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(Summary)

O U.S. Healthcare IT industry is booming. Over the recent years, many companies have had
robust growth and the sector has attracted huge inflow of private and public investments.
There are many types of HCIT companies, operating with different business models and
participating in various segments of HCIT. In this report, we try to first identify the drivers
behind HCIT growth and then delineate the dynamics in each HCIT segment.

O Key drivers of HCIT are also the underlying drivers of the U.S. healthcare system, namely
Obamacare, the transition to value-based reimbursement model, rising consumerism, industry
consolidation, etc. Within HCIT, major drivers include the HITECH Act, advancement of
technology, and the convergence of healthcare, IT, and consumer industries.

O The booming HCIT market is in transition. Incentives for EHR created by the HITECH Act
have largely run their course. In the future, the marketplace will be driven less by government
subsidies and more by private spending. To earn revenues from private payers, HCIT
companies increasingly need to demonstrate the clinical and financial value of their offerings.
To achieve this, HCIT companies need to collaborate closely with their customers.

O For the various HCIT segments, we see three especially promising areas — integration of
remote patient monitoring either through wearables or other devices with data analytics and
intervention capabilities; big data analytics by Artificial Intelligence; and telemedicine. We
expect stable growth for RCM, PM, payer solution segments. For population health, although
we recognize the huge potential, it is unclear to us who will be the clear winner.

O The HCIT financing environment may also be in transition. The recent downturn in tech
valuation has caused mark-down in valuation and some companies to raise the dreaded
“down-rounds.” In addition, public equity performance and IPO market remain challenging
for HCIT companies. Meanwhile HCIT M&A activities are heating up. We believe while
high-quality companies can still pursue IPOs, some private companies may prefer trade sale
as the exit option. We see elevated M&A activity continuing. HCIT industry will increasingly
favor large companies with broad capabilities. Reason for consolidation remains strong.
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Executive Summary

e This report is a survey of the U.S. Healthcare IT (HCIT) industry landscape. First we identify the key
policy, consumer behavior and economic drivers of HCIT. Second we categorize the very diverse
HCIT solutions into distinct segments. Third we discuss the trend in each segment and describe the
representative players. Fourth we discuss the capital market condition facing HCIT players. Lastly
we provide a list of HCIT companies by category.

e Passed in 2009, the HITECH Act has provided a huge funding boost to HCIT. But the incentive from
the HITECH Act is winding down. While the robust HCIT growth over the last five years was mostly
driven by government’s financial incentives, going forward, private sectors are likely to be the key
payer for HCIT. They will increasingly demand clear benefit on clinical outcome and financial return.
HCIT vendors will need to work hand-in-glove with their customers to demonstrate such benefits.

e Driven by incentives from the HITECH Act, EHR adoption has grown to saturation levels. In the
future we see continued consolidation among EHR vendors, with small players losing out to big
players. Certain small companies may adopt new business model or niche strategy to complete. But
we believe these are isolated cases. The overwhelming trend is for a few big EHR vendors to
dominate.

e For established categories such as RCM, practice management, and payer solutions, we see stable
growth. For wellness and patient engagement, we believe while they offer valuable and novel
solutions to consumers, they face the dual challenges of user retention and proving ROI. Many
companies are participating in the very hot population health field. But it is unclear to us who will
become winners.

e We see enormous potential in three specific HCIT areas:

» The integration of remote patient monitoring either through wearables or other devices with real-
time data analytics and intervention could become a new way to manage diseases. Technology
has advanced to a level that can make such a closed-loop monitoring/intervention system possible.

» Big data analytics, especially Al, holds great promise in healthcare. Such technology can help to
predict the course of a disease and prescribe the best treatment option. In a futuristic scenario, Al
may take the place of doctors and nurses to monitor, counsel and take care of patients.

» We are also excited about the future of telemedicine (which we narrowly define it as seeing
doctors remotely through video or audio). We believe telemedicine will gradually establish itself
as a new conduit of healthcare delivery. Rather than taking over traditional in-office physician
visits, it will serve as a valuable option for patients and will become a segment in overall health
delivery. The cost and convenience advantage will overcome the inertia in the current system.

e Interms of company positioning, we believe the economics will favor scale and category leaders.
Scale indicators such as having the largest installed base, the largest patient clinical database, the
largest claim database, the most comprehensive relation with providers or plans will have
competitive advantage vs. small players. Therefore the leader has an unfair advantage. On the flip
side, being the third or fourth company in a category is probably a challenging position. There is also
a benefit for scope. It is much easier for a vendor with an established customer relationship to sell
other HCIT products than a pure-player company.

e HCIT has attracted over $10bn funding since 2009. As a result of the funding boom, over 500 HCIT
startups have been created. Last two years were the most pronounced in terms of venture investment
in HCIT. In retrospect, some companies may have been funded at too lofty a valuation. Recent
downturn in tech has resulted in mark-down valuation of private tech companies by prominent public
investors such as Fidelity and T. Rowe Price. The same may be happening in HCIT.

e Post-market performance of recent HCIT IPOs is generally weak. Therefore IPO is not an easy
option for private HCIT companies. The vast majority of HCIT ventures are in the money losing
investment phase of their life cycles and therefore require continued infusion of capital. As the public
market is not so welcoming for private HCIT companies and private investors become reluctant to
invest, we believe trade sales may be the preferred exit option for investors. Strategic investors
looking to grow in HCIT and financial investors such as PE funds will continue to boost M&A
activities in HCIT.
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Glossary and Abbreviations

Abbreviations

ACA/PPACA Affordable Care Act; also known as Obamacare

ACO Accountable Care Organization

Al Artificial Intelligence

ARRA American Recovery and Reinvestment Act of 2009, which includes the
bill called HITECH (see below)

CBO Congressional Budget Office

CDHP Consumer directed health plans

CDW Clinical Data Warehouse

CMS Centers for Medicare and Medicaid Services

Digital Health A broad term referring to the convergence of digital technology with
healthcare. It is often used as synonyms of telehealth, eHealth,
mHealth. Etc. But it can be considered an all-encompassing term.

EHR/EMR Electronic Health Record / Electronic Medical Record

FFS Fee for service

HDHP High Deductible Health Plans

HHS U.S. Department of Health and Human Services

HITECH Act Health Information Technology for Economic and Clinical Health Act

HSA Health Spending Account

HCIT Healthcare Information Technology

HIE/HIX Health Information Exchange

HIMMS Healthcare Information and Management Systems Society

HIPPA Health Insurance Portability and Accountability Act of 1996

IDN Independent delivery network

MCO Managed Care Organization

mHealth Mobile Health (the use of mobile devices in healthcare)

MU Meaningful Use (specific use of EHR technology)

NHE National Health Expenditure

Obamacare See ACA

ONC Office of the National Coordinator for Health Information Technology

PHM Population Health Management

PM Practice management

PPACA Patient Protection and Affordable Care Act; also known as ACA or
Obamacare

RAC Recovery Audit Contractor (recovers funds for CMS/Medicare)

RHIO Regional Health Information Organization

RCM Revenue cycle management

SaaS Software as a Service

Telemedicine

Delivery of healthcare services through non-physical means (e.g.,
telephone, digital imaging, video). Seeing doctors remotely.

Source: Compiled by MHBK/IRD based on public company reports
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|. Background of U.S. Healthcare and HCIT

A. Introduction to U.S. Healthcare Landscape

According to the latest estimates by CMS, U.S. National Health Expenditure (NHE) was
worth $3.1 trillion in 2014 and is projected to grow at 5.8% CAGR for 201424 (see Table
1). This 5.8% growth rate is 1.1% higher than the GDP growth rate over this period.
Correspondingly, NHE as a percentage of GDP will rise from 17.4% in 2013 to 19.6% in
2024. This 1.1% increment of NHE growth over GDP growth is lower than the historical
average, which is in the 2-2.5% range. This slight “bending of cost curve” is a result of
Obamacare, higher economic growth, increasing cost shift to consumers, and other
structural and technology changes in U.S. healthcare system.

There is substantial amount of wasteful spending in the U.S. healthcare system. It was
estimated that as much as a third of the $3 trillion health spending in the U.S. is waste.
Waste ranges from overtreatment, failures of care coordination, failures in execution of
care processes, administrative complexity, pricing failures and fraud and abuse®.
Healthcare IT is expected to be a key solution to address many aspects of wasteful or
suboptimal healthcare delivery.

Table 1National Health Expenditure Projections 2014-2024

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2014-2024

CAGR

National Health Expenditures ($trillion) $2.9  $3.1  $3.2 $3.4 $3.6 $3.8 $4.0 $4.3 $4.5 $4.8 $5.1 $5.4

% growth 3.6% 55% 53% 4.9% 5.4% 5.5% 6.2% 6.3% 6.3% 6.2% 6.1% 6.0% 5.8%
GDP ($trillion) $16.8  $17.4 $18.0 $18.8 $19.8 $20.9 $22.0 $23.1 $24.2 $25.3 $26.5 $27.6

% growth 3.7% 3.9% 3.2% 4.7% 5.3% 5.3% 5.2% 5.0% 4.9% 4.7% 4.5% 4.5% 4.7%

NHE % GDP 17.4% 17.7% 18.0% 18.1% 18.1% 18.1% 18.3% 18.5% 18.8% 19.1% 19.3% 19.6%
Hospital Care ($bn) $936.9 $978.3 $1,031.1 $1,087.3 $1,147.1 $1,213.6 $1,291.5 $1,374.9 $1,462.6 $1,555.9 $1,653.4 $1,755.1

% growth 43% 4.4% 5.4% 5.5% 5.5% 5.8% 6.4% 6.5% 6.4% 6.4% 6.3% 6.2% 6.0%
Professional Senices ($bn) 777.9 8151 849.9 886 929.1 978.6 1037.5 1100.2 1165.9 1233.7 1303 1373.6

% growth 3.4% 4.8% 4.3% 4.2% 4.9% 5.3% 6.0% 6.0% 6.0% 5.8% 5.6% 5.4% 5.4%
Other Health, Residential, and Personal 148.2 153 159.3 167.1 175.7 184.8 194.6 204.9 215.7 227.1 238.9 251.1
Care ($bn)

% growth 58% 32% 4.1% 4.9% 5.1% 5.2% 5.3% 5.3% 5.3% 5.3% 5.2% 5.1% 5.1%
Prescription drugs ($bn) 2711 3051 3284 3432 3644 3851 408.7 4353 4641 4952 5283  564.3

% growth 25% 12.5% 7.6% 4.5% 6.2% 5.7% 6.1% 6.5% 6.6% 6.7% 6.7% 6.8% 6.3%
Other Medical Products ($bn) 98.9 102.7 106.3 110.8 116.1 122.6 130.1 138.3 147.3 156.6 166 175.5

% growth 41% 3.8% 3.5% 4.2% 4.8% 5.6% 6.1% 6.3% 6.5% 6.3% 6.0% 5.7% 5.5%
Home Health Care ($bn) 79.8 81.9 86.5 91.7 97.4 103.6 110.9 118.7 127.2 136.2 145.7 156

% growth 3.5% 2.6% 5.6% 6.0% 6.2% 6.4% 7.0% 7.0% 7.2% 7.1% 7.0% 7.1% 6.7%
Nursing Care Facilities and Continuing 155.8 160.2 167.1 176.1 185.9 195.9 207 219 231.7 245.3 259.4 274.4
Care Retirement Communities

% growth 24% 2.8% 4.3% 5.4% 5.6% 5.4% 5.7% 5.8% 5.8% 5.9% 5.7% 5.8% 5.5%

Source: Compiled by MHBK/IRD based on data from The Office of the Actuary of CMS, July 2015.

The rollout of Obamacare since the beginning of 2014 has had a major impact on the U.S.
healthcare system. For a primer of U.S. healthcare system and a discussion of Obamacare,
please refer to our 2014 report titled “Updates and Implications of Obamacare?.”

