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Disclosures

E Chief Strategist, 360Fresh, Inc. & co-founder

B semantic mining of medical records

W predict risk of non-adherence, readmission, clinical deterioration,
adverse care trajectory...

B Co-founder of CalRHIO

W health information exchange (HIE)

B UC Berkeley/CITRIS
B BOD of Lumetra Health Solutions

B BOA California Telehealth Network (CTN)
W State-wide broadband Telehealth project in California
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log (people per computer)

Underlying Trends: Bell’s Law —

New computer class every 10 years

-

‘60s 70s ‘80s ‘90s ‘00s

>

Enabled by technological opportunities & advances
Smaller, more numerous and more intimately connected
Ultimately used in many ways not previously imagined

Ushers in a new kinds of applications, capabilities, and services

Sense-making
Number Crunching
Data Storage

Productivity
Interaction

Streaming Info.
Granularity
Cyber-Physical Link
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Complexity of Re-admisssions

(not exhaustive!)

FINANCIAL CLINICAL NON-COMPLIANCE

LOGISTICAL
FINANCIAL

PSYCHOSOCIAL
CLINICAL

Complex disease

Sovere disease
Significant comaobidities

Poor Insurance
Poor [ Limited income
Employment challenges

Complex and/or Polypharmacy

READMISSION

Health system dependence
. Can't understand care
Frailty LEP
Limited mobility Lives alone

Limited or no transportation

Depression
No support at home Coping with illness
No usual source of care Family dynamics

LOGISTICAL PSYCHOSOCIAL

Int J Cardiol. 2008 Apr 10;125(2):220-31. Epub 2007 Jul 26. High impact of depression in heart failure: Early diagnosis and
treatment options
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Complex process of care (e.g. case of CHF)

APRROFRIATE HOSFTIALIZATION /
OBSERVATION

STRATIFICATION OF RISK
CO-ORDINATION WITH CARE TEAM
FLACEMENT ON PATHWAY(S)

==

= ~ 1M hospitalizations/ yr
= 90% for volume overload
= 20-30% diuretic resistance
= Noncompliance

INPATIENT AREAS J

DID THEY GET THEIR ARB/ACE-i/ETC.?
HAWE THEY RULED IN FOR CHF?

DO THEY MEET LOC CRITERIA?

ARE THEY DEVIATING FROM PATHWAYS?
HAWE THEY BEEMN COUMSELED?

HOW STABLE ARE THEY?

WHAT IS5 THEIR CARE TRAJECTORY?

Diuretics
ARB

ACE-1

p—Blockers
Resynchronization
Revascularization

Ultra-filtration

Case Study: Admitting Diagnosis

CAM THEY CARE FOR THEMSELVES?
WHERE WILL THEY GO7?

WILL THEY BE ACCEPTED (E.G. SNF, LTAC)?
WILL THEY BE COMPLIANT?

WHERE CAM OMNE INTERVENE?

WHO SHOULD BE ENROLLED?

WHAT DO WE TRACK?

HOW TO TRACK?

= WHAT |5 THEIR STATUS?

= DO THEY UNDERSTAND THEIR
CARE, MEDS AND THERAPY?

®*  ARE THEY GETTING BETTER?

*  WILL THEY BE READMITTED?

* \WHERE WERE THEY READMITTED?




Readmissions, Care Setting, and the Role of

Technology
EMERGENCY INPATIENT EXTRA-
DEPARTMENT AREAS INSTITUTIONAL
[ = ANALYTICS = ANALYTICS ANALYTICS
= EMR = EMR CARE MODELS
= DIAGNOSTICS = DIAGNOSTICS HOME HEALTH
= HIEs = MEDICAL DEVICES HIEs

TELEMEDICINE
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MEDICAL DEVICES
MOBILE DEVICES
RPM / TELE-CARE

SELF CARE
SERVICE MODELS
SOCIAL MEDIA



"".unload
& The Role of Medical Devices

i T 4

_ % Ultrafiltration Arm (16 Events)

o

Standard Care Arm (28 Events)

AQUADEX
SYSTEM

N & O OO
o O
i L

Percentage of Patients
Free From Re-Hospitalization

o O
O el

Days

No. Patients at Risk

Ultrafiliration Arm 88 77 75 72 70 66 64 45
Standard Care Arm 86 74 66 63 59 58 52 41




