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- We believe that proactively thinking deeply about what will drive
the next decade of healthcare will help us both filter through the
noise of digital health, as well as quickly identify the right teams, in
the right place, at the right time. We believe that 2020 represents
an unprecedented inflection point in digital health, and aim to lay
out the trends that we believe will define the coming decade, as
well as the implications of these trends for our investment strategy.

n It bears noting that much has been written in the past from
healthcare investors about the consumerization of healthcare,
the power of prevention and wellness, and the need for individu-
alization/personalization in treatment - all trends with which we
whole-heartedly agree. In our personal experiences caring for
patients and working with hospitals, it is all-too-clear that social
determinants of health often drive outcomes more than therapies,
and that we must move towards health promotion rather than the
treatment of sickness if we are to ever bend the quality and cost
curves in the US healthcare system.

n To the end of unpacking how we get to this better world, we
focus not on these macro trends, but on the specific, solvable
meaningful solutions that solve real problems for patients and
healthcare institutions today. These are problems we have seen
on-the-ground as leaders in pharma, providers in healthcare,
and entrepreneurs in HIT. While highly-focused in our theses,
we know that each of these drivers are necessary pieces of the
healthcare system of tomorrow, and we are excited to help great
entrepreneurs assemble those pieces.



The drivers that we see defining
the 2020s of digital health are:

The Rationalization and Modernization of Healthcare Finance
End-to-End Population Health Automation

Bridging the Digital-Physical Divide for Safety and Quality
Technologies Serve a World of Provider “Haves” and “Have-Nots”
Telehealth Forces an Unbundling and Reimagining of Care Coordination
Diagnostics Move into the Community and Home

Personal Health Monitoring Becomes Outcome-Driven

New Sources of Trust Emerge in Healthcare
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The Rationalization and Modernization
of Healthcare Finance

Anyone who's ever received a ten-page hospital bill for a relatively minor pro-
cedure knows that healthcare billing and finance has a lot of room for improve-
ment. The reality is that even hospitals themselves often don’t fully understand
where their costs, revenue and profits come from as comprehensively as other
private-sector institutions, and optimizing their financial outcomes remains a
challenge.

We believe that this situation is no longer tenable, primarily because health sys-
tems are facing and will likely to continue to face an unprecedented disruptionin
the volume and mix of their revenue sources, ranging from the short-term drop in
revenues that came from diminished caseloads in 2020, to the long-term change in
the mix of remote versus in-person care delivery. This set of changes will require a
closer look into opportunities for efficiency, how to grow profitable but relatively
small revenue streams, and new ways to look at costs, such as with Activity-Based
Costing, which breaks down expenses minute-by-minute for every provider
involved in a course of treatment, creating much more visibility into the true costs
of patient care.

In addition, from the consumer side of the equation, we believe that patients will
no longer tolerate arcane models for settling payments, now seeing that care

can be delivered remotely and efficiently using modern technology. The time for
excuses is over with billing portals that appear to be from the 1990s, costs that are
elucidated only months after procedures, and payment models that don’t take into
account modern financing options. This challenge is accentuated by the continued
rise of High-Deductible Health Plans (HDHPs), which the vast majority of physi-
cians feel create significant challenges for their patients. However HDHPs could
provide some opportunities for companies that help consumers get greater value
from their healthcare, as those consumers are paying for an ever-larger proportion
of it out-of-pocket.

LionBird is looking for “HealthFinTech” innovators who
are successful within our current fee-for-service model,
but who are also bridging the gap into value-based care
through cost transparency, innovative payment/financ-
ing models, and thoughtful approaches that help provid-
ers get paid fairly and help patients pay fair prices.



The negative health side effects that come from avoiding or delaying care due to
unaffordable costs (or not having access to other resources such as food, rent,
etc. due to the high cost of care) is very real, and we believe that a more intelligent
healthcare finance system will improve outcomes for patients as well.

With this in mind, we want to see companies that “open the hood” on any or all
parts of healthcare finance, particularly those that show an immediate ROI for
payers, providers, and/or patients. We are systematically searching for, and wel-
come inquiries from, entrepreneurs who are bringing the best technologies, con-
cepts and analytics from fintech into the provider, payer and patient realms.

End-to-End Population Health
Automation

“Public health” and “population health” have until now been siloed in healthcare, with
one focused more on governmental surveillance and response and the other on “val-
ue-based care” at the provider level. Now, the novel coronavirus has emphasized the
inherent linkage between the two.

