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Healthcare Industry Global Crisis

Evolving societal needs are straining current healthcare systems, making it imperative to transform care delivery

CHRONIC ;g:$1160 Bn %&/%63 Bn AGEING 7 BN people living above 80
DISEASES cancer POPU:ATION Years of age in many parts of the
world.
.' $l67 Bn $727 Bn m < 80% Suffer from at I(_east
I\ Respiratory DilelEiee 0 One_ Chronic
(COPD) Disease

HEALTHCARE SPENDING HAS OUTPACED ECONOMIC GROWTH

8% Average growth rate of health spending and GDP per capita, 1990-2012
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Care Delivery Model Transformation

Healthcare industry needs a mind-set change to bridge current gaps in care delivery

Driving Factors From Today As-is-State Future To-be-State
Focus Process/Provider Centric b ,} Patient Centric and Participatory
Objective Symptomatic, Curative E::::::) Predictive and Preventive
Access/ Limited in-hospital Care —————— N : :
1 D
Location (Centralized) ~ Re=e-- v/ Anytime, Anyplace Homecare (Decentralized)
Technology Isolated Systems E::::::) Integrated Systems (Digital Medicine)
Treatment L : e )3 . .
1 N
Methods Episodic Care (Invasive) —  L_____ v’ Holistic Care (Less Invasive)
. . .. g ———— h\ . .. ..
Medication Blockbuster Medicine S v/ Personalized/Precision Medicine

Source: Frost & Sullivan
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Technology & data driven paradigm shift for future care delivery innovation

Healthcare Digital Transformation Promises to Bridge Care Delivery Gaps

Transformations in Healthcare
Delivery

Technology

Data

Care Delivery
Innovation

Decentralization of
Care Delivery Model
(Home & Virtual Care;

eVisits)

Customer Centric
Care
(Data-drive
engagements; and
Patient-centric models)
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Preventive &
Wellness Focused
(Personalized data;
Quantified-self; Self
Health management)

Role of
Technology in
Transforming
the Future of
Care Delivery

Cost Containment
(Promoting Value-
based care; and

Do-it-Yourself concept )

Source: Frost & Sullivan
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Decentralization of Care Delivery Model

Healthcare must enable a higher level of customer experience that people have come to expect based on interactions with
retail and other industries

Baby Boomers & Tech-

Traditional Model - : .
savvy Millennials

Emerging Model

< i
Patient Calls payer Patient m
Searches... [friends / Searches...
Doctor / doctor Doctor /
Hospital / (referral) Hospital /
Pharmacy Pharmacy
[In-network, affordable co-pays] [In-network, affordable co-pays]
Care Delivery Moving to the Home Environment
g Clinic ' House Call Telemedicine
mg Path Lab Products Home Testing / Collection
Patient
Visits sammmg Pharmac ' an_d
BN oolth & Services
Visit - Online stores

Patient

Source: Frost & Sullivan Analysis
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Possible Business Model—Direct-to-consumer Healthcare

Frost & Sullivan envisions the future of Amazon’s healthcare play as given on this slide.

Alexa will help check the health
condition on WebMD and book Y Check the best prices of
an appointment with a physician WebMD drugs and devices on
@ Better information. Better health.™ the Amazon App

Health and medical

news and information "amazon“‘ eCommerce App
' (Digital Health

—He Marketplace for
o Alexa — Drugs and devices
(Digital Personal i
Assistance -
Capture your?eedbac , @ Average Healthcare W;Hflzkn:\éva::\emoafzcoon;)I:Srlj]zc;]l;
replacement and health datd Consumer (insurance) and provide a value-added

on treatment adherence, and

adverse events service of shorted dosage for the desired

duration (improve medication adherence)

amazon key

Smart Delivery/ Smart order fulfillment Pharmacy services for

Return Service anytime, anywhere (even managing multiple
if no one is present to medications
receive)

