drug Use Indicator (Cerner + ICA)
=187 0170 == 160 =O=150 =O=14F =O=130 =0O=120 =O=—117 =O=—107| 2. Heart Attack History
bt I St - i I 4 Mt M - M S - e S 2 s S 2 s S 1 1. Heart Disease History

IBM Performance 2012
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@ Seton .
Key F I n d I n g S (O Admit / Readmission ::Hii::
@ 30-Day Readmission HE!!EH

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)

98% 98% 96% 95% 96% 100%
(} 24 days * 8 days _ 144 days % 44 days + 26 days *
Apr-18-2009 May-12-2009 May-20-2009 Oct-11-2009 Nov-24-2009 Dec-20-2009
/ Individual Patient Data at Each Encounter (Patient X @ Dec 20, 2009)
Patient X (DSS & Cerner) NLP Clinical Documentation _ _ o
High Model Score (100) Living Arrangement: Permanent Patient Population Monitoring
Gender: Male Assisted Living: No Clinical and Operational Data
Age: 73 Smoking History: Yes — —
Insurance: Medicaid Smoking Amount: N/A W
Lack of Emotional Support: Yes Alcohol Abuse History: Yes ; H R ACTA I = R
Sodium Level: Low Drug Abuse History: N/A ||||||1|l J";ﬂ“n—l;‘]]i
Cholesterol Level: High Ejection Fraction: N/A — . -
COPD History: Yes : ”“”
Heart Disease & Heart Failure History: Ll
Yes
HBP History: Yes

Smarter Analytics. Smarter Outcomes. 11
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Key Flndlngs (O Admit / Readmission "Ii:!?

[y
@ 30-Day Readmission | [}
| ||

Case Study: CHF Patient X

Patient X was readmitted the 5" 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.

98% 98% 96% 95% 96% 100%
(} 24 days * 8 days _ 144 days % 44 days + 26 days *
Apr-18-2009 May-12-2009 May-20-2009 Oct-11-2009 Nov-24-2009 Dec-20-2009

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

Count Risk of Factors

Individual Risk Profile - Description of Model Serial Number Patient POpU|ati0n

18. Jugular Yenous Distention Indicator

© [17. Paid by Medicaid Indicator )
16, Immunity Disorder Disease Indicator

15, Cardiac Rehab Admit Diagnosis with CHF Indicator

25 7

EEEITE e V- WoNTV-C TPV I V-U 7 ———
L S LIU T CALINIT ICAT L7CALC, |
Y —

i
=
|

[ ]
L&

[14. Lack of Emotion Support Indicator
® (13. Self COPD Moderate Limit Health History Indicator |

= o 12, With genitourinary system & Endocrine disorders LT - AR J A7 ‘ T 1_

® 11. Heart Failure History I I " l : Jii & ; |

® . High BNP Indicatar ‘I I h P i ]‘u ] ”
9. Law Hemoglobin Indicator

Low Sodium Level Indicatar 5
. Assisted Living fram ICA Extract H MI
Ll [

=
|
—
=

Projected Odds Ratio
@
1
L]
€
O

[
o
|

. High Chalesteral History

. Presence of diseases of the blood in diagnosis histary
. High Blood Prassure Health History

. Belf alcohol/Drug Use Indicator {Cerner + ICA)

. Heart Attack History

@ Risk Profile— High Risk Med Rigk ) . Heart Disease History /

Smarter Analytics. Smarter Outcomes. 12
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@ Seton
Healthcare Family Ly

C &
Key FI n d I n gS (O Admit / Readmission ::: ii::
@ 30-Day Readmission | [l)
i | ||
Case Study: CHF Patient X
17% of Out- : 83% of Out-of-Pocket Costs Avoidable
of-Pocket | (5 Unnecessary Encounters)
Costs at 1st 1
Encounter | A
[ \
(O 24 days @ 8days =@ 144 days O 44 days (O 26 days w=l@