Obamacare expands coverage to the uninsured through health exchanges and Medicaid.
Enrollment in exchanges is a little below expectation. CBO projected 2015 exchange
enrollment of 11mn (see Table 2) but actually ~10mn enrolled. For 2016, CBO originally
projected 21 million people will enroll in the exchanges (see Table 2), which was often
criticized as a high number. In January 2016, The CBO projected that 13 million
Americans will be covered in the exchanges for 2016, including 11 million with subsidies
and 2 million without. In March 2016, CBO further lowered the estimate by 1 million to
12 million (see Table 3). CBO’s current projection of 12 million is close to the 9.4 to 11.4
million estimate put out by CMS. So far enrollment number is tracking at the high-end of
CMS estimate. Eventually the two estimates are likely to converge.

! “Eliminating Waste in US Health Care.” Donald M. Berwick and Andrew D. Hackbarth, JAMA April 11, 2012
2 http://www.mizuhobank.co.jp/corporate/bizinfo/industry/sangyou/pdf/mif_163.pdf
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While the exchange enrollment is below initial forecast, Medicaid enrollment has
surpassed expectation and CBO has raised its Medicaid enrollment projections (compare
Table 2 and Table 3). CBO has increased its 2025 projection for Medicaid enroliment from
11.5 originally to 14.5 million last year and then to the current 18 million. Overall the
projection for the percentage of uninsured non-elderly population has changed little.

The financial side of ACA appears to be more worrisome. Insurers have reported large
losses from the health insurance exchange business. UnitedHealth projected $500mn loss
from exchanges in 2015. As a result of the losses, UnitedHealth announced it would
significantly cut its offerings in insurance exchanges in 2016 and will exit most of its
exchange business in 2017. In response to the losses, many insurers have significantly
raised premiums for the plans in exchanges. This raises concern over the financial
sustainability of health exchanges. We believe although exchanges are facing some
financial headwinds, driven by government subsidies and personal penalties, consumers
will continue to sign on for exchanges, albeit at a level that is lower than initial projection.
There are several major important events to watch for ACA. The foremost is the
November presidential election. If the presumed Republican Party presidential candidate
Donald Trump wins the White House, Republicans are likely to retain the majority in both
the House and the Senate. In that scenario, there is a good likelihood of repeal of ACA. If
the presumed Democratic Party presidential candidate Hillary Clinton wins the election,
ACA will likely stay unchanged. Another important milestone is the ongoing FTC and
DOJ review of the two mega managed care mergers. If the two pending mergers (Anthem-
Cigna, Aetna-Humana) go through, the number of the U.S. national managed care
companies will be reduced from five to three. Some observers have speculated that the
reason the four managed care companies haven’t followed UnitedHealth’s lead to exit
insurance exchanges is because they don’t want to draw the wrath from the Obama
Administration which could block the merger. If the merger is blocked by the
Administration just like some other recent major corporate mergers, these companies may
stop playing nice and drop off from exchanges. In that scenario, consumers will have even
fewer options in insurance exchanges.

Table 2 CBO's March 2015 Projection of Insurance Coverage Expansion
Effects on Insurance Coverage Insurance scheme 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

(MN of nonelderly people)

Change in Coverage b/c ACA Insurance Exchanges 11 21 24 24 23 23 23 23 23 22 22
Medicaid and CHIP 10 12 12 12 13 14 14 14 14 14 14
Employement-Based -1 -6 -7 -8 -8 -7 -8 -8 -8 -7 -7
Nongroup and Other =5 -4 -4 -4 -4 -4 £ <5 £ -4 -4
Uninsured -17 -23 -24 -24 -24 -25 -25 -25 -25 -25 -25
Uninsured Population Under the ACA

Number of Uninsured Nonelderly People 35 29 27 27 26 26 26 26 27 27 27

Insured Share of the Nonelderly Population
Including All Residents 87% 89% 90% 90% 90% 91% 91% 91% 90% 90% 90%
Excluding Unauthorized Immigrants 89%  92%  92%  93% 93% 93%  93%  93%  93%  93% 93%,

Source: Compiled by MHBK/IRD based on CBO baseline report released in March 2015.

Table 3 CBO's March 2016 Projection of Insurance Coverage Expansion

Effects on Insurance Coverage Insurance scheme 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
(MN of nonelderly people)
Change in Cowverage b/c ACA Insurance Exchanges 12 15 18 19 19 19 19 18 18 18 18
Basic Health Program 1 1 1 1 1 1 1 1 1 1 1
Medicaid and CHIP 13 14 14 14 16 17 17 18 18 18 19
Employement-Based -2 -4 -6 -8 -9 -9 -9 -9 -9 -9 -9
Nongroup and Other -2 -2 -3 -3 -3 -4 -4 -4 -4 -4 -4
Uninsured -22 -24 -23 -23 -23 -23 -24 -24 -24 -24 -24
Uninsured Population Under the ACA
Number of Uninsured Nonelderly People 27 26 26 27 27 27 27 27 28 28 28
Insured Share of the Nonelderly Population
Including All Residents 90% 90% 90% 90% 90% 90% 90%  90%  90% 90% 90%
Excluding Unauthorized Immigrants 92% 93% 93%  93% 93%  93% 93% 93%  93% 93% 93%

Source: Compiled by MHBK/IRD based on CBO baseline report released in March 2016.
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While Obamacare didn’t fundamentally address the cost side of healthcare, as discussed in
pages 12-13 of the 2014 report®, it put in motion a number of changes that could accelerate
the transition of the U.S. healthcare systems. These include:

o The rise of accountable care organization (ACOs) and bundled payment system will
increase the emphasis on value of care and accountability of care. Capitation model or
other value-based payment system will take the place of the traditional fee-for-service
model (see Figure 1 for a gradient of configuration according to the degree of
integration and accountability).

Figure 1 Transition of the U.S. Healthcare Payment Model

A

From FFS to Capitation

I I

l I ACO

‘ Fee-for-service

Degree of Provider Integration and Accountability
Source: HealthSouth

Level of Financial Risk

>

¢ Reimbursement cut to providers and generous plans (so called Cadillac plans) will force
providers to be more efficient.

e Empowering consumers through the implementation of insurance market place will
further push the trend of healthcare consumerism.

¢ The establishment of cost containment tools such as Independent Payment Advisory
Board (IPAB) and Patient-Centered Outcomes Research Institute (PCORI) will
emphasize value and outcome in healthcare.

The U.S. health insurer Aetna best captured the transition of U.S. healthcare system in an
investor presentation slide (see Figure 2). Basically, U.S. healthcare
system is transitioning to a capitated, value-based, consumer-empowered model.
Obamacare is likely to accelerate such a transition. Healthcare IT solutions are needed to
facilitate such a transformation of U.S. healthcare system.

Figure 2 Changing Healthcare Landscape
FROM TO

Purchasing Employer- Consumer and
Decision sponsored Government driven

Consumer Employer-centric

. Consumer-empowered
experience low tech

Distribution Direct and

channel i Retail marketplace

Administration

e Complex Simple and flexible

Cost and

. Fee-for-service Value-based
delivery of care

Source: Aetna Analyst Day, December 12, 2013

% http://www.mizuhobank.co.jp/corporate/bizinfo/industry/sangyou/pdf/mif_163.pdf
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Industry participants believe a larger scale could help them better meet the challenges
brought on by Obamacare and the shifting healthcare landscape. Therefore, consolidation
is occurring throughout healthcare. Providers are merging to create large healthcare
systems. There have been many hospital mergers in the U.S. Not to lose bargaining power
vs. the providers, managed care companies are merging. Anthem’s pending acquisition of
Cigna and Aetna’s pending acquisition of Humana would reduce the number of U.S.
national managed care companies from 5 to 3. To retain bargaining power vs. the
providers and payers, medtech industry followed suit* . This has set the background for the
consolidation of healthcare IT vendors.

* http://www.mizuhobank.co.jp/corporate/bizinfo/industry/sangyou/pdf/mif_175.pdf
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B. Policy and Industry Evolution of HCIT

Healthcare Information Technology (HCIT) had been growing at a moderate pace before
2009. The American Recovery and Reinvestment Act of 2009 (ARRA or the Stimulus
Bill) provided a huge boost to HCIT. As a part of ARRA, The Health Information
Technology for Economic and Clinical Health Act (HITECH) was enacted®. The HITECH
Act offers large financial incentives for providers (up to $2mn per hospital and $64K per
physician) to adopt electronic health records (EHRs) and levies penalties if they fail to do
s0. The incentives started in 2011 and as of last September government has paid $31bn
incentives per the HITECH Act. However, with some residual incentives to be paid to late
adopters until 2021, the majority of incentives are winding down. At the same time,
penalties are taking effect this year for providers that fail to meet some of the meaningful
use requirements.

CMS through the Office of the National Coordinator for Health IT (ONC) has designed a
three-stage approach for adoption of HCIT. For each stage, ONC sets up specific criteria
for providers to meet meaningful use (MU) standards, and thus qualifies/penalizes them
for the financial incentives (see Table 4). Stage 1 requires providers to implement EHR.
After six years of rapid uptake this stage is mostly complete. HCIT industry is currently in
the middle of implementing Stage 2 (running 2015-2017), which emphasizes exchange of
information between providers (i.e., interoperability). CMS released the final rule for Stage
3 in October 2015°, which will be implemented on an optional basis in 2017 and a
mandatory basis in 2018. If the key word for Stage 1 is EHR and the key word for Stage 2
is interoperability, the key word for Stage 3 is population health (PHM). Although there
are various definitions of PHM, it basically means using EHR to improve clinical outcome
for a broad patient population.

Table 4 Meaningful Use Criteria

Stage 1 Stage 2 Stage 3

Electronically capturing health More rigorous health information Improving quality, safety, and

information in a standardized exchange (HIE) efficiency, leading to improved

format health outcomes

Using that information to track Increased requirements for e- Decision support for national

key clinical conditions prescribing and incorporating lab high-priority conditions
results

Communicating that Electronic transmission of patient Patient access to self-

information for care care summaries across multiple  management tools

coordination processes settings

Initiating the reporting of More patient-controlled data Access to comprehensive

clinical quality measures and patient data through patient-

public health information centered HIE

Using information to engage Improving population health

patients and their families in

their care

Source: ONC. https://www.healthit.gov/providers-professionals/how-attain-meaningful-use

We believe as government incentive runs its course, HCIT market will be driven by market
forces instead of government incentives. Market forces basically require HCIT to deliver
good return on investment (ROI) either on the financial side or clinical side or ideally both.

® https://www.healthit.gov/sites/default/files/hitech_act_excerpt_from_arra_with_index.pdf
® https://www.federalregister.gov/articles/2015/10/16/2015-25595/medicare-and-medicaid-programs-electronic-health-record-
incentive-program-stage-3-and-modifications
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C. Current Trends of HCIT

There are enormous inefficiencies and waste in the U.S. healthcare system. HCIT is
considered by many as a key tool to reconfigure U.S. healthcare delivery. The underlying
inefficiencies of the U.S. healthcare as well as the trends of U.S. healthcare are driving the
demand for HCIT. On the supply side, most of the IT tools already exist in the technology
market. HCIT companies just need to borrow and implement the existing IT solutions in
healthcare.

