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U.S. National Academy of Sciences (1863)

“The academy shall, whenever called upon by any department of the government,
investigate, examine... and report upon any subject of science or art,... ”

1970 Institute of Medicine founded to advise & improve health of people everywhere.

The New York Times describes the IOM as “the most esteemed and authoritative adviser
on issues of health and medicine, and its reports can transform medical thinking around

the world.”

July 1, 2015 IOM is reconstituted as the National Academy of Medicine




Early IOM Healthcare Quality Initiatives

MEDICARE |IOM Health Care Quality

AStrategy for Quality Assuranc America's Health in Transition
Volume I
Committee to Design a Strategy for Quality Review and Protecting and lmprOVing Quality

Assurance in Medicare

Division of Health Care Services A Statement of the council of the

INSTITUTE OF MEDICINE

_ , Institute of Medicine
Kathleen N.Lohr, editor
NATIONAL ACADEMY PRESS
Washington D.C.
1990 Washington, D.C. 19%4
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The IOM Quality Series

Foundational Reports
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Crossing the Quality Chasm: A New Health System
for the 215t Century (2001)

 Described broader
guality issues and
defines six aims—care
should be
e safe,
effective,
patient-centered,
timely,
efficient and
equitable

(ROSING (T
uaLTy Chasm

2001
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Crossing the Quality Chasm:
Redesign a New Health System for the 215t Century

CARE SYSTEM

l

i

Supportive Organizations High perform- Outcomes:
payment and that facilitate ing patient- = Safe
regulatory en- the work of centered teams « Effective
vironment ——» patient- - » Efficient
centered teams « Personalized
« Timely
= Equitable

|

REDESIGN IMPERATIVES: SIX CHALLENGES
= Reengineered care processes

Effective use of information technologies
Knowledge and skills management
Development of effective teams
Coordination of care across patient-
conditions, services, sites of care over time
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Redesigning Health Insurance:
Performance Measures, Quality
Performance Improvement & payment

PATHWAYS TO QUALITY
HEALTH CARE HEALTH CARE

......

SN TR

2007

(/) NATIONAL ACADEMY OF MEDICINE



Patient Quality & Safety Movement

TeamSTEPPS
Released to the
JCAHO National /e T Public
Patlzn;jsafety TeamSTEPPS® TeamSTEPPS
. Institute for National
y Healthcare _ Implementation
“ToErr  AHRQ : % Improvement Patient Safety | program Beggn .
Is Human” - aqr-% ‘ 100K lives Iand Quality m Iemlentation
IOM Report g % Campaign mproyement pof CUSP

Act of 2005

1999 1999 20|01 2003
1 1

2004

2005
l

2006 2007 2008

Centers for
Medicare &
Medicaid Services
Partnership for
Patients Campaign

o HEALT,
Em
SO M.

*

-
PARTNERSHIP

rFoR PaTienTts
nnnnnn Care.gov

HHS sets
goals and
timeline for
tying
payment to
value

P |
2010 2011 2015
I | I
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HHS
Better Care. Healthier People. Smarter
Spending.
From current FFS to FFS linked to quality to APM to
population based payment

. Payment Taxonomy Framework
Category 1: Category 2: Category 3: Category 4:
Fee for Service  Fee for Service - Alternative Payment Models Population-Based
-No Link to Link to Quality Built on Fee-for-Service Payment
Quality Architecture
* Limited in » Hospital value-based = Accountable care organizations " Eligible Pioneer
Medicare fee- purchasing » Medical homes accountable care
" for-service * Physician Value-Based = Bundled payments organizations in years 3-5
ik = Majority of Modifier * Comprehensive primary care
ﬁ Medicare * Readmissions/Hospital initiative
- payments now Acquired Condition * Comprehensive ESRD
g are linked to Reduction Program * Medicare-Medicaid Financial
quality Alignment Initiative Fee-For-

Service Model



HHS Value-Based Payment Goals

B Alternative payment models (Categories 3-4)
I FFS linked to quality (Categories 2-4)

All Medicare FFS (Categories 1-4)

2011 2014 2016 2018




Are we doing any better?