While a move to a more population health-oriented system has been decades in the
making (and is well-underway), mitigating the spread of a viral pandemic necessitated
the development of even more tools and platforms that shift current strategic think-
ing in healthcare from testing and treating to prevention and protection. Even more
importantly, the past several months have revealed to us that translating insight to
tangible action remains difficult in healthcare. Even when we know the right thing to
do, for reasons ranging from political to technological, it is often terribly difficult to
take that insight and translate it into on-the-ground interventions.

This punctuational change will accelerate the invention of technologies that aid health
systems, governments, payers, and self-insured companies in managing the popula-
tions that they steward. Such innovations could predict trends in iliness, reduce cost
and care variation, identify systematic opportunities to improve care, and allocate
resources to the patients that need them most, before health problems get out of
hand. Importantly, we hope to see automation in population health, rather than merely
analysis - the next generation of population health is action-focused and proactive.

Moving from the reports and graphs that characterize so much of population health
at present to real automation will be critical to “bend the curve” of spending and
outcomes in our nation. Remote monitoring of patients and updates to the data in
their medical records should trigger actions that lead to improved outcomes for
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them whether that’s a social worker visit, a text-based reminder (with a closed-loop
accountability system), the automated scheduling of an appointment alongside a
rideshare pickup scheduled to take someone to that same appointment, or a myriad
of other actions. These pieces exist in various forms as point solutions, but opportu-
nities remain to truly create platforms that bring the whole picture together.

In our current pandemic, to provide an additional example, linking automated COVID
symptom-checking websites to testing locations is a good example of innovation

that should have been ready-to-go before our epidemic. Taking the next few steps

of automating the scheduling of follow-ups, check-ins, treatment, reporting, and so
much more are continued and natural extensions of this public health automation.

Finally, this trend also translates to automation in the direct patient care setting. Natural
language processing should readily facilitate prescriptions, orders, and follow-up details
during a meeting, without the need for the cumbersome EHR entry and manual form
selection that defines current medical practice (and takes up to 40% of the average
clinician’s time). It is, at this point, a cliche to state that one of our greatest population
health challenges is the health of our population of providers, who are suffering from
systematic burnout due to the wasted energy spent on inefficient technology platforms.

Along every step of the way, the industry will identify
opportunities - from wellness promotion, to preven-
tion, to detection, to cure, to rehabilitation - where we
can take burdens from already-overburdened staff
and leverage automation to improve the care of our
populations.

We hope to see a move from measurement of problems to digital therapeutics that
really solve patient problems and improve their health. While we will still need human
review and intervention throughout, moving to a model of coordination where steps
that do not require humans are automated, so individuals can focus on the most impor-
tant parts of their job, are essential.

To this end, we at LionBird are looking for companies that think about the patient’s
complete care journey and find ways to take cumbersome administrative steps off

the plates of healthcare workforce members, as well as speed up times to the critical
next steps for every part of care. If you can show us how you're helping providers take
action, and focus on the best use of their time, we want to hear from you. In addition,
we are interested in firms that are finding ways to vertically integrate the full spectrum
of population health needs into an alternative provider network, ideally with a business
model that takes into account the other phenomena that we note in this piece.
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Bridging the Digital-Physical Divide for
Safety and Quality

Patient and workforce safety are both critical challenges in today’s hospitals.
“Safety,” as we use it here, refers to the reduction or elimination of preventable
errors throughout healthcare workflows.

Since the groundbreaking analysis “To Err is Human” in 2000, patient safety and
the need for quality improvement initiatives have driven a dramatically-safer envi-
ronment for hospitalized patients. However, much work still needs to be done, with
250,000 deaths attributable to preventable failures of patient safety in 2016. The
current transformation in patient safety, which blends smarter physical devices
(the “Internet of Things,” or loT) with artificial intelligence (Al), offers us a model
for standardizing care and building the platforms needed to keep patients safe.

With regard to workforce safety, the clear failures of many institutions to protect
their providers during the COVID-19 crisis, while driven by many factors, high-
lights that an emphasis on worker safety and rights has yet to come to healthcare,
and we believe that the stark example provided by this last year will catalyze
additional investment in this space.