Currently there are a number of salient trends of Healthcare IT:

e Despite waning incentives from the HITECH Act, government’s incentives or penalties
will continue to play an important role in guiding HCIT. For example, Obamacare
established the Hospital Readmissions Reduction Program, which requires CMS to
reduce payments to hospitals with excess readmissions’. Such penalties have driven the
demand for patient engagement HCIT tools to keep patients outside of hospitals after
discharge (e.g., 30 days after discharge for heart failure patients).

e Adoption of EHR has largely run its course. Going forward, EHR market is more
focused on replacement. There is likely to be continued consolidation for EHR vendors.
As providers consolidate, small vendors will face pressure on their business.

e Interoperability represents the most near-term need for the HCIT industry. With basic
EHR installed at providers, the next challenge is to facilitate data exchanges between
providers. Health Information Exchange (HIE) or other conduits of health information
flow is likely to be in high demand.

e Population health / data analytics represents the largest growth potential. The next step
of HCIT is to intelligently use the EHR data and other data to improve health outcome.
To do so, advanced tools for data aggregation, analytics and care coordination are
required. Advanced computation like IBM’s Watson cognitive solutions and cutting-
edge data analytics will increasingly be used in healthcare.

e  While the robust HCIT growth over the last five years was mostly driven by
government’s financial incentives, going forward, private sectors are likely to be the
main payer for HCIT. They will put more demand on ROI and other financial metrics.
HCIT players will need to work hand-in-glove with providers to achieve such goals.

e Cloud-based computing will be used more prevalently in Healthcare. SaaS (software as
a service) is considered a better solution for HCIT than the installed software. Therefore
we see companies with SaaS technology to take market share in various HCIT segments.

e Big IT players are entering into HCIT. IBM has made four notable acquisitions in HCIT
industry recently to build out its presence. Google is also featured prominently in HCIT
through Google Genomics, Google Glass, apps and wearables and other ventures.

e Having faced substantial cut from Obamacare, providers continue to face tight budgets.
Providers’ spending on HCIT is expected to grow modestly and any HCIT solution that
can produce a quick ROI will be prioritized.

7 https://www.cms.gov/medicare/medicare-fee-for-service-payment/acuteinpatientpps/readmissions-reduction-program.html
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Il. Major Segments of HCIT

Healthcare information technology (HCIT) is a broad term that covers a variety of
products and services. From a product function perspective (see Table 5), HCIT includes
electronic health/medical records (EHR or EMR), financial solutions for providers such as
revenue cycle management (RCM) and practice management (PM), data integration and
interchangeability solutions such as health information exchange (HIE), Population
health/data analytics, telehealth, patient wellness/engagement, and solutions for
payers/health plans. As illustrated in Figure 3, different segments of HCIT are at different
stages of market development. At one end of the spectrum, EHR adoption is near
saturation level while at the other end big data analytics is at its infancy. In-between are
segments experiencing significant growth. Corresponding to the market penetration,
mature segments are generating reliable profits while fast-growing and infancy segments
are likely losing substantial money (see Figure 4). For example, Telehealth appears to be
close to the nadir of profitability. Last year was expected to be the largest loss year for the
telemedicine leader Teladoc. Its profit is projected to improve over time (see Figure 17).

Table 5 Healthcare IT Segmentation

Payors Provider-geared Healthcare IT Consumer Facing Digital Health (Telehealth / Mobile Health)
Administration, EHR Health Population Health RCM /Practice  Telemedicine Wearablesfor  Cost/Quality Wellness / patient
Analytics Information / Data analytics Management (doctor visit via fitness, health  Transparency engagement
Exchange (HIE) (PM) video or monitoring
telephone)
Products Benefits EHR, EMR HIE Aggregate EHR Help provider ~ [Remote doctor Monitor health Compare cost Use internet to
/Services administration, data, stratify collect access and lifestyle by and quality engage patients and
care patients, data revenues, wearables across providers improve health
management, analytics, manage outcomes
analytics coordinate care scheduling, etc.
Company Cognizant, Epic, Cerner, Allscripts, Epic,  Cerner, Epic, athenahealth, |Doctor on Fitbit, Jawbone, Castlight, Omada Health, Keas,
Example HealthEdge, Meditech, Cerner, Orion Allscript, Evolent  Meditech, Epic, |Demand, Withings, Change Redbrick Health,
MedHOK, Allscripts Health, ICA, Health, Align McKesson, Teladoc, Lifewatch Healthcare (now Propeller Health
Inovalon InterSystems Healthcare, MEDai MedAssets InTouch Health part of Emdeon)
Competitive |Provider reach, |Size, strive Interoperability, Analytic power, Ease of use, Right Functionality,  Access to Ease of use,
advantages |[functionality |tothethe financial comprehensive SaaS, smooth propositionto convenience, clinical/cost functionality,
standard sustainability solution; deliver  interface with  [patients, scale marketing data, scale stickiness of
outcome other HCIT tools program, outcome

Source: Compiled by MHBK/IRD based on public company reports

Figure 3 Adoption Curve of Healthcare IT

Adoption
A
EHR
Payer Solutions,
RCM/PM
HIE
Population Health
Telehealth
Wellness /engag
Big data analytics (pa
> Time
Infancy Expansion Maturity Decline

Source: compiled by MHBK/IRD.
Note for illustrative purpose only.
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Profit / Loss

4

Figure 4 Profit/Loss of Various Segments of HCIT
EHR

N Payer Solutions
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HIE
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Market

Maturity

v

ig data analytics (part of PHM)
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Source: compiled by MHBK/IRD.
Note for illustrative purpose only.

HCIT market can also be segregated according to who uses the service. In this
segmentation, HCIT can be classified as solutions for providers, for consumers/patients,
for payers, or for some hybrids. We note who uses the service is sometimes different from
who pays for the service. For example, Castlight Health aggregates data from big health
plans and provides medical cost comparison across providers to consumers through their
online portal. Although users of such a service are consumers, big employers who self-
insure their employees pay Castlight for it. Castlight’s cost transparency tool can be
thought of as a patient engagement tool but at the same time also a solution for payers.
Similarly wellness apps/patient engagement tools are used by consumers, but oftentimes
they are paid by big employers.

Telemedicine companies that allow patients to see doctors through video or telephone can
be considered as solutions for patients. But even in this case, such telehealth providers
need to first market to payers to incorporate this service in their health coverage. Once
such a service is included in the benefit, telehealth vendors can market directly to
consumers. In the case of Teladoc, firstly it charges a subscription fee based on PMPM
(per member per month) from payers, and secondly it charges a $45 per episode copay
from patient. Therefore it is a hybrid model.

Given the current state of U.S. healthcare system, in general we believe it is easier for
HCIT business to target some health aggregators such as providers or payers rather than
individual patients. Therefore a B2B model is preferable to a B2C model.
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A. EHR

As the foundation of HCIT, EHR is the major recipient of government funding. As of
December 2015, HITECH Act has paid $31.9bn incentives for providers to adopt EHR
(see Figure 5). But this government funded EHR adoption campaign has come to the tail
end. Last year we saw dramatically diminished EHR incentive fees from the government.
While incentives are mostly gone, penalties for healthcare providers that haven’t adopted
EHRs will start this year.

Figure 5 Annual and Cumulative EHR Incentive Payments
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Source: CMS, https://www.cms.gov/Regulations-and-
Guidance/Legislation/EHRIncentivePrograms/Downloads/December2015_SummaryReport.pdf

The HITECH Act is credited with substantially boosting the adoption of EHR. EHR
adoption is almost near saturation level among providers. On the ambulatory (physician
clinic) side, EHR adoption has doubled from 2008 level (see Figure 6). A decade ago,
most U.S. physicians kept patients’ medical records in hand-written paper stored in
colored folders. As of end 2014, 83% of U.S. physicians use EHR. For the 17% that don’t
have an EHR installed, over half plan to install in the next two years.
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Figure 6 % U.S. Physicians Adopting EHR
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Source: ONC. http://dashboard.healthit.gov/quickstats/pages/physician-ehr-adoption-trends.php

On the hospital side, EHR is almost fully penetrated with adoption rate reaching 97% as of
the end of 2014 (see Figure 7).

Figure 7 % U.S. Hospitals Adopting EHR
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Source: ONC. http://dashboard.healthit.gov/quickstats/pages/F1G-Hospital-EHR-Adoption.php

With growth slowing and market near saturation, EHR vendors are under pressure. Future
revenues will come from replacing existing systems. When providers merge, they often
consolidate EHR under a single vendor. In addition, there are increasing technical
requirements to meet meaningful use criteria and ensure interoperability. All of these point
to an environment that favors big players. The EHR market is relatively concentrated in
the hospital market with the top three players having 2/3 of the market. But it is quite
fragmented on the ambulatory side with the top ten companies controlling ~60% of the
market (Figure 8). Epic and Cerner are the current market leaders for hospital EHRs. As an
example of the benefit of large size, Cerner in partnership with Accenture and Leidos, won
the huge 10-year EHR contract from Department of Defense last year. The first step of the
contract, valued at $4.3 billion, is to implement Cerner’s off-the-shelf EHR system across
the Military Health System.
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We are seeing increasingly consolidations among EHR vendors. In the hospital EHR space,
the most prominent deal was Cerner’s acquisition of Siemens Health Services in August
2014. The ambulatory EHR market is poised for consolidation. Last year, private equity
firm Marlin Equity acquired two EHR companies (e-MDs and AdvancedMD) and merged
them with its fully-owned EHR company MDeverywhere. Quality Systems acquired the
cloud-based EHR company HealthFusion late last year.

As the EHR market gravitates towards large players, small players need to join a bigger
platform, adopt new business models or specialize in a niche.

As an example of a new business model, Practice Fusion offers EHRs to physicians for
free and at the same time gives patients free access to their personal health record. It
allows patients to view lab results, communicate with their doctor, electronically fill
prescriptions, and schedule appointments. The company makes money through
partnerships with enterprise clients for treatment support programs and care coordination.
In other words, companies use the Practice Fusion platform to encourage patients to use
their services and derive more insights from patients to better market their products.

As a niche focus strategy, Flatiron Health tries to dominant a large vertical which is the
oncology market. In addition to EHRSs, it also offers decision support tools, analytics and
integrated practice management and billing software to oncologists. Many pharma
companies are likely to find Flatiron Health’s data very valuable for their marketing or

research use.

We believe EHR is an entry ticket for a HCIT company to establish a relationship with a
customer. Once a provider adopts a particular EHR, the HCIT vendor can then offer many
additional products to the customer. So although EHR in itself may not be an attractive
product category, it could lead to opportunities for the vendor to market other products.

Figure 8 EHR Market Share
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Source: KLAS 2014 and 2015 Market Share Reports
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B. Revenue Cycle Management / Practice

Management

Revenue cycle management / Practice management software helps providers schedule an
appointment, verify insurance coverage, collect reimbursement and copay, manage patient
follow-up and handle insurance denial or other collection issues. This service helps
providers maintain compliance with billing and claims management standards, and at the
same time improves practice management by simplifying workflows related to patient
registration, scheduling, check-in, charge entry, referral management, check-out, follow-up,
collections, accounting and reporting. Because of its immediate impact on revenue
collection, investment in RCM often has an easy time to prove return on investment (ROI).
Physician practices can see quick financial returns as RCM improves collection and
efficiencies in the clinic.

There are a number of drivers for RCM/PM.

e Since October 1, 2015, CMS started the migration from ICD9 to ICD10. The
ICD-10 classification system contains about five times the number of codes as
ICD-9—the number of diagnosis codes expands from 14,000 to 68,000 with ICD-
10, while the number of procedure codes increases from 4,000 to 87,000. The
changeover to the ICD-10 coding system is a regulatory requirement expected to
significantly increase operational complexity related to revenue cycle
management (RCM). In 2017, it will move from ICD11, which contains 140k
codes. The increased coding complexity drives the demand for advanced RCM
solutions.

e Asthe U.S. Healthcare moves from a fee-for-service model to a value-based
model, there are new requirements for RCM solutions to take account of. In the
era of ACO, bundled payment, or other value-based reimbursement scheme,
advanced RCM will be important to handle the complexity.

o Network effect will benefit RCM suppliers with scale and well connected to the
various parties in HCIT. Big players such as athenahealth are well positioned.

e SaaS RCM providers such as athenahealth have a more attractive product than
traditional software vendors.
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C. HIE / Data Integration

Electronic health information exchange (HIE) is the secure transmission of electronic
health data among healthcare providers, payers, government agencies and other healthcare
organizations. For the data to be shared effectively between different entities, they need to
be compatible or interoperable. Interoperability means two or more IT systems can
exchange information and use exchanged information.