Note: In 2017, Amazon and WebMD entered into a partnership for a technology and marketing program. As per this agreement, all Amazon consumer-device (Echo, Echo Dot, and Amazon
Fire TV) users were given exclusive access to WebMD’s healthcare information library. In 2018, PillPack was acquired by Amazon. Source: Frost & Sullivan Analysis

Image Source: Thinkstock, Company Logos, and Press Kit FROST & SULLIVAN



Healthcare Applications in a Smart Home

Smart Home Healthcare Market: Healthcare Applications in the Smart Home
5" Chronic Disease Post-acute Care
Management Monitoring

Maternal, Infant “Z
& Child Health

P —

1 Aging-in-place

Critical
Care

Health and
Wellness for All

Care for Physically and "5’
Intellectually Disabled

Wellness &
Wellbeing

.

Source: Frost & Sullivan Analysis
FROST & SULLIVAN



Demand for Aging-in-Place

87% of seniors wish to age

Senior Population (60+) Is Growing :
independently,

Faster than All Younger Age Groups P _
o and 85% of their children support this

Population Distribution by Age Group, Global, 2015 and 2025 decision:

40.0
< Seniors living with sensors lived
= 300 1.7 years LONGER
o a9 .
T 20.0 than those living without them.
E;
Q.
g 10.0

Seniors living with sensors achieve

SAVINGS of $30,000 per person
2015 2025 compared to cost spent at nursing home.
M0-9 ®m10-24 w25-59 m60 and above

Source: AARP; Senior Helpers Survey (2017); TlgerPlace Institute (University of Missouri); Frost & Sullivan
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Smart Home Features for Aging-in-Place

Bathroom = Legend
On-Body Wearables e— * Smart pill dispensers Bedroom —~ & Active Care
% Smartimplants % Diagnostic devices Sleep Quality Monitoring > Monitoring
» Vitals/activity tracking devices é Smart L2 » spO, monitoring 5
and apparel -m r gmart W?IIghlng scale 5>  Ambient environment = Support
+ PERS S » mart toilets
+  Fall detection ——e Entire Home '&I\
*  Smart hearing aids » Contactless monitoring sensors and devices
for vitals monitoring

Voice Interactive
Diagnosis &
Control Tools

Smartphone Apps

% Medication adherence E'1
T, - . . .
»  Activity tracking

+  Location tracking/geofencing

ArtificialIntelligence
+ Data Analytics .

~-

Living Room uEn

B

Telehealth visits

T

4

&

Motion sensors for detecting activity, turning lights on/off
Carbon monoxide, smoke and water leakage sensors for
preventing mishaps

Smart plugs or sockets, tags and sensors for monitoring
activities of daily living (ADL), keep caregivers and family
members informed

Flashing tags to remind performing ADLs for dementia
sufferers

Smart tags to detectlocation of keys, wallets, reading
glasses and other items

Assistance robots to help with tasks and for lifting
residents from bed to wheelchair

Connect with nutritionist for diet and meal suggestions
Smart bin to track & reorder groceries
Smart cups, spoons and plates for countering tremors

Social Engagement Tools
+  Companionrobots

*  Virtual companions with digital avatars that have human caregiversin the background
*  Videocommunication devices or screens for virtually visiting friends and family

Mixed/virtual reality headsets for virtual presence/freliving memories
Source: Frost & Sullivan Analysis
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Analyst Perspective: HOME OF THE FUTURE

Grandma, Bathroom
Chronic Disease
Management

prorr W
NI

(| IIIIIIIlIllIIIIiT\I

Child, Dining
Seasonal Flu Diagnosis

Mother, Kitchen
Mammography reminder,
appointment setup; infant & ah
food nutrition information