e 1999 IOM: 98,000 people die each year from adverse events

e 2005: IHI launched first national campaign (100,000 Lives Campaign) and
claimed to have saved an estimated 122,300 lives over 18 months

Hospital Acquired Conditions 2010-2014

* Interim estimates for 2014 show a sustained 17 percent decline in
hospital-acquired conditions (HACs) since 2010

o A cumulative total of 2.1 million fewer HACs were experienced by hospital
patients over the 4 years

 Nearly 87,000 fewer patients died in the hospital as a result of the
reduction in HACs and that approximately $19.8 billion in health care costs
were saved from 2010 to 2014

Adverse | Pressure Catheter Surgical
Drug Ulcers | Associated Site

Events Urinary Infections
Tract
Infections

39.8% | 28.0% |  16.1% | 2.9% | 2.4% |




The Journey Continues
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How are you? 50%

¢ Half of all adults in the US have one or more
OF THE WORLD LIVES

chronic health condition’ WITH CHRONIC DISEASE
* 9.3% of all people living in the US have
diabetes?
¢ 86% of all Health Care Spending in 2010 was
for people with one or more chronic medical BE KI ND
conditions?3 Eﬁﬂo?ﬂ‘NE
« Diabetes alone accounts for 20% of all Health YOU MEFT.s
gg/rlz rifend/ng and 33% of all Medicare FI GHTIJi G
« HARD BATTLE

" Ward BW, Schiller JS, Goodman RA. Multiple chronic conditions among US adults: a 2012 update. Prev Chronic Dis.

2014;11:130389. DOI: http://dx.doi.org/10.5888/pcd11.130389
2 Center for Disease Control, National Diabetes Statistics Report, 2014
3 Gerteis J, Izrael D, Deitz D, LeRoy L, Ricciardi R, Miller T, Basu J. Multiple Chronic Conditions Chartbook.[PDF -

10.62 MB] AHRQ Publications No, Q14-0038. Rockville, MD: Agency for Healthcare Research and Quality; 2014.
Accessed November 18, 2014.
4 American Diabetes Association
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http://katewatson.net/everybody-hurts/
http://katewatson.net/everybody-hurts/
http://dx.doi.org/10.5888/pcd11.130389
http://www.ahrq.gov/sites/default/files/wysiwyg/professionals/prevention-chronic-care/decision/mcc/mccchartbook.pdf
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiT_e3NptLQAhVSgCYKHe3mB30QjRwIBw&url=http://cmcd.sph.umich.edu/&bvm=bv.139782543,d.eWE&psig=AFQjCNExNQtZIqgDecfooSKmgiVTFpN3GA&ust=1480653648674508
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiT_e3NptLQAhVSgCYKHe3mB30QjRwIBw&url=http://cmcd.sph.umich.edu/&bvm=bv.139782543,d.eWE&psig=AFQjCNExNQtZIqgDecfooSKmgiVTFpN3GA&ust=1480653648674508

Shift in Health Care

¢ Less focus on diagnosis and treatment and more
emphasis on patient-centered and managed care to
promote prevention.

¢ Rise in Home Health Care solutions to offset costs

—

Source: “The U.S. Health System” by Hannah L. Maxey , Connor W. Norwood , and Leisha L. Osburn BW, Schiller JS,
Goodman RA. In book: Clinical Informatics Study Guide, Edition: First, Chapter: 2, Publisher: Springer International
Publishing, Editors: John Finnell, Brian Dixon, pp.23-46
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Medical Devices

Shifting Health Care to the Home

¢ Technology enables patients to self manage care at home

Auto injectors

Wearable Drug Delive
(Self Administer Delivery) s ramcomovmas

M?s. e 34 5"%‘? et 44 '5'2&‘:

WEARABLE
IN J ECTORS drugDELIVERY

medGadget

ry

\DHESIV

Chemotherapy

L. POPULAR CATEGORIES SUBSCRIBE suBMIT ABOUT

Neulasta On-body Injector Makes Sure Drug
Administered Following Chemo
‘ ENTORS 5 ONCOLOGY