Technology: Remote Care Today

Typical Remote Telemedicine System

B Remote, but tethered

B Extension of sight & sound
E All care at the device

E Challenging workflow

B Limited “presence”

B Low knowledge mobilization
E No analytics
E No context sensitivity,—g
B Scaling problems

InTouch
Health




=

Emerging Technology: Devices + Mobility

activity level

apnea

balance

blood pressure (continuous)
blood pressure (noninvasive)
caloric intake
communication

FEV1 /spirometry

fluid status

glucose & HbA1C

heart sounds

location
\__‘H ) medication compliance
. metabolism
“‘&3 . oximetry
N pollen
\\ respiratory rate
sleep phases
Philometron “smart patch” sleep quality
(Source: MIT Technology Cuff-less, Continuous vital signs

Review) BP monitor

_ Dr. Harry Asada, MIT
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More Remote Care

|

CardioNET, Inc.

Proteus Biomedical (Raisin).
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Serious Games for Health Behavior |
Brain Health, Education, Quality, Wii-hab t@.\

E E ‘Memorize the tour.
zﬂ'vl '_'_f‘.—

it s iy sacré coeur B Gaming & Simulation can effectively
) T3 véterse teach & bring people together
A B Peer pressure can be a strong

motivator for behavior & change
B Games can scale to societal levels
B Games can be combined with real life,

[T ool =1 >]

] devices, and knowledge.
o = B Games can raise self efficacy
7 ¥ -
Happy Neuron, for Humana Gamercise

HOME ABOUTUS AFFILIATIONS PRODUCTS SERVICES OURWORK COLLATERAL

WE ARE
VIRTUAL HEROES
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Readmissions: The problem of Data

APRROFRIATE HOSFTIALIZATION /

OBSERVATION

STRATIFICATION OF RISK
CO-ORDINATION WITH CARE TEAM
FLACEMENT ON PATHWAY(S)

==

~ 1M hospitalizations/ yr

90% for volume overload
20-30% diuretic resistance .
Noncompliance =

CHART REVIEW REQUIRED
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INPATIENT AREAS J

DID THEY GET THEIR ARB/ACE-i/ETC.?
HAWE THEY RULED IN FOR CHF?

DO THEY MEET LOC CRITERIA?

ARE THEY DEVIATING FROM PATHWAYS?
HAWE THEY BEEMN COUMSELED?

HOW STABLE ARE THEY?

WHAT IS5 THEIR CARE TRAJECTORY?

Diuretics
ARB
ACE-I

p—Blockers
Resynchronization
Revascularization

Ultra-filtration

CAM THEY CARE FOR THEMSELVES?
WHERE WILL THEY GO7?

WILL THEY BE ACCEPTED (E.G. SNF, LTAC)?
WILL THEY BE COMPLIANT?

WHERE CAM OMNE INTERVENE?

WHO SHOULD BE ENROLLED?

WHAT DO WE TRACK?

HOW TO TRACK?

= WHAT |5 THEIR STATUS?

= DO THEY UNDERSTAND THEIR
CARE, MEDS AND THERAPY?

®*  ARE THEY GETTING BETTER?

*  WILL THEY BE READMITTED?

* \WHERE WERE THEY READMITTED?




Analytics: 360Fresh, Inc.

Computational chart review
for assessing and predicting
risk

Projects

—UT Southwestern Medical (Dallas)
—Large Hospital in New York (Pediatrics)
—Hospitals in California and Chicago
—Joint studies with university medical
centers

—Ongoing NCI/NIH Project

Weight ‘
management ‘e /A
e

Nutrition

Services needed
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==

PROGRESS NOTES

&1 year old gentleman with poorly
differentiated adenocarcinoma of
the colon, #oge lll monifested by o
right cecal mas with
lymphadenopathy, treated with a
right hemicolectomy and regional
lymphadenactomy with tumer found
at the positive inked margin on
March 2002

Adjuvant SFU for 12 weekly oydes,

then pt elected to sop becouse of
ucicifies .

|

Pulse360™ quantifies the
risk factors at per-patient
levels (e.g. predictors of

non-adherence).

PEREZ
LU
~{ wEiss

PATIENTS @ RISK

Pulse360™ gleans clues
from raw data for risky
events, such as quality
misses or readmissions.