FROST ¢& SULLIVAN

Teenager, Bedroom
Depression Diagnosis

Infant, Nursery
Lullaby to support sleep

Father, Living Room
Post-Acute Care

Source: Frost & Sullivan Analysis



Smart Home — Vendor Ecosystem

4 Telemedicine )
American Well [l <38 =jo5]=S= 2
on demand

A Medwand
Dtytocare —
. _/
i PERS )
PHILIPS

Lifeline > greatcall QEIEE

Bedroom

Ve
sleepenumber.
OURA beddit
somnoware  rem-r7E"
Smart Nora ¢, soMNAR

-

Sleep

holi 7 5

ResMed

5 Withings

\_ S
il
s i AN Weighin \
(" Cooking Support ) Tollets chale ?
Jum : E:l rmia teaBOT TOTO =" Withings-
 rotimatic 2888 @) BOSCH, KOHLER. ) o)
-~ Smart Eat Healthy ) " Mirrors Y / Medication
Appliances Adherence
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Entire Home

/~ Environmental "\ / Diagnostic \ / \
Sensing Devices = omRrRon 1
. A
QO Athelas|| pe Xcom A
cCUBE ! * tisens f tb t Thwinc Rhythm
NETATMO | ¥ =~ [ = Titol D sprouung
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\ :’;Liw’ Pure Ird Lighting ~N/ ™
Contactless h P | Wineliss amazon alexa /
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IR +] Consequent.l
Aroma/Sound/ e
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éﬁﬂfo’ Light Therapy m
Y OLEA B Microsoft obes AT
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~
cocoo ;
CA: e Mt ok b orbita Fealtt @mm
S A rowiire ) stmsons @ )| (] )

SULLIVAN

Source: Frost & Sullivan Analysis



Robotics and Automation Supporting Care Assistance

Areas served within hospitals

Telepresence and g ﬁ

Remote Monitoring H -:_::-
Daily Meal and \’ Prosthetics

Specimen -:.t— ]
Transporters I
I
I

m Medication
Elderly

Dispensing and IV
Carriers _{::_ Compounding
05 o)
; Daily

Automated Guided w C
Vehicles _‘-::_ Companions

Exoskeletons

Source: Frost & Sullivan Analysis
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Impact on Healthcare Stakeholders

DOCTORS
Quality of Patient Interactions — Remote
& In-Person, Improves Drastically

Enables True Precision Health, Better
Patient Outcomes

Insights Allow Earlier Detection, Even
Prevention of Disorders

Fewer readmissions, force transformation
to critical care delivery centers

Analytics improves insights on disease
progression and causes

Improve population health, support public
health initiatives

Source: Frost & Sullivan Analysis
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Alternate Care Locations - Regional Readiness Assessment

Smart Home Healthcare Market: Regional Readiness Assessment, Global, 2017

Rank @ © OO
e @O High Alr\ln()er:ita ELigpe A Arl;laet:irl:a I\/Iai:((j:i I,ifrEi?:t
Infrastructure RN e @e O @LO ©OO
Technology oo e e e Yol ©OO
Governmc_ar_ﬂ Push Y e Y Y )@ ©OO ®00
e CY X ee CY e “Yol® CYol®
Aloudaniibel. ee v @@ “Yol® @O0 eeO

Source: Vision 2025 — Healthcare in the Smart Home, Frost & Sullivan . ) .
Source: Frost & Sullivan Analysis
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Prevention & Wellness — The New Focus of Care to Bend the Cost Curve

Prevention/Wellness

Goal:

Keep Goal:

Eeolpr']e Manage Disease/care
ealthy 9 . management
longer or Goal:

mitigate Diagnos

I’ISk e and Goal:
reduce Move to

treatme more
nt delay interacti

on and

self-

mgmt

Goal:

Size of impacted population

Quiality of
Life

End of

Healthy/ . _
intervention

Well

Chronically Il Chronically Ill

At risk Undiagnosed
managed unmanaged

Continuum of care

FROST ¢& SULLIVAN

Global Healthcare Spending

70% 64% S
21%
15% LA
D00 |
2007 2012 2025
m Prevention Diagnosis
Treatment m Monitoring

Source: Frost & Sullivan Analysis



Challenges with Chronic Disease Prevention and Management

Aging Population and Chronic Disease Epidemic

5 : .
Proportion of Deaths 80% of all heart disease, diabetes,

Attributed to Non- 68.4% 73.9%

communicable Diseases,
Global, 2015 and 2030

and stroke, and 40% of cancers can

2015 2030 be prevented by optimizing lifestyle

and exogenous risk factors.