Summary of Key Readmission Risk Factors for Patient X

» Possible Intervention Factors: High Cholesterol, Low Patient Population Monitoring
Clinical and Operational Data

Sodium, Emotional Support, High Blood Pressure < .
—— =

* Other Factors: Paid by Medicaid, History: COPD, Heart s, e
Disease and Heart Failure ._||"||||_-|| ']]||“|1|]||

* Anumber of the top 18 factors were not available from |||
the data at each encounterincluding the top predictor L
(JugularVenous Distention Indicator)

r-'r IBMV Pertormance 2012
Smarter Analytics. Smarter Outcomes. 13
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IBM Innovation

IBM Content and Predictive Analytics (ICPA) for Healthcare

A 42-year old white male
presents fora physical. He
recently hod o right
hemicolectomy invasive
grade 2 {of 4) adenocarcinoma
in the ilocecal valve was found
and excised. At the same time
he had an appendectomy.

The oppendix shawed no

| diagnosticabnarmality.

Accurately extract
buried medical facts
and relationships with
medical annotators

Patient

Procedure

Procedure

Age: 42
Gender: Male
Race: White

hemicolectomy
diagnosis: invaszive
adenocarcinoma
anatomical site:
ileocecal valve
grade: 7 (of 4) B ————

= __ :

—

=

=

= " T |
T —

appendectomy
diagnosis: normal
anatomical site:
appendix

..-n||||””|||

T

Analyze compiled information for trends,
patterns, deviations, anomalies and
relationships in aggregate to reveal new
insights with content analytics

Model, score and predict the probability of
outcomes with predictive analytics

™ Physicians

Other Clinicians
Care Coordinators
./ Resegrchers

" Execufives
Business Analysts
Claims

/ Froud

| 2 P | Knowledge Workers
' | oOther Systems and
AN i] Applications

Make insights accessible and
actionable for all clinical and
operational knowledge
workers (and systems)

—

."-'.-

Confirm hypotheses or seek alternative ideas from learned knowledge

-
S

!

IBM F via Watson for Healthcare from the same user interfaces®
Sr

* Future capability

vy
© 2012 IBM Corporation 14



ICPA

Visualizing Results

Cognos dashboard reporting system can help in monitoring the key clinical,
operational and financial metrics. More importantly, being able to track
down the top priority cases for case management.

1

IBM Performance 2012

. Clinical Statistics:

admission count,
readmission count and
readmission rate

. Dperational Statistic:

Counts of different length
of stay periods

. Financial Statistic: Total

direct cost by total
admission and by
readmission

. Mortality: mortality rate
5. Average length of stay
. Average direct cost by

total admission and by
readmission only

. PA Model Score:

Distribution of propensity
of readmission

Smarter Analytics. Smarter Outcomes. © 2012 IBM Corporation 15




(L
N -

)
ICPA Iy
Visualizing Results =

Managing the follow-up cases through Cognos

Each discharged patient is scored by the predictive model to anticipate the propensity of
readmission. The pool of patient is divided into 10 groups according to model risk score. The
colored bar represents the average model score (0-100) of each group. The higher the model
score, the higher the priority of case management.

Score Distribution * Thecolored line above the
colored bar represents the
distribution of encounter count

in each risk group (colored bar).

¢ The height of the colored bars
representsthe average model
score of the group. The higher
the model score, the higher the
propensity of readmission.
Case manager can start to focus
on the early intervention effort
from the high score groups.

CH
=

=
Jumssy 1oL

40.00 -

Average Model Score
|

0.0 - I I I 1

D ibe
[ Average Maodel Score <o Encounter Cound

IBM Performance 2012
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ICPA i

Visualizing Results ]

Steps to Navigate through Cognos Dashboard

Stepsto navigate the
Dashboard

allly -

1. Select the date range for
targeted focus group

- Select Faclity:  [Faciny

From Date: | apr 12, 20009

2. Click on colored bar to find
out the encounters/patients

' belong to that group.
3. Select the case to follow up.