Achieving interoperability is a key objective in MU State 2. Therefore there is intense push
for providers to adopt interoperability solutions such as HIE. Currently interoperability is
considered a key bottleneck in HCIT. But it has made big improvement over the last four
years. In 2014, around three quarters of U.S. hospitals electronically exchanged health
information with outside providers®. The percentage of U.S. hospitals that electronically
share information with other hospitals and external ambulatory providers has increased to
62%/69% in 2014 from 15%/36% in 2008 (also Figure 9).

Figure 9 Percentage of Hospitals that Electronically Exchanged Lab Results,
Radiology Reports, Clinical Care Summaries, or Medication Lists with Outside
Providers and Hospitals
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Source: Heisey-Grove, D., Patel, V., Searcy, T. (September 2015) Physician electronic exchange of
patient health information, 2014. ONC Data Brief, no. 31. Office of the National Coordinator for
Health Information Technology: Washington DC.

On the physician side, 57% of physicians electronically share health information with their
patients in 2014, an increase from 46% in 2013° (see Figure 10).

e In 2014, 52% of physicians exchanged secure messages with their patients,
compared to 40% in 2013.

e The percentage of physicians who gave patients access to view, download or
transmit their electronic health information increased from 33% in 2013 to
47% in 2014.

In 2014, 4 in 10 physicians electronically shared patient health information with other
providers, which is a slight increase from 2013 (see Figure 11). However, when looking at
specific entities with which physicians share information electronically and what

8 https://www.healthit.gov/sites/default/files/data-brieffONC_DataBrief24_HIE_Final.pdf
® http://dashboard.healthit.gov/evaluations/data-briefs/physician-electronic-exchange-patient-health-information.php
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information they share, it is apparent that only 10-15% physicians share information with
unaffiliated parties (see Figure 12 and). Over one-third of physicians electronically share
health information with other ambulatory care providers and over one-quarter
electronically shared with hospitals. The rate is much lower if we consider only
unaffiliated providers (see Figure 12). Therefore physicians are much more comfortable in
sharing information within their affiliated organization. There was little variability in what
type of data physicians share electronically. About one-third physicians share data
electronically (see Figure 12 and Figure 13).

Figure 10 Proportion of physicians who electronically shared health information
with patients in 2013 and 2014
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Source: Heisey-Grove, D., Patel, V., Searcy, T. (September 2015) Physician electronic exchange of
patient health information, 2014. ONC Data Brief, no. 31. Office of the National Coordinator for
Health Information Technology: Washington DC.
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Figure 11 Proportion of physicians who reported electronic shared patient health
information with other providers
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Source: Heisey-Grove, D., Patel, V., Searcy, T. (September 2015) Physician electronic exchange of
patient health information, 2014. ONC Data Brief, no. 31. Office of the National Coordinator for
Health Information Technology: Washington DC.

Figure 12 Proportion of physicians electronically shared patient health information
with other providers, 2014
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Source: Heisey-Grove, D., Patel, V., Searcy, T. (September 2015) Physician electronic exchange of
patient health information, 2014. ONC Data Brief, no. 31. Office of the National Coordinator for
Health Information Technology: Washington DC.
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Figure 13 Proportion of physicians who electronically shared specific health
information with other providers
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In 2015 the Office of the National Coordinator for Health IT (ONC) put out a
comprehensive interoperability agenda and action plan in a draft report called Shared
Nationwide Interoperability Roadmap. The Roadmap identified specific goals and actions
for three time frames with the final goal of achieving nation-wide interoperability by 2024.
Specific goals for the three periods are™ (also see Figure 14):

* 2015-2017: Send, receive, find and use priority data domains to improve health care
quality and outcomes.

* 2018-2020: Expand data sources and users in the interoperable health IT ecosystem to
improve health and lower costs.

* 2021-2024: Achieve nationwide interoperability to enable a learning health system, with
the person at the center of a system that can continuously improve care, public health, and
science through real-time data access.

Figure 14 Goals to Achieve Interoperability for the Three Time Frames
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Source: ONC. Connecting Health and Care for the Nation: A Shared Nationwide interoperability Roadmap

A trend in interoperability is the adoption of Fast Healthcare Interoperability Resources
(FHIR, pronounced "fire"). FHIR is an emerging interoperability protocol for exchanging
electronic health records. The standard was created by the Health Level Seven
International (HL7), a health-care standards organization. Leading provider organizations
are starting to adopt FHIR. For example, recently Duke Medicine announced the adoption
of FHIR with its Epic-based EHR system in conjunction with Apple’s HealthKit. Many
leading HCIT companies (such as athenahealth, Cerner, Epic, Meditech, McKesson,
Advisory Board, Accenture, Surescripts) and a number of prominent providers have joined
the Argonaut Project to push for the wide adoption of FHIR.

10 https://www.healthit.gov/sites/default/files/hie-interoperability/nationwide-interoperability-roadmap-final-version-1.0.pdf
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The Health Information Exchange market can be segmented into public exchanges and
private exchanges. Private exchanges are created and operated by a single entity such as a
hospital or an integrated delivery network (IDN), while public exchanges are shared across
entities. There is still a need for HIE for a single hospital or IDN because often times
different departments of a hospital or different hospitals in an IDN use different HCIT
vendors. Therefore they need HIEs to share data between systems. Public exchanges can
further be segregated into federal/national exchanges, state exchanges, and
community/local exchanges.

o Federal exchanges connect government agencies such as HHS, CMS, CDC, the Social
Security Administration, and the Veteran’s Administration. They are funded and
governed by the government. The ONC provides funding for the development of the
Nationwide Health Information Network (NwHIN), which is a set of standards, services,
and policies that enable the secure exchange of health information over the Internet.
eHealth Exchange (now part of Sequoia Project) has become the largest health
information exchange network in the country.

e State exchanges are funded by the states but also receive start-up funding from the
federal government. In 2010, the ONC granted ~$550mn to states for the development
of state HIESs. State exchanges are governed by the states but also report to ONC.

e Community/Local exchanges or regional health information organizations (RHIO)
connect multiple independent healthcare stakeholders in a defined geographic area and
govern health information exchange among them.

There are a number of HIE vendors (see Table 6). Many large companies entered into HIE
through acquisitions, such as Allscripts (dbMotion), Quality Systems (Mirth), McKesson
(RelayHealth), Aetna (Medicity), and Optum (Axolotl).

Table 6 Notable HIE Providers
Notable HIE Notable HIE Providers
Providers (Continued)
Ability Network GE
Aetna (Medicity) HealthUnity Corporation
Allcripts (dbMotion) ICA

Caradigm InterSystems Corporation
CareEvolution Quality Systems (Mirth)

Cerner Network McKessen (RelayHealth)
Corepoint Health Optumlnsight (formerly Axolotl)
Covisint Orion Health

eClinicalworks Harris Corporation

Epic IBM J

Source: Compiled by MHBK/IRD based on public company reports
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D. Population Health

Depending on the person asked, there could be different definitions of population health.
Population health literally means the health outcome of a group of individuals, or a defined
population. As the U.S. healthcare system is moving to a value-based model, it requires an
IT solution that aggregates data, analyzes data and coordinates care to improve the clinical
outcome and cost of a given patient population. Such IT solutions fall under the category
of population health.

1. The U.S. Healthcare System is Evolving to A Value-
based Model

As discussed in the beginning of this paper, the U.S. healthcare system is moving from the
fee-for-service model to a valued-based system. The value-based model can take the
spectrum of various formats with FFS at one end and full global capitation on the other
end (see Figure 1). In the middle are intermediate types of value-based reimbursement
systems such as bundled payment (already implemented this year by Medicare for total
joint replacement under Medicare), Medicare Shared Savings Program (MSSP, providers
share the savings but not the downside cost overrun) and others.

In an article published in a March 2015 issue of The New England Journal of Medicine,
HHS secretary Sylvia Burwell outlined specific goals for linking Medicare payment to
value. This was the first time for CMS to set up explicit goals for value-based payment
models.

*+  CMS set a goal of tying 85 percent of all traditional Medicare payments to
quality or value by 2016 and 90 percent by 2018 through programs such as the
Hospital Value-Based Purchasing and the Hospital Readmissions Reduction
Programs.

. There is a goal to have 30% of Medicare payments tied to quality or value
through alternative payment models by the end of 2016, and 50% of payments by
2018. As a reference, in 2015, 20% of payments from the Medicare are paid via
alternative payment models like bundled payments, patient-centered medical homes
and accountable care organizations.

Commercial payers have followed CMS’s lead in setting up specific goals for value-based
payment model. Big health insurers such as Aetna, Anthem, Cigna, Humana, and
UnitedHealth all set up similar goals as CMS.

A key player in the new value-based payment system is ACO (Accountable Care
Organization). CMS defines ACOs as “Groups of doctors, hospitals, and other health care
providers, who come together voluntarily to give coordinated high quality care to their
Medicare patients.” Medicare has experimented with different types of ACOs including
Medicare Shared Savings Program (MSSP, where providers share the savings but are not
penalized for cost overruns), Pioneer ACO, and Next Generation ACO. The stricter
Pioneer ACO program was rolled out in 2012 as a part of Affordable Care Act (ACA).
Not all Pioneer ACOs were successful and some initial participants have dropped out.
Next Generation ACO is set to begin this year as an improvement over Pioneer and 21
ACOs have signed up to this program.

Beyond well-known Medicare ACO programs, commercial payers and Medicaid also offer
ACO programs. According to Leavitt Partners, at the end of 2015, there were 782 public or
private ACOs in the U.S., covering 23.2mn lives (see Figure 15). In a base case scenario,
Leavitt Partners projects U.S. lives covered under ACO to grow to 105mn by 2020. As
shown in the experience of Medicare Pioneer ACO program, not all ACOs will be
financially successful. Some ACOs will fail to recoup the cost incurred to switch to an
ACO model. However, if there continues to be strong public support, a strong trend will
favor even wider adoption of ACOs.
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Figure 15 The Growth of U.S. ACOs
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Source: Leavitt Partners. http:/leavittpartners.com/wp-content/uploads/2015/12/ACO-Projections-12.22.2015.pdf

2. The Scope of Population Health and Some Key Players

To achieve this transition to the alternative model such as ACO, healthcare providers need
the IT solutions to help them manage, monitor and engage patients, and to provide
analytical support and care coordination. These functions are loosely referred to as
population health management (PHM). EHR is merely the first step leading to population

health.

According to HCIT consultancy KLAS (please refer to Allscripts Population Health
Management Investor Summit, 6/5/2014), PHM is the process of proactively monitoring
and caring for defined patient groups. KLAS further breaks PHM into four areas:

1. Data Aggregation: Combining patient data from disparate sources, i.e., HIE

system.

2. Population health data analytics: Analyzing data to derive actionable insight to

improve clinical outcome.

3. Care management and coordination: Directing care providers’ efforts in a

coordinated fashion to improve care.

4. Patient engagement: Engaging patients before, during and after care to

improve the clinical outcome.