Mobile Apps

(l ielp I , ’anage Care) m SENSILE Neulasta (pegfilgrastim) is administered to patients the
MEDICAL day after to boost the of white

AN o . biood cells that help fight infection. Now a new product

‘—, ™ BD Bihler "’Cambridge : from Amgen, the manufacturer of Ne ta, will allow

Advoncing the Mator . AConsultants mm  clnicians tostick a patchioa patient's skin right after

chemo that will deliver the full dose of the medication a

-~ wﬂé !E day later

This will guarantee that the patients receive the Neulasta

enable
jons

mjecti uniciFe

Diabetes
Mobile Apps

while letting them rest comfortably at home after therapy
sit per patient will free up a lot of

Some details from Amgen:

dn aadition fo the On-bady Injector, the Neulasta
Deltvery Kit includes a specifically designed
Nenrlacta nrafitiad cvrinae alone with HCP and

10/29/2018 3



Improvements to Sensing Technology

¢ Advances in Bio-signal sensors provide additional insights
and enable better management of care

FDA Approwvals » Medscape Medical Mews

Diabetes

E Tucker

[ —
wira

Disclosures September 28, 2016

]

B 1 comment

FDA Approves Abbott's FreeStyle Libre Pro System for

5
L

(| Frint

L=

'\ A single reader device is used to scan anf
activate all FreeStyle Libre Pro sensors

———— Small, easy to wear'
finger-stick calibratiol

TIME IN TARGET: ESTIMATED Ale

1.8

AVERAGE GLUCOSE:

Simple reports
show glucose
patterns at a
glance

84 o i

‘SEE REPORTING INFORMATION

The Thinnest CGM Ever, from Dexcom and Verily

Another standout in Dexcom’s pipeline is its partners
Alphabet Inc. formerly known as Google Life Sciences
smaller, less expensive CGM devices. Earlier this monf
pictures of the “thinnest CGM ever,” with less volume
the size of a penny - check out the picture below of th
would dramatically reduce the size of CGM on the bog
expensive, and bring the technology to far more peop
{only about 1-in-5 people with type 1 in the US use CQH

Dexcom’s G6 Sensor Shines in Early
Accuracy Study

11/25/16 - NEW NOW NEXT

share this Article [ [ ]

By Lynn Kennedy and Adam
Brown

12
TYPE

Earlier this month, Dexcom shared
compelling new details on its longer-wear,
less calibration G6 sensor and its partnership
with Verily to develop a bandage-like
continuous glucose monitoring [CGM)
device. The G6 sensor is expected to launch
in 2018, while the first-gen Verily sensor will
launch in late 2018, with a second-gen version coming as early as 2020. Read on
for the new details!

The New G6 Sensor! Longer Wear (10-14 days) and the Potential for No
Fingerstick Calibrations

type 2 diabetes).

10/29/2018




Control Systems / Closed Loop

¢ FDA recently approved the
first closed loop drug delivery
system for personal use

¢ Provides greater control of
patients therapy

CONTINOUS CONTROL
GLUCOSE ALGORITHM
SENSOR

10/29/2018

The FDA Approves Medtronic’'s
MiniMed 670G Hybrid Closed Loop
System

10/12/16 - NEW NOW NEXT

Share this Article ﬂ

1 By Ava Runge and Adam Brown

TYPE Coming to US in Spring 2017: What it is, what it isn’t, and how to get it

Want more news like this? Sign Up Now!

In earlier-than-expected and very
good news for people with
diabetes, the Food and Drug
Administration (FDA) approved
Medtronic’s MiniMed 670G hybrid
closed loop insulin pump and more
accurate Guardian continuous
glucose monitoring (CGM) sensor,
Guardian Sensor 3.

This news represents a major milestone for diabetes technology a little over a
decade after JORF launched the “artificial pancreas” project in 2005. It can’t be
emphasized enough how exciting this development is for anyone who takes
insulin and has access, since it’s definitely one step closer to the long-term goal of
the artificial pancreas - the “ultimate” closed loop.