Score Distnbubion

4. The individual risk profile

\ dashboard pops up on next
dge.
Be.co 17 pag
N 3
5 i + [ \ - C_}
i L _ : Encounter ID + [Encounterd =
o
e g_
£ ]
3333333333
2000 1 || 2444444042
| |
gD - T T T 0
i R I T8 8\ ow ,'I
Diecile
[ Averags Macel Score o Encourter Counl j
Ry

IBM Performance 2012

Smarter Analytics. Smarter Outcomes.
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ICPA i

Visualizing Results ]

Components of Individual Risk Profile Dashboard

IEM Cognos Viewer - Individual Risk Profile o 1. Individual Risk Profile: it
Individual Risk Profile 3 pescription of Model Seral Number d|5pla‘f5 thE nSk faCtDrS Df
18 = 1B Jugular Vienous Distention Indicator pEItiEnt that are flﬂggEd h"f
% 17. Paid by Medcad Indicator . e
16. Immunity Discrder Ditaase Indcator prEdICtIVE deEI.
bty 15, Carchac Rehab Admit Disgnasis with CHF Indicator
o 14. Lack of Emotion Support Indicator . . . .
i - © 13. Self COPD Moderate Limit Health History Indicator i. Redlineisthe reference line
e 12. With genitounnary systém & Endocrng disorders . N
g ™ = - 11. Heart Fadure History fDr hlgh FISl( fEICtDFS.
% wnd® 10. High BNP Indicater
9. Low Hemoglobin [ndicator s : :
g et S ii. Orange line is the reference
04 7. Assted Living from 104 Extract : . :
5.t Cholestatol Histoxy line for medium risk factors.
5. Presence of diseases of the blood in disgrosis hestory
0g - 4. High Blood Prassure Health History el H H
1 2 3 £ O | 7 “:‘w ¥ l::.u Mooz 1 W 1 W T e 3. Self Alcohal/Drug Use Indicator (Cemer + 1CA) 2. DEHFIP‘IGH ﬂf mudEI varlable
oSl el Mo 2. Heart attack History H _awi
o ot o e o P . 2 serial number on x-axis of
<i4 ) charton (1)

@ Count Risk _'Factors ) 3. Piechart of count of risk

)

factors: gives quick overview of

number of high/medium/low

Admitted Facdity: UMCE
Modal Scone: 35
Marital Status: Mamiad
Gander; M

Ethnicity; White

risk factors to follow up with.

4. Encounter Profile: provides
basic profile of the encounter
for case manager to follow up.

5. Hyperlink to patient’s

Wlow  edum i Hoh

/ longituditional record

IBM Performance 2012

Smarter Analytics. Smarter Outcomes. © 2012 IBM Corporation 18




@ Seton
Healthcare Family

ICPA

Visualizing Results

Components of Individual Risk Profile Dashboard

Go to Hep €

Avallable links:

Mlarre Target
Puble Folders > CHF Reporting > Reports > Medcal Cost by Encounter 1D
Public Folders > CHF Reporting > Reports > Clinical Event by Encounter[D

Wiew pasged source vales v

Madical Cost for Encounter @ 1111111111

Prossmn § e s e o D P G o b v (e (o o o Py i i 0 e v (o oy i Vo e

——— —— P == i

1BM Cognsa Viewsr - Climcal Evert by Encourteril

'@ Seton

Clinvkcal Evend Information fer Encounber Ic S0 14 ERTTE

IBM Performance 2012

Smarter Analytics. Smarter Outcomes.

Once clicked on the hyperlink of
encounter, it will lead to options
of viewing detail medical cost and
clinical information.

1. Screenshot of Details of
medical cost Information

2. Screen shot of details of clinical
information (including NLP
results)

© 2012 IBM Corporation 19




wWhy IBM Content and Predictive Analytics?