Seniors Prone to Expensive Chronic Diseases

Proportion of Elderly
Suffering from ‘80% > ‘77% > HYPERTENSION
Chronic Diseases,

us, 2017 One Chronic Two Chronic

Disease Diseases Sedentary Activities

”II $317 billion

Annual Cost of . .
Cardiovascular Disease

Chronic Diseases, Cad R Y - ki
us, 2017 o $245 billion Poor Nutrition Tobacco Usage Alcohol Consumption

Diabetes

Source: Frost & Sullivan Analysis
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Health Data Ecosystem Beyond Omics and Clinical Factors

Include factors such as; patient medical history, remote monitoring data, lifestyle and exogenous factors.

Key Data Types/Factors Avg. Per Patient Lifetime
Data Volume (in TB)

Omics/Dx

30%

All the data in the
American Library of
Congress amounts to

15 Terabytes (TB)

Clinical

15%

Remote Care

20%

The data explosion
along the care cycle
globally to generate

4x101° TB by 2020

gus

Exogenous

35%

880.0

Q0006

Source: IBM Watson Health; Frost & Sullivan. Analysis
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The Internet of Medical Things Ecosystem

Connected

A connected ecosystem of sensors and devices on and around the individual Eou X
quipmen

serve the function of:

Patient
+ Capture & Measure

* Identify
. Inform Coordination

Automated
Kiosks

. Make Decision
. Take Action

Ambulatory OR
Therapies
While conforming to

Privacy and
Security

Digital
Assistants

o
WP

Supply Chain Chip v
Logistics
L R

Analytics/ Storage Machi.ne
Informatics Learning

Emergency
Response
Intelligence

Consultations/
Coaching

..

T nctivity ]l & @
Peripherals Monitoring .’) - Deci=sion
= Cyber- Inter- Support
@ Security  gperability
Wearables

Source: Frost & Sullivan Analysis
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The Human Body - A Treasure Trove of Personalized Health Data

Wearables Harnessing Human Body Data/ Biometrics Major Therapeutic Focus

Heart and Cardio Monitors _

EEG. . ECG/EKG, HR, HVR
5| Cortical Stimulator S22 CVD, M, Stroke
ee . (<> . — ; ;
p Eye tracklng Temperature Resp“'atory Al’rhythmlaS At“al
Stress Fall Deduction Rate, BP Fibrillation
Ear/Audio . ) : -

Body Posture
Fall Deduction
Blood

Diabetes and Obesity Monitors

ECG/EKG, Heart Rate (HR), Blood Glucose Body Pressure |
Heart Rate Variability (HRV) Insulin — Diabetes

Pressure (BP i S — — Hypoglycemia
(BP) Respiratory Rate Respiratory Rate, HR, Vision Obesity
Insulin Level BP Body Weight
Blood : SpO2 Respiratory and COPD Monitors
Glucose /& Blood pH ECG, HR, SpO2, ] Asthma
ol _;B_otdi/;'etr_n Ezerature Resplratory Rate i Tuberoulosis
ota ' cuvity Temperature Activity L_ung Cancer _
Body Pressure EMGCalorie Meter Fall Deduction Body Posture Respiratory Infection
Muscle Te_nS|on é Chronic Pain Management
Body Motion $' Critical/ High Value -
Bodv Weight T Body Pressure Body Posture
y g 8 Nice to Have Musc|e Tension Fall DedUCtIOI’] Headaches
= Tot IA Vit [ Joint Pain
= General/ Wellness Body Motion %; otal Activity Lower backaches
> Body Weight Sleep