RISK FACTORS - WEISS5
RISK FACTORS - SMITH
RISK FACTORS - LU
RISK FACTORS -- PEREZ

FIXED INCOME

INSIGHT

PENDING DIVORCE

Pulse360™ predicts risk
and proactively shows
patients in need of

a4 intervention

v :

e Services needed
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Case study: Asthma readmission

Admission Q Risk stratification

- Chief Complaint: fever, diff breathing, vomiting
- History of Present Iliness: John Alerts (High and madium risk) Risk Assessment

likely aspiration pneumonia/hypoxia. He was at his e B

baseline until about 4 days PTA when he developed o Data integratio n

fever, cough, resp distress, and vomiting (bilious

g & pooli
- ER Course: In the ER had T 102, ox sat 93%, RR poo Ing

30's.

Given albuterol, IV Solumedrol. CXR showed R
perihilar infiltrate worse that on prior xrayInterval
History Since admission has continued to do well; a

EEE |
T
H
E
i
i
x
|
i

trial off yest pm resulted in resp decompensation. EXtra Ct CI | Nnica Data
Has had multiple admits for resp distress/fever. (Oracle, MS
-Social — Family lives in a poor neighborhood. or EPICETL) |_ _____________ ';
| EMR-visit note | Modell ~ Model2
: 7 !
Vitals: I : / |
Teyppgrature Temperature (F) degrees F(last 24 Heart : - 1
Temperature Temperature (F) degrees F(last 24 \ ! |
hours) Cancer Care ) l I
09-Jan-2008 08:00 97.2 I . . . |
08-Jan-2008 21:00 97.8 Asthma e Risk Estimation I
08-Jan-2008 17:00 98.4 Risk 1 |
08-Jan-2008 12:50 97.2 D t | 1
ICTiIonary 1
Heart Rate Rate(last 24 hours) 1 :
09-Jan-2008 08:00 93 e e e e e e e S L ____ ]
08-Jan-2008 21:00 134
08-Jan-200817:00 114 H
08-Jan-200812:50 118 RISk assessment &
T EMR vitals & labs 7 a . .
At-risk patients &
Enrollment
. Nutrition Transitional
Weight Services needed Care & support
H  Home Care / Surveys “ PP

manag‘ggneni
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Case study: 360Fresh identified Cancer patients at risk of non-
adherence prior to each visit

Risk estimation over multiple visits

1.2

0.8
0.6
0.4
0.2

Risk score

2004
2004
2004
2004
2004
2004
2004
2004
2004
2004
2004
2005
2005
2005
2005
2004
2004
2004
2004
2007

—Risk-algorithm predicted risk of

non-adherence

—Identified likely dominant risk

factors

—Individual patients, many sources

of data analyzed.
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Dominant Risk-factor Analysis for Non-adherence

emotion

falloff

fatigue

selfimag
e

social

+ Visualization tailored to
physician or case mgr. or
practice

Green area =
Dominant risk
factors

Red Line = mean risk
for similar patients

zation

WAvg
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Case Study: Risk Factors anc Y
predictors of Readmission

Odds and likely predictors

H Odds Ratios

Outcome predictors: social, financial and living conditions

© 2008-2010 All rights reserved 360Fresh, Inc. 6/7/2010



What case managers see

RISK FACTORS
DETECTED

RETURNING PATIENT

[ FPatients @Risk Alerts ]

Patients at Risk of Non-Adherence

Patient risk
calculated from
existing data
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financial med-sideeffects fatigue,

B340

Mame John Smith
: 1936-05-05
Date of Birth 00-00-00.0
ICD_9 Code 174.5
Stage INliA
2004-06-10
Onset Date 00:00:00.0
Clinician Id tlntf
Treatment Type Mot Availahle
Medication
Symploms sideffects

Mon-Confarmance Medium-to-High

Smoking Status Mot Available
T Cycle 1
Malignant
neoplasm of
Dx Description lower-outer

fquadrant of
farnale hreast

_[ Patient Prafile ]—E]@_

(multiple formats)

_[ Patient Score Trend ]

Pareto Chart {(Histogram) of Dominant Risk Factors

Weighted frequency of occurrence [on Y Axis]

250
225
o
175
13.0
12.5
10.0

7E

50

ER

0o

sideeffe  employ nence transper  selfima social finanei

cts ment mpllance tatlan ae al

Risk Factors [on X Axis]