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiTv8qozdLQAhWGSCYKHQR6BZgQjRwIBw&url=http://www.healthline.com/diabetesmine/tom-brobson-my-experience-in-the-artificial-pancreas-clinical-trials&bvm=bv.139782543,d.eWE&psig=AFQjCNFrQkmyr2auld248h4nmJ_KCoDAxQ&ust=1480668257683004
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiTv8qozdLQAhWGSCYKHQR6BZgQjRwIBw&url=http://www.healthline.com/diabetesmine/tom-brobson-my-experience-in-the-artificial-pancreas-clinical-trials&bvm=bv.139782543,d.eWE&psig=AFQjCNFrQkmyr2auld248h4nmJ_KCoDAxQ&ust=1480668257683004

Connectivity

Internet of Things (loT)

¢ Medical Devices not unlike consumer
markets in targeting loT

¢ Connectivity enables creation of
integrated systems for better I e
he report "loT Healthcare Market by Components (Medical Device, System and

t f Software, Service, and Connectivity Technology), Application (Telemedicine,

ma n age me n O Ca re Workflow Management, Connected Imaging, Medication Management), End-User
- Global Forecast to 2020", the global loT in healthcare market is expected to grow
from USD 32.47 Billion in 2015 to USD 163.24 Billion by 2020, at a Compound Annual
Growth Rate (CAGR) of 38.1% during the forecast period. In the current scenario,
North America is expected to be the largest market on the basis of market size and
technological advancements.

MARKETS MARKETS

loT Healthcare Market worth 163.24 Billion USD by 2020

A. Connected Pen: No direct interaction B. Connected Pump: Direct interaction
between BGM/CGM and insulin pen/pump between CGM/sensor and insulin pump
Blood Continuous Continuous

Glucose H Glucose Glucose
Monitor i Monitor Sensor

< b

\J ¢
" Design Support
’ System
Connected y
Insulin Pen Insulin Pump
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Software

¢ Major Software companies starting to enter Health market
¢ Software playing a bigger role.

o o

Q00 ers WP o

ﬂ,ﬂt ‘pw 11
wieS e s ™
Insulin pump maker f»;aueﬁ"' ;:H‘,
Insulet launches _ ite medical . e
. with Philips 10 s el TR
educational tablet app for jazon partne 1 FETC L coud g e
kids, plans connected govice, app and € e - .
app — a rersce 6L g, 2015 SI6am . %’ " Gnogle partl"l\‘ers 'Wllh
by Stocy L 5 b . Harvard Medical

~2School, Mayo Clinic

¢ ApP ““for symptom search
4 Motivate Apapje Partners wﬂh ..,.:, ° )
: a;ma;:feunca; giant -
ﬁ/ j u.gn?lthKhne for
ISt clinjeg) study

ﬂfﬂhﬂ'l'é.a. n
venture undaﬂ;’?“mmt joint

Pfizer, Brigham and
Women's test remote
_..--monitoring app for
= arthritis in clinical trial

10/29/2018 7



Analytics

¢ Connected systems capable of providing advanced Data
Analytics to aid in managing care

¢ Benefits to Patient & Health Provider

Daily Weekly Trends * Fri,Feb6,2015 » »

Iaragy Mansgement Dashbeart

Healthcare IT News

mchile

Medtronic introduces IBM Watson-powered
Sugar.lQ diabetes app

The cognitive computing software can inform users about how specific foods will influence

UP  MAIN MENU

their glucose levels, track diets over time and spot otherwise hidden patterns in that data.

by Bermie Manegain
a1 By

Device settings
12am 3am 6am 9am 12 pm 3pm 6pm 9pm
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Sehecire”
300 .
180
1%0
@8
BOLUS u & CARBOHYDRATES g
"o
6 90
15
0
BASAL RATES u/hr
0
BASAL : BOLUS y TIME IN TARGET RANGE g AVERAGE BG
Basal to bolus insulin ratio i Target range: 80 - 180 me/dL ? These 24 hours
W
37%: -
R

g
12am  Gam pm Gpm 12am 12am  Gam 1pm  6pm 12am
D <6 Calibrati e Calibrat
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¢ Care shifting to the home & outcome based
¢ Medical Devices are enablers to:

 Home based care

* Creation of outcome based solutions

¢ Monitoring and Sensing improvements provide
improved safety, quality of life and better insights

¢ Connectivity is enabling broader solutions

¢ Software & Analytics can help reduce the burden to
find solutions and drive improved future actions

10/29/2018 9



Panelist; Frank Shen
Marketing Manager
Roche Diabetes Care, Inc.
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Integrated Diabetes Management
A holistic approach in diabetes treatment

& Physicians

=

BG-Measurement

v Enable patients to master the complexity
of managing diabetes to improve Time
in Range

v Support treatment decisions and
delay disease progression

Medication a .t

Hospitals Caregivers

s
t&t T

Physical
Activity

v" Offer integrated solutions for diabetes
management

* ‘Lifestyle’ includes contextual factors such as sleep, stress, infections, that impact diabetes treatment



Time in range is optimized with Digital Solutions

Enabling integration, interpretation and usage of data

1 Capture data

2 Consolidate data 3 Interpret & Act upon data

DATA
CLOUD . Augmented

7 . .
‘ P intelligence

- \ i
h i E gsm el
o EI]P =
~ o ~. Smart Data | ANM_Y”[; Bl INIRN B

Smartphone

uumm{usES ‘ §
as the Hub I] T e



Accenture

One of the largest end-to-end providers of digital transformation
capabilities in the world*

Marketing & Development Services
Business modeling, patient pathway, market access, value
office, innovation, lifecycle Management

LI

Research & Development Services
B

Specialize development services, user experiences,
' Bigdata analytics, advance reporting, customer segmentation

&

1

Digital Operations Services
Global around clock support for all new Digital Products

>
accenture
/ \ and existing ones

Source: https://www.accenture.com/us-en/service-accenture-digital-service-overview



MySugr

Leading app on customer experience

““I'm addicted!!!
This app has made
tracking fun” - /(6%

bamySugr T =

= Joined the Roche Family June 30th
= Over 1 million users Today

0EED

6:21 PM

At

= Estimated HbA1c, exciting challenges and
motivating feedback

= Personalized advice anytime, anywhere with
Proactive help from highly trained CDEs




Delivering Integrated Diabetes Management
What does it mean for our customers?

Person with Diabetes Healthcare Professional Healthcare Systems
(PwD) (HCP) (Payers)
Experience true relief, Deliver effective Ensure efficient &
improved quality of life care & improve sustainable
and more time in clinical results healthcare

range



Integrated Diabetes Management -

Solution Components

T T FET R Y N I

Supply

Meters and test strips

Coaching 1:1 Coaching by

Certified Diabetes
Educators & HCPs

Insights

Insights for population
management from data
and EHR integration



Our Ultimate Goal

“To help people with diabetes everywhere in the world
think less about their daily diabetes routine so they
can get true relief, day and night.”



The iPDM concept

Which elements, considerations and principles were included?

Assessment:

where does a patient
stand, what goals
does a patient have,
what would he/she
like to achieve, what
would he (not) like to
change...?

Collaborative care,
participative
decision-making:

inclusion of the
patient in the
evaluation and
adaptation or
modification of the
therapy as required

Feedback:

regular feedback on
the achievement of
therapeutic goals and
adherence
(compliance with self-
monitoring of blood
glucose
recommendations)

ad

Training,
counseling,
positives error
management:

joint, structured
analysis of the course
of therapy

Agreements:

written agreement on
therapeutic measures
until the next
appointment



Dr. Charles Miramonti
Medical Director, ED
Eskenazi Health
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Eskenazi Health

The transition from revenue-based healthcare delivery to a value-based
system is a major paradigm shift that opens opportunities to impact
healthcare delivery using systems approaches. However, healthcare
delivery differs from the medical device and pharmaceuticals arenas in
a few key aspects and with major changes in thinking comes a lack of
understanding of the value of potential systems engineering
contributions.

www.CientiveGroup.com ‘ ' clentive
2018 Copyright © Cientive Group Incorporated All Rights Reserved Digital Intelligence for a Data-Filled World
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