Source: Frost & Sullivan Analysis
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Wearables Enable Decentralization & Preventive Care

Benefits to Different Stakeholders Wearable-Enabled Decentralized Care Model
. o
.. Patient
H Reduces readmission, T
& patient process time, and
Hospital test duplication _ I Population
eimbursement health

7~ Can access Self Monitoring e Physician benchmarking

. . Regular feedback
L.é) comprehensive patient Insurance Rgfﬂ,‘ijrceerﬁenf‘ ¢

- data and history for _gpl Appropriate level

Physician improved decision making
and diagnosis

r Can stay more informed

ﬁ{"/ about personal health and
. wellness, and benefit from

Patient reduced treatment time

C , Reduced treatment cost,
& ] hospital length of stay,

and overall process
Payer efficiency

Report of intervention

Analytics Wearables Care
Health Modules

Awareness Wellness Medication

g‘giﬂaining P(.ogram . Adh‘ence
[ ]
N BN
@ S ———— /\
Home  geryice While PoC Labs and
onitoring Travelling Diagnosti

o,
N

Sources: AJM; Frost & Sullivan
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Digital Platforms Driving Transformation

Access to Data is not enough; Innovative use cases will be key differentiator

Enabling Technologies Health Data Economy

Healthcare Al Market Value (Billion US$)
2015

|
I . Bn
Artificial Intelligence

Healthcare Big Data Analytics Market Value

PR (Billion US$)
Aggregation & A . 2015 e
] )] Sk

Intelligence
Layer

2020

$4.3
Bn

Management T - $9.4 $25.2
Layer Big Data & Cloud Blockchain Bn Bn
Analytics (E-commerce) (Trust & Security)

Healthcare Big Data Volume — Created Annually

=\ EEERE
Data :@Q ‘ u 'i' u @ 2UC
Generation &
ZB

2020

44 Zeta

Capture loMT Mobile Byte

Technology

Crowdsourcing
(Biosensors, &

Wearables) (D|g|ta|_ Social Media Key: 1 ZetaByte = 1 trillion gigabytes
Therapeutics)

Source: Frost & Sullivan Analysis
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Transforming Biopharma Business Model

Transitioning from the ‘one-size-fits-all’ to ‘precision health’ model with multi-level patient stratification

Driving Factors

Business Models

Innovation Process

R&D Approach

Treatment Focus
Drug Synthesis

Pricing Model

Customer Focus

Marketing Channel

Sourcing Approach

Pharma 1.0

Last Decade

Blockbuster

Diversified Large
Pharma/Biopharma

Linear (In-house)

Intuition Based (Trial & Error)

Symptom Based
Small Molecule (Chemical Based)

Mass Marketing (Volume Based)

Clinicians and Scientists

Sales Rep-driven B2B

Transactional

FROST &

Current Decade

Innovative
Lean — Specialty
Pharma/Biotech

Partial Externalization and In-licensing

Evidence Based
Cohort Based

Large Molecule (Biologics)

Low Volume — High Price (Value
Based)

Payers and Governments

Partial e-Fulfilment

Strategic

SULLIVAN

Pharma 2.0

Next Decade

Medicine-as-Service

Virtual Pharma/Biotech
Companies

Open Innovation and Symbiotic
Collaborations

Precision Based

Algorithm Based
Digital Medication (Rx, Dx, and Device)

Chronic Disease Management/PHM
(Outcome Based)

Patients and Consumers

100% e-Fulfilment (Rep-free D2C/D2P)

Co-innovation

Source: Frost & Sullivan Analysis



Evolving Medical Device Service-based Business Model

Medical Device Servicization — Shifting focus from selling devices to intelligent solutions

Value for Customer

NG

Medical Devices Medical Technologies | _D_ilgital Health Solutions
- - Wearables/ Big Data & Health | |n't6\er|t||iﬁ2r?ce U ‘%