Strength of specific risks




Services & the Business of Health Care

Geisinger Medical Center: Where a Warranty on

I Measurement (Ql) Coronary Artery Bypass Surgery Signals a
Commitment to Excellence
l P u bI ICIty (QR) 9 Bra nd This stary originally appeared in IHI = 2008 Annual Progress Report.

l Value-based payment 9 CMS | John Podgursky, 62, did not knowthere was a wamanty on the

bypass surgery he had in the summer of 2007 at Geisinger
Medical Center in Danwville, Fennsylvania. But even if he had, he

l NeW BUSIneSS REIatlonShlpS would not have nesded it. His surgery and recovery went just
fine.
& MOdeIS It all started when he was mowng his lawn in Bysburg,
. I Pennsylvania, a guiet community about an hour southwest of
5 ton, in the heart of th thraat | ion. S j-retired
.Warrant|e5’ Te ecare’ | Scranton, in the heart o g anthradte coal region. Semi-retire

| from a lifelong careerin the Bureau of Mines, Podgursky says he
| felt eame tightness in his chest. He felt it off and on for the next

ACOs, gainsharing fow dare.

| & series of examinations and teste revesled that Podgursky
° needed tnple bypass surgery. "One artery was 100 peroent
ANALYTICS -— New BaSIS Of blodied, and two others were pretty blodked up as well,” he
recalls. The surgery was booked for the very next dayv.
e, ® °
Com petltlon & Ope ratlon Podgursky was twice ludey. First, to get an the surgical =chedule
| s quickly, and second to be at Geisinger, where the warmanty

itzelf iz farless important than what it symbaolizes.

| . P : = ¥ id about ourvalues,”
the terms of the wamanty, which Geisinger calls ProvenCare™ nt, Division of Clinica

', ¥ P ¥ £ nave |1gaentire
Geisinger charges insurers a flat fee for a bypass that indudes < curgen, and itis our

50 days of routine follow-up care. If a3 patient suffers =

alle ProvenCare™

complications, Geisinger pays for the treatment at its facilities.  ypass that indudes

) ) ) it suffers
I complications, Geisinger pays for the treatment at its facilities.




For further Information:

All Rights reserve d by
360Fresh Inc.

Ravi Nemana

Chief Strategist

360Fresh, Inc.
510-316-1789
ravinemana@360fresh.com
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“New” tools and methods for influencing behavior

-

July 13, 2008
‘Warning: Habits May Be Good for You
By CHARLES DUHIGG

A FEW years ago, a self-described “militant liberal” named Val Curtis decided that it was time to save millions of
children from death and disease. So Dr. Curtis. an anthropologist then living in the African nation of Burkina Faso

contacted some of the largest multinational corporations and asked them, in effect, to teach her how to manipulate

contacted some of the largest multinational corporations and asked them, in effect, to teach her how to manipulate

consumer habits worldwide,

about halfthose deaths could be prevented with the regular use ofsoap, studies indicate.
But getting people into a soap habit, it turns out, is surprisingly hard.

To overcome this hurdle, Dr. Curtis called on three top consumer goods companies to find out how to sell
hand-washing the same way they sell Speed Stick deodeorant and Pringles potato chips.

She knew that over the past decade, many companies had perfected the art of ereating automatic behaviors —
habits — among consumers. These habits have helped companies earn billions ofdollars when customers eat
snacks, apply lotions and wipe counters almostwithout thinking, often in response to a carefully designed set of
daily cues.

“There are fundamental public health problems, like hand washing with soap, that remain killers only because we
can’t figure outhow to change people’s habits,” Dr. Curtis said. “We wanted to learn from private industry how to
create new behaviors that happen automatically.”

The companies that Dr. Curtis turned to — Procter & Gamble, Colgate-Palmolive and Unilever — had invested ]
hundreds of millions of dollars findine the subtle cues in consumers’ lives that corporations could use to introduc

B Use marketing and knowledge
mobilization tools and methods
to improve health literacy, self-
efficacy, prevention.

B Haskell WL, et al. Circulation 89:975-990,
1994

B Advertising techniques for
patient safety, quality of care,
adverse events, infection control,
etc.

B  Maibach et al Prev Chronic Dis 2006 Jul

The companies that Dr, Curtis turned to — Procter & Gamble, Colzate-Palmolive and Unilever — had invested

hundreds of millions of dollars finding the subtle cues in consumers'lives that corporations could use to introduce

new routines,
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