Others have given population health narrower definitions. Gartner defined population
health as the last three of the four afore-mentioned functions, i.e., population health data
analytics, care management and coordination, patient engagement. Vendors can be
compared based on the capabilities they offer in PHM (see Table 7). Notably, IBM
acquired three companies on the list over the last twelve months — Explorys, Phytel, and

Truven.
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Table 7 Key Population Health Management Capabilities Offered by PPHM
Providers
PHM Vendor Population Care Patient Enterprise  Solution for Big Data

Health Analytics Management / Engagement Analytics Payers Platform
Coordination Platform

Platform Segment

Allscripts Health Solutions \ \ \ X X v
Cerner v v v v v v
Epic \ \ v v v v
McKesson v Vi v v v v
Optum v \ v V' Vv Vv
Healthcare Enterprise Analytics Segment

Caradigm \ \ \ \ v v
Deloitte \ \ v \ \ '
Explorys (now part of IBM) v \ Y v v v
Health Catalyst v \ X v X v
IBM \ \ \ \ \ \
NextGen Healthcare v V' v v v v
Sandlot Solutions \ \ X \ \ \
Wellcentive v v v v v v
Specialty Segment

Evolent Health v v v v v v
Genesia ) \ \ v v v
Greenway Health v X v X X X
Healthagen (Aetna) \ \ - v v -
Influence Health v \ \ X v v
Enli Health Intelligence Corporation \ \ \ X X X
Phytel (now part of IBM) v V' \ X X X
Practice Fusion v \ \ Vi v v
Streamline Health v X X X v X
Truven Health Analytics (now IBM) v v v X \ \

ZeOmega v v v v v v J
Source: “Market Guide for U.S. Provider-Based Population Health Management Solutions” from Gartner, published April 12,
2015. Note v = Has capability; x = Does not have capability.

Many HCIT companies offer PHM solutions (for a more comprehensive list, please refer
to the table in section V). Table 8 shows some examples of specific solutions offered by
PHM vendors. As shown in Table 8, successful implementation of PHM often requires a
comprehensive solution and a lot of handholding from the HCIT companies to their
customers. The best way to implement PHM may require HCIT vendors to enter into risk-
based relationship with providers. As a landmark deal, Health Catalyst entered into a 10-
year, $108mn deal with Allina Health to improve clinical outcomes with Health Catalyst’s
PHM system.
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Table 8 Technology Offerings by Selected Small-Mid Sized PHM Vendors

Company
Evolent

Health Catalyst

Inovalon

NantHealth

WellCentive

Welltok (Predilytics)

Covisint

Lumeris

Decription of Platform

Evolent Health offers comprehensive solutions to help providers transition from a fee-for-service to a
value-based model. Evolent's core technology solution is Identifi. Sitting above a provider's EHR
system, Identifi provides data integration, clinical and business content, EMR optimization, analytics,
patient risk stratification and other purpose-built applications.

Health Catalyst provides a late-binding enterprise data warehouse (EDW), which pulls in data from
various data sources and integrate them into a database. On top of the EDW, Health Catalyst has been
developing a variety of applications in an application layer. These applications help providers with
specific tasks to improve clinical and financial outcome. For example, a heart failure management tool
helps providers manage a heart failure patient. ARCM tool helps providers collect revenues from
payers.

In January 2015, Health Catalyst signed a landmark 10-year, $108mn deal with Provider network Allina
Health. Through this collaboration, Allina will outsource HCIT to and implement PHM solutions from
Health Catalyst and Health Catalyst will share risk-based compensation.

Inovalon provides cloud-based data analytics and data-driven intervention platforms to the healthcare
industry. Its platforms enable its clients to achieve meaningful insight and improvement in clinical and
quality outcomes, utilization, and financial performance. At a foundation of its technology is a massive
proprietary database, on which it applied analytics to derive insights for its customers.

NantHealth provides a wide variety of IT applications to enable population health, with an emphasis
on oncology. It offers a number of tools for population health, including Clinical Operating System
(cOS™), Eviti decision support tool for oncologists, DeviceConX (a software solution that collects and
transmits data from medical devices to EHR in hospitals), and big data analytics driven by super
computers. Another part of NantHealth is a diagnostics division called NantOmics. NantHealth is well
position to integrate personalized medicine into oncology treatment algorithms.

Wellcentive, Inc. provides cloud-based population health management and data analytics solutions
for physicians and their organizations. It offers Wellcentive Advance, a healthcare intelligence
solution suite that provides various solutions, including population management, clinical decision
support, care management, accountable care, delivery system reform incentive, chronic care
management, clinical integration, enterprise-wide insights, and quality-based reimbursement; and
solutions for reducing avoidable hospital readmissions. The company also offers Advance Outcomes
Manager, a solution that empowers physicians and their organizations to improve clinical and financial
outcomes. It also offers a patient engagement portal.

Welltok, Inc. designs and develops a consumer health/wellness engagement system called CaféWell
Health Optimization Platform. The CaféWell platform enables organizations to effectively target,
engage and guide population health behavior at the individual level. In 2015, Welltok acquired the
data analytic company Predilytics to offer another PHM product.

Covisint Corporation provides an open, enterprise grade cloud platform in the United States and
internationally. Its platform enables organizations to build solutions that identify, authenticate, and
connect users, devices, applications, and information. Its customers span many industries, including
healthcare.

Lumeris provides the people, processes and enabling technology essential for payers and health
systems to deliver Population Health Services Organization capabilities. It serves health systems,
payers, and providers. As an exmaple, it provides a variety of PHM solutions to health systems such as:
eCreating payment models that will initiate and support care redesign.

eNegotiating with multiple payers.

eCovering broad enough geography to win contracts with employers / groups or create virtual IDNs.
eMaintaining physician loyalty and changing behavior to manage under risk.

eIntegrating clinical and financial data, including information from outside systems.

Source: Compiled by MHBK/IRD based on public company reports
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3. Big Data Analytics in Population Health

After data are aggregated, proprietary analytics are applied to the data to generate insight
to support clinical decision making. There are many companies offering data analytics to
address Population Health. The most notable analytical solutions are based on big data
analytics, which incorporates a diverse set of data from clinical, social, and other sources
and subjects them to machine learning by artificial intelligence (Al). Al has made huge
improvements in recent years. Besides the ability of processing enormous amount of data,
Al has demonstrated very advanced cognitive, analytic, learning and language skills.
Advanced Als can beat the best human in complex tasks such as competitive games. In
1997, IBM’s super computer Deep Blue defeated the world chess champion Garry
Kasparov in a six-game match. It was considered a stunning achievement and a significant
step forward in the field of artificial intelligence. In 2011 another IBM computer called
Watson that is about 100 times faster than Deep Blue beat U.S. Jeopardy champion. In
March this year, in another amazing achievement of Al, Google’s AlphaGo beat world
number one Go player Lee Se-dol. During the match, Al appeared to be learning from the
experience and became stronger with each match. As these projects demonstrated, Al has
huge potential to assist humans in various decision making. A notable company in big data
analytics is Silicon Valley-based Palantir. Although a private company, Palantir carries a
valuation of $20bn. Its two products, Gotham and Metropolis (named after the cities of
Batman and Superman respectively) bring together massive, disparate data and scrutinize
them by Al to derive insights. Its customers include government, humanitarian projects,
and commercial entities such as Spanish Bank Santander.

In healthcare, the representative company in big data analytics is IBM Watson Health.
IBM launched the new Watson Health unit in April 2015™. Watson Health combines the
private Watson Health Cloud with its proprietary Watson cognitive computing platform.
IBM has made multiple acquisitions to gather important data to feed into the Watson
cognitive engine. Such deals include Explorys, Phytel, Truven, and Merge Healthcare. The
result is an integrated platform based on Watson Health Cloud (see Figure 16). At the
center of this platform is the brain Watson cognitive solution. To feed this brain, Watson
Health strikes many deals to bring disparate data on its Watson Health Cloud. The output
is to give insights/solutions to customers regarding various aspects of medical care.

Figure 16 Watson Healthcare Cloud: A Platform for Innovation
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Source: IBM February 2016 Investor Presentation

1 https://www-03.ibm.com/press/us/en/pressrelease/46580.wsstrelease
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Watson has partnered with multiple healthcare companies to bring many solutions to
patients (see Table 9). Two partnerships illustrate the enormous potential of Al.

e Watson Health partnered with Medtronic to develop a smartphone app that can predict
and alert a patient for a hypoglycemia episode three hours in advance. Medtronic is the
world leader in medical devices for diabetes. It has ~65% share in the global insulin
pump market and #2 share in continuous glucose monitoring (CGM). This partnership
applies Watson Health’s computer cognitive analytics to the data generated from
Medtronic’s insulin pumps and CGM as well as information from patients’ activity
tracker and diet to predict the risk of hypoglycemia. This new app is expected to launch
this summer after receiving regulatory clearance. We believe this case illustrates the
potential of combining Al with real-time patient monitoring data in disease
interception. Stopping a disease episode from occurring through early intervention is
the future of medical care.

e Since 1990, Watson Health has partnered with Memorial Sloan Kettering Cancer Center
(MSKCC), the number one cancer center in the U.S., to develop Al for treating cancer.
After 25 years of learning oncology treatment cases at MSKCC, this oncology Al has
become a “learned colleague” of oncologists. It integrates all literature, cancer
guideline and patient information to derive a treatment algorithm for a cancer patient.
This Al has the advantage of never forgetting relevant information, never missing
latest development in the fast-evolving cancer therapies and being capable of drawing
connection and referring back to similar cases treated in the past at MSKCC. The
benefit of having such an Al is to have access to the knowledge base and “brain” of the
best cancer treatment hospital in the world. Already a couple of cancer hospitals in
emerging markets have adopted Watson Health for oncology. In December 2015,
Manipal Hospitals in India announced the adoption of Watson for Oncology. In
October 2014, the Bumrungrad International Hospital in Bangkok, which is the largest
private medical facility in South East Asia, also adopted Watson Health for oncology.

Table 9 Selected Watson Health Partnerships

Partner Focus of Relationship

American Heart Association Watson will work with AHA and Welltok Inc. on tools to improve
cardiovascular care by combining AHA's science-based metrics and health
assessments with cognitive analytics, delivered on Welltok's health
optimization platform.

Boston Children's Hospital Watson analytical capabilities are being used to help clinicians identify
possible options for the diagnosis and treatment of rare pediatric diseases
with the initial focus on kidney disease.

Manipal Hospitals Watson is analyzing data to identify evidence-based treatment options to
help oncologists provide cancer patients with individualized health care.

Medtronic Working on a smartphone app for diabetes patients that will predict when a
diabeticis at risk of falling into hypoglycemia up to three hours in advance of
such an event.

Novo Nordisk The companies are exploring possibilities for improved diabetes care via
insights from real-time, real-world evidence of Novo Nordisk diabetes
treatments and devices.

Nutrino Watson's natural language capability and deep question-and-answer
capability power Nutrino's app, which provides expectant mothers with real-
time science-based, personalized and contextual nutrition advice.

Teva Pharma Watson Health Cloud was chosen to be Teva's preferred global technology
platform with the goal of building solutions to complex and chronic conditions
such as asthma, pain, migraine and neurodegenerative diseases.

Under Armour Watson will apply computing to all the data collected in Under Armour's UA
Record fitness app to develop personalized coaching and training
recommendations.

Source: Medtech Insight, “CES 2016: Consumer and Medical Devices Come Together in Digital

Health” published in March 2016.
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Another notable company in using big data in the medical field is Human Longevity, Inc.
(HLI). HLI was founded by the genome sequencing pioneer J. Craig Venter. The company
integrates whole genome sequencing data with phenotypic data and other data and subjects
the data to machine learning to derive insights into health and diseases. HLI has built the
world’s leading human genome sequencing center. It cost $3bn to sequence the first
human genome in the year of 2000 by the Human Genome Project. Since then, the
sequencing cost has plummeted to $1000 per genome as of today. The sequencing
technology has matured to a level that permits large-scale sequencing of human genome at
low cost. HLI is able to offer a full exome sequencing and analysis product tailored to its
clients for $250. HLI conducts deep sequencing of whole genome (30-40x coverage). It
has sequenced 20,000 human genomes and plans to sequence one million genomes by
2020.