We believe that the next wave of innovation in both of these areas will emerge
through a bridging of the digital and physical worlds, leveraging loT, automation,
Al and augmented reality (AR) to better protect our patients and workforce mem-
bers. And yes, | know | exceeded my buzzword limit in that sentence, so I'll just
have to beg your indulgence.

We envision technologies that trigger automated warnings as individuals enter
areas where contact precautions might be necessary or when patients are agitated
- situations of potential increased risk for providers. Similar triggers should go off
when healthcare personnel forget to wash their hands between patient visits, or
potential falls might occur.

The bottom line is that many of the processes designed
to protect patients and providers are currently proce-
dural or checklist-based, and we believe that augmenting
these practices with technology will vastly improve
outcomes.



AR will soon play arole in these platforms, as they are well suited to providing
greater leverage, safety and accountability in our human capital. As we have seen
with AR in warehouses, it is perfectly feasible to automatically generate in-view
alerts of drug allergies, step-by-step reminders of procedural protocols, or myriad
other just-in-time critical pieces of information that will help prevent errors and
keep workforce members safe. The challenge, frankly, will be to do all of this with-
out overloading providers with too much irrelevant information, the current bane
of the front-line healthcare worker.

As a result, we are looking for platforms that are able to provide more meaningful,
just-in-time integrated alerts, as well as, and equally importantly, intelligently filter
through and present only the most important information as it is needed. In addition,
we are looking for the hardware and physical devices that remove the need for these
types of alerts completely, intelligently “closing the loop” to protect patients and
providers. The last thing healthcare needs is a new set of inaccurate, de-contextual-
ized alerts, adding to the current state of alert fatigue, or new, ever-more-complex
devices that require excessive training just to operate them safely. If you've got a
technology that helps hospitals keep patients, workforce members and providers
safe, without increasing cognitive burdens on providers, we'd like to talk.

Technologies Serve a World of Provider
“Haves” and “Have-Nots”

Relaxation of providers’ ability to cross state lines and consumer willingness to use
telehealth platforms will also allow the world’s top healthcare brands to expand
ever-further into markets that might have been previously less-accessible or too
burdensome to penetrate. Tools that enable them to expand their “digital front
door” across the nation will create vast disparities in the revenue-generation
ability of nationally-branded health systems versus their regional competitors.

We believe that there will be continued acceleration in the development of plat-
forms that serve as conduits for nationally-recognized expertise. While current
telehealth companies have often focused on contracting providers and owning the
“full-stack” of technology to enable a patient visit all the way to prescribing, we
believe that the cognitive labor will necessarily be unbundled from the technology
to access that expertise moving forward.
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This unbundling will occur because telehealth platforms that contract doctors on
an ad-hoc basis will have to compete with platforms that facilitate visits with top
hospital physicians, creating a much more competitive environment as some of the
overhead associated with a major academic medical center providing care is dimin-
ished. It will be very difficult for a platform that specializes in remote neurological
care to compete with Johns Hopkins-branded neurologists being offered through a
similar channel for a similar price, for instance (full disclosure: Hopkins is my home
institution, and I’'m very proud to be a part of the Hopkins family).

Ultimately, tech will have to specialize in what it is good at (providing SaaS plat-
forms that facilitate the delivery of care, logistics management, and financial
optimization) while health systems will provide what they are good at (medical
expertise regarding diagnosis, treatment and long-term management). The final
configuration of companies in this space could thus evolve in two directions - tech
platforms could “rent expertise” from top health systems to deliver care, or top
health systems could “rent innovation” from platforms in order to project expertise.

In addition, we do not believe that the aforementioned bifurcation between
“haves” and “have-nots” means the inevitable collapse of regional health systems
that have been ably serving their communities for decades. We believe that 1)
their revenue mixes may change, necessitating structural changes in their business
and 2) they will be incentivized to find and promote unique relative strengths that
they can use to build wider brands and offerings.

As aresult of these trends, we would want to look for platforms that sell to or
partner with providers to enable their “digital health system” in various ways.

Whether your platform aids in acquiring and scheduling,
facilitating office visits, expanding the types of care that
can be delivered, or ensures engagement and retention
of telehealth customers, we are interested in the “picks
and shovels” of this new wave of delivering care.