Biosensors Analytics

I0TM

Augmented
Reality

Robotics

° &

mHealth

Predictive & Preventive Care

» Insight-as-a-Service
* Al-as-a-Service
* Robotics-as-a-Service

Real-time Outcome-based Care

Product-as-a-Service
Data-as-a-Service

Platform-as-a-Service
Managed Services

Historic/Evidence-based Care
+ Sell Parts/Hardware

+ Consumables/Upgrades
* Repair/Maintenance Support
. ort

: Differentiation via intelligent solutions for
evidence/outcome-based health benefits to
Differentiation by providing services to demonstrate value to end users

key stakeholders such as physicians,
. . patients, and payers |
Differentiation solely through product | i Services |
innovation | g
Viedical Proc ~ _____ Medical Products | | Medical Products |

Last Decade Current Decade Next Decade

Leasing and Buying Su

Image source: Thinkstock; Source: Frost & Sullivan
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Monetization Opportunity

Low

Emerging Healthcare Business/Care Delivery Models

10 {

Traditional Bu
9 Models

siness

/Platform-as-\

a-Service
N

U B2C

/Data-as- " -
| | ! ' a-Service §
8 N \
y 4 1
E | single \ ‘
Product anage s |
Strat / ervice
7 rategy a-Service
—_— ization———
5
“ \
3 Single Fir N \
Independe Emersin
Model EMErging —
2 Business Models
_Djsagq' : rega"
1 2 4 5 6 7 8 9

() B2B

Low

Customer Value Enhancement

FROST &
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High

Source: Frost & Sullivan Analysis



Vendors Transforming Healthcare Delivery Models

With transformative trends pushing the industry to innovate, similar business themes emerge from different stakeholder groups

Neo) < nemed eXCO._ Kinvisior enlitic
et helps ke . Medical Imaging < ©
i o

». TrialReach >-% Pharmaceuticals \x. GE Healthcare
permedly
) _ desp
l- [Or]{]EACE]DSIIL(?NI\E] Other Services SIEgSE genomics
MEILICO FEDICINE  Ter Biotechnology
_ , , G|E N|E
Medtronic CI PlllPack ?\O,(\_)RER SUD’O Diagnostics \ Erreci ‘EINlE
I\gnaged senices PHILIPS é\g Qp SPrecipio
yncera Lumify Medical Devices A Pathology
b . iggbo MD
valedo. O P M ¥ (aboraores W AED
2= . . -5 HEALTH CITY i}
MEDIX PhL{S iQ Primary Care o Hospitals Mercyl Cayman Islands 1
Physician -0 . & PN Rtrccmnron_pugemmenon
SWG | SPECIALISTS ON CALL <, Patient & = .,
8 | ST o eAl Specialists SONNE\, PRO\\\ Rl b >
P racto “u«* SERMO Physician Clinics o EALO

Non-physician Care (=
< APIXIO arowwnd Providers = <
o o . CARE[VIORE
. - . medicast s wnat e

atientslikeme
P Other Cars SupporT Retail Clinics @Ccvs L3
InTouch [:] CANDESCENT HEALTH" ersonne Walmart Health
Health
Note: Companies list and their business models are not exhaustive, but representative in nature. Source: Company Websites, Frost & Sullivan
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Inherent Challenges For This Vision

g"’

. Physical Security, Lack of Data Source Standardized Data Unique
Technical Cybersecurity Interoperability Verification Capture, Accuracy Identifiers
ezl Data Ownership Privacy High Costs

Application

Source: Frost & Sullivan Analysis
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Healthcare Digital Transformation - So What..?

Technology is not the magic bullet - There is no replacement to human-human communication

Past Approach 2019 and Beyond

What kind of Tech do we
/ need?

/ How to monetize Cool Tech
approaches?

Transformation

How do you sequence and
prioritize Tech adoption?

Source: Frost & Sullivan Analysis
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Contact Detalls

Industry Analyst, Visionary Healthcare
Frost and Sullivan

+ 91 7406120009
kamaljitb@frost.com

www.frost.com