HLI’s Knowledgebase is the comprehensive genome and phenotype database curated with
proprietary computational tools by the leading experts in the field. The HLI
Knowledgebase is the cornerstone of HLI. Machine learning is applied to HLI
Knowledgebase to generate unique health insights.

There are many applications from HLI’s technology platform. For example, HLI can use
the genomic data to predict many human traits, such as face, voice, height, eye color, as
well as specific diseases. HLI can predict the genomic age of a person by examining
genome variations such as mutations (single nucleotide polymorphisms or SNPs),
shortening of telomere length, loss of chromosomes, etc. This genomic age of a person
could be different from a person’s real age. Such analysis may contribute to the
understanding of aging and lead to measures that can extend life. Supposedly, this is where
the HLI’s name comes from.
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E. Telehealth

According to the Center for Connected Health Policy (CCHP)", telehealth is “a collection
of means or methods for enhancing health care, public health, and health education
delivery and support using telecommunications technologies.” Telehealth encompasses a
broad variety of technologies and tactics to deliver virtual medical, health, and education
services. CCHP further classifies telehealth into four formats™:

e Video conferencing. Video conferencing uses two-way, interactive audio-video
technology to connect users when a live, face-to-face interaction is necessary. The
current telemedicine companies such as Teledoc and Doctor on Demand are prime
examples of this category.

e Store and forward. Such technology allows for the electronic transmission of
clinical information (such as digital images and lab results) for medical
interventions in a non-live environment.

e Remote patient monitoring. It pertains to using digital technologies to collect
medical and other forms of health data from individuals in one location and
electronically transmit that information securely to healthcare providers in a
different location for assessment and recommendation. Remote patient monitoring,
especially in conjunction with wearable technology and advanced analytics,
represents a huge opportunity in our view.

e  Mobile Health or mHealth is the provision of healthcare services and personal
health data via mobile devices. The mHealth technology uses devices such as smart
phones and portable monitoring sensors that transmit information to providers, as
well as dedicated application software (apps), which are downloaded onto devices.

Although telehealth is consumer facing, direct payers and initial decision makers for
bringing the telehealth solution on board are businesses such as providers, employers and
payers. Therefore telehealth is a first a B2B business. To drive broad adoption, telehealth
requires broad adoption by the consumers so secondarily it is a B2C business.

12 http://cchpcea.org/what-is-telehealth
3 http://cchpca.org/what-is-telehealth
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1. Telemedicine

Telemedicine or seeing doctors remotely via a video/audio connection has been in
existence for a long time. According to industry leader Teladoc, the potential market size
for telehealth is as much as $18.5bn for ambulatory care and $12bn for behavior health
(see Table 10). The ambulatory care, which is the core telemedicine market, has 417mn
annual visits that are addressable by telemedicine. According to the American
Telemedicine Association, this market is only 0.5% penetrated currently. Telemedicine
leader Teladoc had around 575K virtual visits in 2015.

Table 10 Build-up of Total Addressable Market (TAM) for Telemedicine

Build up to TAM Ambulatory  Behaviroal
Care market  Health market

Number of annual visits 1.25bn 168mn

% estimated treatable with 33% 78%

telehealth

Number of addressable annual  417mn 131mn

visits

Cost per telehealth visit $45 $89

Total Addressable Market (TAM) $18bn S$12bn

Source: Teladoc January 2016 Investor presentations. Note we adjusted the cost per
telehealth visit from $40 to $45 per Teladoc’s recent price increase.

Telemedicine has enjoyed robust annual growth since 2012. The breakout of growth can
be attributed to a number of factors including improving technology offerings, robust
consumer demand driven by rising healthcare consumerism, abundant venture funding for
digital health, and favorable regulatory changes.

The telehealth industry so far has approached the market with the mindset of an internet
company with the intention of a land grab to capture as much as possible. Therefore with
increase in revenue, loss has worsened. However 2015 is expected to be the trough
earnings year for the Telemedicine leader Teladoc. Earnings leverage is expected as sales
grow over the next five years (see Figure 17).

Figure 17 Sales and Earnings Growth at Teladoc
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There are quite a number of telemedicine competitors on the market. Teladoc is the leading
player with around 70% market share, followed by MDLIVE, American Well, and Doctors
on Demand (see Table 6). Other players include Carena, Virtuwell and the specialty doctor
focused Grand Rounds and Specialists on Call. Competitors try to differentiate on a
number of metrics. For example, Teladoc and MDLIVE charge a PMPM (per employee
per month) subscription fee while Doctor on Demand only charges a per visit fee from
patients.

Table 11 The Competitive Landscape of Telemedicine

Year #of visits Share  Mode of Fee structure Doc Network Client Relationships
Founded Visit
Teladoc 2002 575k+ ~70% Choice of PMPM access fee 2,900 MD, BH, Aetna, Centene, BS
Viedoor  plus $45/visit Derm of California
Phone professionals
MDLIVE 2009 125k-150k  ~15% Choice of PMPM access fee 2,300 MD, BH Cigna, Humana,
Viedo or plus $49/visit professionals Walgreens
American 2005 60k-80k ~10% Video only PMPMaccess fee MD,BHand Anthem, United
Well plus $49/visit dieticians Healthcare, Rite Aid
Doctoron 2013 <50k ~5% Video only No PMPMaccess 1,500 MD, United Healthcare
Demand fee. $40/visit Psych, other

Source: Teladoc January 2016 Investor presentations.

Why telemedicine? The concept for an Uber like service for doctor visit is very appealing.
Table 12 shows the major advantages as well as some potential drawbacks of telemedicine.
Recognizing the potential for cost saving and trying to better meet patient demand, payers
have embraced telemedicine. Health plans and big employers that self-insure their
employees are increasingly embedding telemedicine in their benefit designs. According to
a 2014 study by Towers Watson, 22% of employers offered telemedicine to employees in
2014, 37% of employers expect to offer employees telemedicine by 2015, and another
34% are considering offering it for 2016 or 2017*. Of the 22% employers that offer
telemedicine to employees, only 7% employees and their families use it. According to the
Towers Watson study, the use of telemedicine could eliminate 15% of office visits, 15% of
ER visits and 37% urgent care visits. Therefore there is tremendous growth potential of
telemedicine. Health plans often form partnership with telemedicine companies to provide
this service to their members either through their own brands or through the brand of
telemedicine providers (see last column in Table 11). Other payers such as
Medicare and Medicaid also offer telemedicine to various extents.

Drug retailors have in-store, walk-in clinics to offer convenient and quick medical service
to their customers. CVS operates almost 1,000 MinuteClinics. Walgreens has Healthcare
Clinic and Rite Aid has RediClinic. Drug retailors offer telemedicine either on their own or
by alliance with telemedicine vendors to augment their retail clinics (see last column in
Table 11).

142014 Towers Watson Health Care Changes Ahead Survey
https://www.towerswatson.com/DownloadMedia.aspx?media=%7B43CFC82E-3B4E-4B8E-A5D0-C2924256 D2EA% 7D
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Table 12 The Pros and Cons of Telemedicine

Advantages of Telemedicine Downsides of Telemedicine

1. Better access. With a shortage of physicians, access to A traditional roadblock for telemedicine is
primary care physicians is challenging. Ensuring access in that physicians are not allowed to practice

rural areas and after business hours will drive better across state lines. Doctors need to get
health outcome and reduce the expensive emergency licenses in each state they practice. In
room visits. September 2014, the Federation of State

Medical Boards (FSMB) proposed Interstate
Medical Licensure Compact for state boards
to review. As of January 2016, 26 states have
introduced Interstate Medical Licensure
Compact Legislation to expedite licensure of
doctors cross state lines.

2. Lower cost. The average primary care physician visit Malpractice liability. The industry practice
costs $145 and the average emergency room visit costs varies in terms of who provides for

$1,957 according to the Agency for Healthcare Research  malpractice insurance. Teladoc covers

and Quality and PLoS ONE, respectively. The $45 per medical malpractice insurance for the
Telemedicine visit offers substantial savings. It is only physicians on its network and claims it has
30% of the cost for a traditional visit to physician offices. never faced a malpractice claim for the 700K+
Increased access can prevent the very expensive consults it has completed.

emergency care, offering huge savings. A Teladoc

commisioned study found one of its clients realized ROI

of 900% by implementing its system.

3. Convenience / ease of use. On-demand care Provider may push back at some point as this
eliminates the need for wait time in physician offices. virtual venue further fragments providers'
Teladoc has a response time of less than ten minutes patient inflows. The Uber-type experience

from the time a Member requests a telehealth visit,as  may "cheapen" the medical profession.

compared to an average primary care appointmentlead However, physicians can earn good income.

time of 19 days in the U.S. For a 10 minutes completed visit, a doctor can
earn ~$25. So maximally, a doctor can make
$150 per hour. Some doctors want to
supplement their regular income.

4. More engaged consumer. Consumers are more Although regulation is being
engaged and are generally very satisfied with the relaxed,telemedicine companies still face
telemedicine experience. legal risk (e.g., Teladocis facing a long-

running lawsuit in Texas for not establishing a
proper professional relationship with a

patient during a virtual visit).
Source: Compiled by MHBK/IRD based on public company reports
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2. Wearables for fitness and patient monitoring

According to The Center for Connected Health Policy, remote patient monitoring (RPM) is
to use digital technologies to collect medical and other forms of health data from
individuals in one location and electronically transmit that information securely to
healthcare providers in a different location for assessment and recommendation. The
benefit of RMP converges with another powerful trend in U.S. healthcare, which is the
rising popularity of wearable sensor technologies. Wearable sensors have permeated many
facets of people’s lives. Smart watches are being adopted mainly for the fitness function.
Fitness trackers from companies such as Fitbit are prevalent among consumers. In sports,
various sensors are being incorporated to track athletes’ movements.

We believe remote patient monitoring, especially in conjunction with wearable technology,
represents huge opportunity in healthcare. RPM offers a number of benefits to healthcare
stakeholders:

e Providers want to actively monitor the condition of their patients to improve
clinical outcomes such as prevention of rehospitalization.

e  Manufacturers such as medical device makers and pharmaceutical companies hope
to improve the functionalities of their products through digital health technology,
especially patients monitoring.

e Consumers want to take charge of their health by monitoring their health
parameters. Rising consumerism is a key trend in health care in general.

The poster boy for wearable fitness devices is Fitbit. It has registered amazing growth
since launching its fitness tracking device (see Figure 18). Since launch, it has shipped
38mn devices. In 2015 alone, it shipped 21.4mn devices. In terms of market potential,
Fitbit has pointed to the 1.3bn global smart phone shipment as a benchmark. It has said
fitness trackers could potentially have an attach rate of 20-40% to smart phone shipment.
Therefore the market is currently only 10% penetrated.

Figure 18 Sales Growth for Fitbit
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Beyond the increasing healthcare consumerism, another driver of Fitbit is the U.S.
corporate wellness market. To encourage healthy habits from employees so as to reduce
healthcare costs, many large employers choose to offer corporate wellness programs, of
which fitness tracking devices such as Fitbit are a component. According to IBISWorld
Industry Report “Corporate Wellness Services in the U.S,™” the U.S. corporate wellness
market was worth $8.1bn in 2015 and is expected to grow at 8.4% per annum for the next
five years to reach $11bn in 2020. In addition to coverage by big employers and health
plans, with improving functionalities by wearable devices, consumers are increasingly
willing to pay out of pocket. Therefore the funding picture appears to be bright for
wearable devices.

Currently there are a large number of devices being marketed for health and wellness (see

Figure 19). The vast majority of devices are fitness trackers, followed by heart rate
monitor and smart watches. Of the 282 devices assessed, 15% have received FDA
clearance. On a percentage basis, only 5% of fitness trackers have FDA clearance, whereas
75% of ECG monitors and 100% of blood glucometers have FDA clearance™.