(L
\@/

/I;M Content and Predictive Analytics for Healthcare

A synergistic solution to IBM Watson

e Uniquelyapplying multiple analytics services to derive and . ﬁ.,

acton new insights in ways not previously possible

e The first “Ready for Watson” solution ... designed to

complementand leverage IBM Watson /

IBM is helping to transform healthcare
Revealinginsights in the high impact overlap between clinical
and operational —enabling low cost accountable care

Qinical Operational

* Enhanced patientcare and optimized outcomes Outeomes Outcomes

* Improved patientsatisfaction and lower costs




IBM Innovation Continues

ICPA for Healthcare and IBM Watson for Healthcare

(L
N -

IBM Content and
Predictive Analytics for
Healthcare

Past, present and future
analysis compliments
Watson — with focus on
customer data for clinical
and operational outcomes

@ o

Clinical
Outcomes

Operational
Outcomes

Evidence Based Learned Knowledge

Ready for Watsan
&

= 0=Ri

Books, clinical guidelines,
web resources, journals
and other healthcare
authoritative resources

-

IBM Watson for Jf'_f\_,
Healthcare k@

Leverage learned knowledge
with QA-style interactions for
clinical applications such as
diagnosis

WellPoint and IBM Announce
Agreementto Put Watsonto
Work in Health Care

“... clinical best practices to help a
physician advance a diagnosis and

o

IBM Performance 2012

Smarter Analytics. Smarter Outcomes.

e

guide a course of treatment”

J

© 2012 IBM Corporation 21




IBM Innovation Continues

IBM Care Management

ICM Care Management extends IBM Case Manager with a patient-centriccare

management platform that empowers Care Coordinators

/ Healthcare
Operations 4

* Patient Intake .
* Patient Release

* CarePlanning

*» Patient Population Analysis
* Audits/Forensic Accounting .
* Administrative Task Efficiency .

*» Collaborative co-ordination
from release to prescription
managementto care plan

*» Mobile Care Management .

aCcCess

Healthcare
Imperatives

Decrease the medical and
administrative cost of patient care
Enable care managers to focus on
critical clinical tasks

Improve care management guality by
fostering guideline compliance
Improwve quality of patient care by
improving clinical outcomes
Improve member satisfaction thrua
personalized care experience
Provide a secure collaborative
communications platform for the
exchange of health information
Reduce the number of avoidable

L\

hospital readmissions

IBM Performance 2012

Smarter Analytics. Smarter Outcomes.

Required
Capabilities

Case Aggregation

Team Collaboration
Care Plan Management
Medical Text Analytics
Care Plan Business rules

Care Plan/Population
Analytics

Solution development and

deployment
Risk/Compliance
Interoperability

4

22
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IBM Innovation Continues s

: : : ll
IBM Care Delivery Analytics: Built on ICPA H

N A

IBM ICDA | Case 1323463655242-2110799675 - Mozilla Firefox: IBM Edition

.j\i ) >~ (e (x) (o) (4 http:/ /localhost:8080/ICDAPortal /caseviewer?caseid=1323463655242-2110799675 v ) 8z Google - Q)
Most Visited = Wikipedia I1EM ~
| [ 18m IcDA | Case 1323463655242, || + |

IBM ICDAPortal rso edition }

Cases  Action

Case ID: 1323463655242-2110799675 Last Updated: 08-Oct-11

Patient Name: Murray Hill Doc Sr, H Sta Status: Open

Patient Record | Congestive Heart Failure Risk | Physician Outcome | Utilization

Risk Assessment

"
Risk Score |0.94276094 N
Framingham Criteria Evolution for Similar Patients
0 1 2 3 4 5 6
Tachycardia

AnkleEdima Dyspnea -
Rales

Dyspnea AnkleE Tachycardis

Rales Pulmian

1 53 Gallop
° (| e )
PulmonanvEdima
Dysp AnklsEdima
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Next steps
e &.’ 0% -—
T
Ao - _
Find out more about IBM Content and Predictive %
~. Analytics for Healthcare R
C. 4 http://www-01.ibm.com/software/ecm/content-analytics/predictive/healthcare.html... e

http://www-01.ibm.com/software/ecm/patient-care/
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