Figure 19 Number of Health and Fitness Devices
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Source: Patient Adoption of mHealth. Report by IMS Institute for Health Informatics.

The wearable devices can be worn on various parts of the body. Wrist is the most common
location as most fitness trackers and smart watches are worn on wrist. But there are also
devices on other locations. For example, Sensoria developed smart socks with built-in
sensor for runners.

%5 http://don411.com/wp-content/uploads/2015/03/0D4621-Corporate-Wellness-Services-Industry-Report.pdf
16 http://www.imshealth.com/en/thought-leadership/ims-institute/reports/patient-adoption-of-mhealth
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Figure 20 Location of Wearable App Use
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Source: Patient Adoption of mHealth. Report by IMS Institute for Health Informatics.

(1) Fitness trackers / Smart Watches

Fitbit devices not only track physical activities and heart rate, but also give time, location
(GPS) and alerts/reminders. Fitness tracker is mostly a hardware business and the barrier
to entry is low. There are many competitors, including healthcare pure-plays such as Fitbit,
Jawbone, Withings, sports/consumer companies such as Nike, Under Armour and many
technology companies such as Apple, Microsoft, Garmin and Huawei. On the low end,
MOOV and Chinese technology companies Xiaomi offer fitness trackers at discount price.
The perceived threat is in the long run, fitness trackers will go the way of Android phones,
which is mostly a commodity business.

(2) Remote Monitoring of Cardiovascular Conditions

Big cardiovascular devices makers such as Medtronic, Boston Scientific and St. Jude offer
remote patient monitoring programs. There is a general trend for medtech companies to
move into disease management/ health services. For example, Medtronic acquired remote
monitoring companies Cardiocom in 2013 and Coventis in 2014 to expand into health
services. Medtronic and St. Jude Medical compete in the implantable cardiac monitor
(ICM) market. Such devices are implanted into patients to continuously monitor patients
for arrhythmias. Medtronic is the leader in this area with multiple products on the market.
Besides ICM, in November 2015, Medtronic received FDA approval of the MyCareLink
Smart Monitor as the first app-based remote monitoring system for patients with
implantable pacemakers. The MyCareLink Smart Monitor is comprised of a handheld
portable device reader, prescribed by a physician, and the MyCareLink Smart mobile app,
available for free on both Android and Apple platforms. When the MyCareLink Smart
Monitor is connected to cellular or Wi-Fi service, patients can initiate a transmission of
pacemaker data by securely uploading the information to the Medtronic CareLink®
Network, which is a leading remote monitoring service for cardiac device patients.
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St. Jude entered the ICM market with the SIM Confirm product that provides continuous
cardiac monitoring of arrhythmia. The next-generation device will be able to transmit the
data via app on smartphone to Merlin.net, which is St. Jude’s remote cardiac monitoring
network.

LifeWatch AG, AlivCor, and iRhythm are emerging competitors for remote cardiac
monitoring. LifeWatch AG received 510(k) approval for its electrocardiogram (ECG)
LifeWatch Mobile Cardiac Telemetry (MCT) Patch system in January 2016. The MCT
patch contains a one-lead ECG that monitors patient heart beat in real time and transmits
the data to a service center. In February, LifeWatch also won FDA approval for its
continuous Vital Signs Monitoring Service, a patch-based system worn on a patient’s chest
that measure a patient’s vital signs (ECG, heart rate, respiration rate, surface temperature,
arterial blood oxygen saturation and body position). The device remotely transmits the
vital sign data to clinicians. Initial launch will be in clinics and hospitals. In the future, it
will be broadened out to include ambulatory setting.

AlivCor developed the Kardia device, which can be attached to smart watches or smart
phones to measure ECG. The ECG data is displayed on smart phone and can also be
relayed to doctors. Kardia has been cleared by the FDA. In January 2015, AlivCor
partnered with LifeWatch to tap into LifeWatch’s monitoring services network.

iRhythm developed the ZIO XT patch, which is worn on the upper chest to continuously
measure heart rate over a long period of time. ZIO XT patch can give a better diagnosis of
atrial fibrillation than halter monitoring because it measures over ten days instead of just
24 hours for halter. iRhythm also offers to patients remote monitoring services by its in-
house cardiac technicians. The service component is important to deliver on intervention,
thus closing the loop from diagnosis to intervention.

(3) Remote Monitoring of Blood Glucose

The wide adoption of continuous glucose monitoring (CGM) and its integration with
insulin pumps are making a big impact in the management of diabetes®’. There is
increasing connectivity of CGM, insulin pumps to smart phone or other smart devices. In
June 2015, Medtronic received FDA clearance for the MiniMed Connect, which enables
people with diabetes to view their insulin pump and CGM data on a smartphone and
provides remote monitoring and text message notifications for their loved ones™®. MiniMed
Connect consists of a small device that fits on a keychain or in a pocket, a smartphone app
for the person with diabetes, and a web display on desktop or mobile devices for their care
partners. The MiniMed Connect device securely transmits pump and sensor glucose data
from the patient's MiniMed insulin pump to the app and web display, which shows real-
time sensor glucose and insulin information on the phone or any Internet-enabled device.
The system also delivers preset text notifications to loved ones when the person with
diabetes' glucose values go too high or too low, or when an alarm on the pump isn't cleared.
In addition, MiniMed Connect provides healthcare teams with more comprehensive data
so they can adjust care plans. This service is initially available on iOS platform, but
Medtronic has entered into a partnership with Samsung Electronics to develop an app for
Android devices. Another notable partnership as discussed earlier is Medtronic’s alliance
with IBM Watson Health to develop a smartphone app/analytics that can predict and alert
a diabetes patient for hypoglycemic events three hours in advance

Similarly, CGM leader DexCom has received FDA approval for the Share app, which can
display CGM data on Apple iPhone and also Apple Watch. Share gives patients an
alternative to view their glucose level on smart devices in addition to the typical CGM
receivers. DexCom’s next-generation CGM device G5, which will be approved soon in the
U.S., eliminates the need for the receiver and sends data directly to smart devices.

7 http://www.mizuhobank.co.jp/corporate/bizinfo/industry/sangyou/pdf/mif_175.pdf
18 http://newsroom.medtronic.com/phoenix.zhtml?c=251324&p=irol-newsArticle&1D=2056803

37 Mizuho Industry Focus



MIZWHO A Survey of U.S. Healthcare IT Industry Landscape

Beyond Medtronic and DexCom, other companies with connected blood glucose
monitoring products/services include Telcare, Glooko, Livongo Health, etc. Telcare is a
traditional blood glucose monitoring company with glucose meters and strips. But its
glucose meter is continuously wirelessly connected to caregivers and family members,

who can help the patients manage diabetes. Glooko and Livongo have connecting devices
for meters to connect to smart devices and share data with family members and care givers.
Verily, Google’s life science unit, is developing a contact lens with an embedded glucose
sensor. This smart contact lens can monitor people with diabetes continuously by
measuring the glucose level in their tears.

(4) Digital Tools to Monitor Medication Adherence

Drug adherence is a big problem. Poor adherence could lead to bad clinical outcome for
patients and lost revenues for pharmaceutical companies. Pharma and medtech companies
are converging in new wireless technologies to remotely monitor patient medication
adherence and measure initial physiological response to therapies. A prime example is the
partnership of Otsuka Pharma and Proteus Digital Health to develop drug device
combination of Otsuka’s Schizophrenia drug Abilify and Proteus Digital Health’s
ingestible sensor technology. The tablet is the same size as a tablet without the sensor.
Within each tablet, a miniscule sensor communicates with a patch worn on the patient’s
torso. The sensor is activated in the stomach. The patch records the time each pill is
swallowed and collects physiological metrics such as heart rate and physical activity. Data
are stored and can be displayed in a user-friendly app for patients and web-based
dashboard for physicians. Patients can also receive an alert on a mobile phone if they miss
a medication.

The FDA accepted the New Drug Application (NDA) filing for the combined drug/sensor
tablet on September 2015, but surprisingly in April 2016 issued a complete response letter
(CRL). In the CRL, the FDA requested additional information regarding the performance
of the product when used, and further human factors investigations. In a similar fashion,
Propeller Health has developed a sensor that is attached to an inhaler and tracks daily
medication use in patients with asthma and chronic obstructive pulmonary disease (COPD).
The Propeller platform wirelessly syncs medication use data to an app, which analyzes
patient trends and sends data to caregivers. If patients are not taking medications, the care
team can send alerts to patients.

In conclusion we are very optimistic about the potential of continuous remote monitoring.
In the future, technology will enable constant monitoring of a patient’s vital signs and
other metrics. This information will be analyzed by health professionals with the help of
Al in real time. If necessary, intervention either in the form of clinical or life style changes
will be delivered to the patient with the help of mobile alert. In essence, this is a closed-
loop system that allows real-time monitoring and managing patients. As an example, in
March this year, Pfizer entered into a collaboration with IBM to develop innovative remote
monitoring solutions aimed at transforming how clinicians deliver care to patients
suffering from Parkinson’s disease. The experimental approach will rely on a system of
sensors, mobile devices, and machine learning to provide real-time, around-the-clock
disease symptom information to clinicians and researchers™.

19 http://press.pfizer.com/press-release/pfizer-taps-ibm-research-collaboration-transform-parkinsons-disease-care
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3. Wellness /Patient Engagement

There are various web-based or web/brick-and-mortar hybrid programs to help consumers
manage chronic diseases and improve health. On the brick-and-mortar side, Weight
Watchers International has long been in existence and it is focused on the weight loss
market. On the web only side, healthcare IT companies offer a large variety of smartphone
apps or web-based tools to engage patients. For example, Welltok offers CaféWell, an
online health optimization platform that engages consumers and offers them a personalized
health itinerary to improve health.

Today, more than two-thirds of Americans own smartphones and almost 20% depend
solely upon their smartphone for internet access. According to IMS Health, the number of
mHealth apps available on Apple and Android platforms exceeds 165,000 in 2015. The
number of apps has doubled from 2013 level. Consumer mHealth apps targeting wellness
(including Fitness, Lifestyle & Stress, Diet and Nutrition) constitute two-thirds of mHealth
apps. Disease and treatment management apps comprised a quarter of the mHealth apps
(see Figure 21).

Figure 21 mHealth Apps by Category, 2015
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Source: Patient Adoption of mHealth. Report by IMS Institute for Health Informatics.

Although there are many apps, a small number of popular apps account for
disproportionate downloads. It was reported that 36 apps account for nearly half of all
downloads, while 40% of apps have fewer than 5,000 downloads. The most frequently
downloaded apps, defined as more than 10 million downloads, are mostly fitness and diet

apps.
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Table 13 Top mHealth Apps with the Highest Number of Downloads (Android Only)
Category App Company
Fitness Runtastic Running & Fitness Runtastic
Runkeeper - GPS Track Run Walk FitnessKeeper, Inc.
Endomondo Running Cycling Walk Endomondo.com

Nike+ Running Nike, Inc.
Workout Trainer Skimble Inc.
My Tracks Google Inc.
Abs Workout Caynax
Diet Calorie Counter - MyFitnessPal MyFitnessPal Inc.
Calorie Counter by FatSecret FatSecret
Cookpad - recipes app Allthecooks, LLC
Noom Coach: Weight Loss Plan Noom, Inc
Heart Instant Heart Rate Azumio Inc.
Cardiograph MacroPinch
Women's Health Period Tracker GP International LLC
Period Calendar / Tracker ABISHKKING
Medication Walgreens Walgreen Co. )

Source: Patient Adoption of mHealth. Report by IMS Institute for Health Informatics.

Besides just apps, some companies have integrated web-based programs with direct patient
engagement into holistic chronic disease management solutions. For example, Omada
Health offers Prevent, a web-based digital weight loss program for type Il diabetes patients.
To convince payers such as big employers and health plans to pay for such digital chronic
disease management tools, companies such as Omada Health need to show tangible

clinical benefits of their intervention. Another notable company is Redbrick Health, which
developed a consumer health engagement platform integrating on-line, mobile and live
interactions. Through multi-pronged engagement with consumers, Redbrick aims at
positively modifying consumers’ health behavior to improve health.

Besides demonstrating an ROI, another hurdle often cited for wellness and patient
management is the high drop-out rate by people who signed up for such programs.
Industry participants are trying to use social pressure and rewards to ensure the active
participation by their customers.
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F. Health Plans / Payer Services

Payers need healthcare IT solutions to help them administer benefits, process claims, make
payments to providers, and recoup losses due to fraud. Figure 22 depicts the many
solutions payers need in order to engage with other healthcare stakeholders.

Figure 22 Payer Solution Overview
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Healthcare IT solutions for payers tend to have direct and immediate impact on payers’
bottom line. Therefore their impact can be more easily measured than some other areas of
healthcare IT. Representative companies include Cognizant (with TriZetto), Inovalon,
HMS Holdings, MedHOK, Healthedge, etc. They offer a variety of solutions to payers.

e Cognizant acquired TriZetto in 2014. Cognizant serves 16 of the top 20 U.S. health
plans. TriZetto offers core administration solutions for ~350 payers with 180
million covered lives. The combined company offers a variety of software,
consulting and other products to payers.

¢ Inovalon aggregates an enormous amount of clinical and patient data and applies
big data analytics to derive insights. The insights are translated into a variety of
solutions for payers, which often result in clearly-measurable return on investment.

e HMS Holdings provides revenue recovery and cost containment services to
government and private healthcare payers and sponsors. It is a Recovery Audit
Contractor (RAC) for Medicare. RAC identifies fraud and recovers funds for
CMS/Medicare. Beyond RAC, HMS also offers Program Integrity (P1, which
ensures claims are paid accurately) and Coordination of Benefits (COB, which
ensures claims are paid by the responsible party) for payers.

A new emerging category of healthcare IT solution geared towards payers is transparency
tool. Medical cost is often invisible to the consumers. There is substantial variability in
terms of list price for common procedures. According to the Wall Street Journal, the
average charge for joint replacement ranged from $5,300 in Ada, Okla., to $223,000 in
Monterey Park, Calif. Even for hospitals in the same location, the listed price could vary
multiple folds (see the example in greater Los Angeles area in Table 14. Hospitals
typically offer significant discount on list price. Even after the discount, each hospital also
offers very different prices to different payers (see Table 15).
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Table 14 Hospitals' list prices for common procedures vary significantl

Brain hemorrhage Heart failure and shock  Chest pain Kidney failure

Sherman Oaks Hospital $31,668 $39,795 $13,133 $21,106
Garfield Medical Center $178,435 $146,428 $52,580 $77,719
Cedar-Sinai Medical Center $167,860 $125,036 $43,715 $88,191
Los Angeles Community Hospital $60,176 $52,110 $15,356 $21,864
LAC/Harbor-UCLA Medical Center $85,156 $57,735 $15,835 $53,128

Source: Compiled by MHBK/IRD based on Wall Street Journal report on February 24, 2014

Table 15 MRI Cost at Oakwood Healthcare System in Dearborn, Mich.
List or "chargemaster" price

Cash price $695
UnitedHealthcare negotiated price $1,990
Blue Cross negotiated price $617
Aetna negotiated price $520
Cigna negotiated price $341-362
Medicare rate $335

Source: Compiled by MHBK/IRD based on Wall Street Journal report on February 24, 2014

The first step to eliminate such discrepancy in cost is to shed light on it. Health IT could
bring light to the opaque pricing environment. A new Healthcare IT solution for payers is
the cost transparency tool. The pioneer Castlight Health aggregates claim data from
insurers (including 4 of the 5 largest health plans). It then provides the cost and quality
data on providers and physicians to employees of big self-insured employers. Payers will
give this price/quality transparency tool to their members to assist them in comparative
shopping of medical care. We believe the service provided by vendors such as Castlight is
quite useful in bringing down the medical cost. There are a number of companies offering
such transparency tools (see Table 16). They have different emphasis on either the tools
for provider cost/quality or access. Some are more focused on access than transparency.
For example, ZocDoc is primarily an online physician appointment reservation system.
Meanwhile ZocDoc also offers doctor quality ratings to assist its users in choosing a

physician.

Table 16 Selected U.S. Healthcare IT Companies Offering Transparency Tools
Company Offering Location
Castlight Cost/ Quality transparency San Francisco, CA
Change Healthcare  Cost/ Quality transparency Tennessee
(acquired by
Emdeon)

ClearCost Health Cost/ Quality transparency San Francisco, CA
Vitals Cost/ Quality transparency New Jersey
Healthcare Bluebook Cost/ Quality transparency Tennessee
Kyruus Data analytics on physicians, Boston, MA
physican access and matching for
patients
ZocDoc Doctor Quality rating and New York, NY

appointment reservation
Source: Compiled by MHBK/IRD based on public company reports
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Capital Market Trends of HCIT

A. Review of HCIT Venture Fund Raising and IPOs

Since 2009, backed by more than $10bn in venture capital, over 500 HCIT startups have
been created. Venture investment in digital health continued to be strong in 2015.
According to Rock Health, 2015 venture financing in HCIT totaled $4.5bn, which is flat
from $4.3bn in 2014, but a huge increase from 2011-2013% (see Figure 23). Not only did
the number of deals increase but also the average investment in a deal also increased over
the last two years (see Figure 23). Investment in HCIT appears to have taken some
investment from biotech and medtech in the healthcare sector.

Figure 23 The Increase in Venture Funding for Digital Health
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In 2015, the six largest venture funding deals raised nearly three quarters of a billion, or
16% of the total funding. The broad-based healthcare IT company Nanthealth received a
$200mn equity investment from Allscripts, bringing the total raised to $680mn. ZocDoc,
which runs an on-line platform to help patients book doctor appointments and review
doctor ratings, raised $130mn at a valuation of $1.8bn. The direct-to-consumer genomics
company 23andme raised $115mn in series E financing. lllumina, Warburg Pincus and
Sutter Hill Ventures founded direct-to-consumer company Helix with $100mn investment.
Consumer wellness and engagement company Virgin Pulse raised $92mn series A
investment. Enterprise health insurance services platform Collective Health raised $81
million in a Series C round.

Figure 24 Largest Venture Investment in Digital Health in 2015
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2 https://rockhealth.com/reports/digital-health-funding-2015-year-in-review/
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The top six categories accounted for 50% of all digital health funding in 2015 (see Table
17). As most healthcare IT start-ups are in the fast-growing but loss-making stage, they
have an insatiable need to raise funding. Tech valuation appears to have cooled down
substantially from a year ago. We believe late-stage investors may become hesitant to
invest due to the market downswing. A recent trend in investing in tech companies is for
existing investors to mark down the valuation of their private holdings. Both Fidelity and T
Rowe Price have substantially marked down their private investments in tech companies.
The tough IPO market further limits the options of private HCIT companies. Pressed for
funding and facing an unfavorable fundraising environment, some HCIT companies may
need to raise new funding in dreaded down rounds. One recent example is Jawbone. In
January 2016, the wearable fitness company Jawbone raised $165mn at $1.5bn valuation,
which is reportedly half of the valuation it raised in its last equity financing in 2014%*. We
believe while venture investment in healthcare IT has come at a torrid pace over the last
two years, it may be hard to justify the lofty valuation paid in certain deals. Although we
don’t see a big fall-off in the amount of investment going into HCIT, there is a risk that the
industry may enter into a period of market correction where down-round or consolidation
may occur for some companies.

Table 17 Leading Healthcare IT Categories with the Most Funding in 2015

Categories Description of the Category Amount Example
raised (Smn)
Healthcare Consumer tools for the purchasing of $629 ZocDoc raised
consumer healthcare products and services or health $130mn in August
engagement insurance (B2B and B2C) 2015 at $1.8bn
valuation.
Wearables and Wearable or accessory devices that detect $499 Jawbone raised
biosensing specific biometrics and are designated for $300mn in debt
consumers from BlackRock.
Personal health Software platforms to support the delivery of $409 23andme raised
tools and tracking medicine customized to an individual's $115mn.
genetics (or other 'omics profile or phenotype)
Payer Management and administration tools for $263 Collective Health
administration payers (e.g., fraud detection, third-party raised $81mn.
payment, portal management)
Telemedicine Delivery of healthcare services (synchronous  $236 Doctor on
or asynchronous) through non-physical means Demand raised
(e.g., telephone, digital imaging, video) 63mn.
Care coordination Coordination and management of care for a $208 TigerText raised
patient, across providers or other caregivers S50mn.

Source: Digital Health Funding: 2015 Year in Review by Rock Health

A number of Healthcare IT companies have gone public, but the average after-market
stock price performance since IPO is down 11% (see Table 18). In the six 2015 IPOs, all
but one company are trading below the IPO price. Even category leaders such as Teladoc
and Fitbit have been caught up by the recent market weakness and experienced substantial
decline in the stock price after going public. One company that epitomizes the up-and-
down in investor sentiment towards healthcare IT is Castlight. Castlight went public on
March 14, 2014 at the issue price of $16 a share. Due to strong investor demand at that
time, it opened trading at $37.50 a share. Since then the share has undergone a protracted
decline to the current stock price below $4. The change in value over the last two years
equates to a decline of 90%. We are generally optimistic about the demand for healthcare.

2! http://bits.blogs.nytimes.com/2016/01/15/jawbone-raises-165-million-at-half-its-last-valuation/?_r=0
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While we are unsure of the fate of certain market followers, we believe category leaders
should thrive over the long term.

According to a reader survey by Rock Health, a number of healthcare IT companies may
be candidates for IPOs. Ranked by the frequency of mentioning, these generally well-
known companies include ZocDoc, Practice Fusion, 23andme, Health Catalyst, Doctor on
Demand, Welltok, Redbrick Health, Flatiron, American Well, Doximity, Proteus Digital
Health, Counsyl, NantHealth and Specialists on Call?>. In remains to be seen how many of
HCIT companies can be successful in tapping the public market. If the IPO market remains
tight, without strong financial backing by private investors, some private HCIT companies
may increasingly pursue trade sale to provide an exit for their investors.

Table 18 Recent IPOs in Healthcare IT

Company Business IPO Date IPO Market EV LTM  EV/Sales Current Price Return Current Valuation
Price Cap Sales

Teladoc Telemedicine 6/30/2015 $19.00 $617 $523 $88 6.0 $15.93 -16%  $617

MindBody Wellness and fitness 6/19/2015 $14.00  $652 $577 $111 5.2 $16.43 17%  $652

Fitbit Wearable fitness device 6/17/2015 $20.00 $2,721 $1,930 $2,027 1.0 $12.51 -37%  $2,721

Evolent Health Population health 6/4/2015 $17.00 $1,094 $1,197 $146 8.2 $18.21 7% $1,094

Press Ganey Performance measure and 5/20/2015 $25.00 $2,059 $2,189 $331 6.6 $38.95 56%  $2,059
analytics

Inovalon Data analytics for payors ~ 2/11/2015 $27.00 $2,804 $2,344 $446 5.3 $18.40 -32%  $2,804

Benefitfocus Cloud-based benefits 9/18/2014 $26.50 $1,084 $1,087 $197 5.5 $36.90 39%  $1,084
software

HealthEquity Platform for managing 7/31/2014 $14.00 $1,761 $1,628 $141 115 $30.31 117% $1,761
Health savings account

Imprivata Single sign-on access 6/25/2014 $15.00 $354 $305 $125 2.4 $13.96 7%  $354
software for provider