Whether you are helping the “Haves” deploy their brands and relative strengths,
or helping the “Have-Nots” identify and leverage new competitive advantages, we
want to assist in the process of competition and transformation improving health-
care for everyone.
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Telehealth Forces an Unbundling and
Reimagining of Care Coordination

Telehealth’s success and increased popularity will be particularly important for
specialty practices, where care is often less-longitudinal than the relationship a
patient develops with a PCP, and incentives to find a very specific, highly-trained
expert are higher.

Consumers will be able to select the “best of breed” for
every specialty, lab, procedure, and imaging modality,
optimizing across price, reviews, quality, brand and what-
ever other criteria they might value.

To this end, we are looking to invest in platforms that use telemedicine to unbundle
the parts of specialty care that are largely cognitive in nature, or that can be per-
formed using telemedicine platforms. For example, behavioral health stands out

as a huge growth area in this space, and we believe that the unaddressed burden

of psychiatricillness globally represents a huge opportunity to improve morbidity
and mortality, as well as build great businesses. However, we would love to see
additional problem spaces being addressed by innovative technologies and busi-
ness models.

Furthermore, as consumers begin to discriminate and become more studied con-
sumers of healthcare with increased transparency and unbundling, technologies
that assist them in understanding and deciding on what care they might need and
what is important to them will become even more important.

As aresult of care becoming more fragmented and less institution-bound, new coordi-
nation mechanisms will also have to emerge. The idea of “your doctor” will increasingly
turn into your “health manager” which could be a doctor or nurse that will help coor-
dinate care vialive interactions or televisits, and will help interpret data and answer
guestions, almost always remotely. This “health manager” may become an Al enabled
“bot” in later years. Patients will have the ability to build their own virtual care teams,
complete with the providers that they choose, from any region or facility.

We are, as aresult, also looking for companies that are able to move beyond the integra-
tion systems of the past generation and look across both structured and unstructured
data, finding novel ways to synthesize and, most importantly, help consumers and pro-
viders act on this data to improve their health and care. Unified consumer-side portals
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that help patients manage their and their family’s portfolios of care are needed, and we
would like to learn about how others are thinking about their implementation. Com-
panies that are reimagining primary care to fit into this new paradigm are particularly
interesting to us, as we believe PCPs will be an important part of this transformation.

Diagnostics Move into the Community
and Home

A new wave of medical device innovation has been happening in healthcare over
the last decade, and COVID-19 has catalyzed its further acceptance beyond the
walls of the hospital. Moving beyond 23andMe genetic testing and home blood
pressure cuffs, we believe that many more elements of the lab and PCP setting will
be pushed into the home environment, or at the very least, into many more satel-
lite sites that improve convenience and access.

To paint a clearer picture of this world, simple diagnostic testing will move largely
to physician-assisted home testing with telehealth-consultations. Basic tests will
be the first done at home, but the menu will expand over time, as innovation brings
down costs and finds novel ways to perform tests that were thought to be too
cumbersome to perform at home. Test suppliers will become a commodity, with
the value being supplied by those who can make this an easy, secure and inform-
ative experience. The 2019 expansion of medicare reimbursement for telehealth
visits will further pave the way for reimbursement for devices that can efficiently
manage chronic disease through simplified home testing that replaces cumber-
some and frequent office visits.

We are looking for platforms that seek to reimagine

the diagnostic pipeline from lab order to action follow-
ing a test result. We want to see technologies that are
empowering consumers to take control of their health,
improving compliance and follow-up with tests, and pro-
viding greater convenience and cost reduction to nearly
every part of the care continuum. VWe hope to see more
devices that replace costly in-office diagnostic processes
and equipment with small, at-home devices that provide
cheaper and easier testing.
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Personal Health Monitoring Becomes
Outcome-Driven

Pioneers in this personal health digital space began to emerge in the early 2010s,
such as Omada Health and Welldoc, which were purely software-driven. Similarly,
wearables like Fitbit had an incredibly hot streak for quite a while, though they
ultimately generated disappointing returns in their first generation, as real health
outcome improvements were never truly realized.

As with other trends in moving aspects of health care and monitoring into the
home or out of the hospital, personal health baselines will be established using
digital means and this will be monitored frequently/continuously to allow more
preventive care to take place. This will start with people who have serious illnesses,
but may evolve into proactively monitoring “wellness” using very similar technolo-
gies and platforms.

Combining more granular monitoring of physiology with
the aforementioned trends in home diagnostics means
that healthcare may finally have the data that can drive
meaningful analytics and interventions to prevent iliness,
the ultimate goal of any population health-centric system.

While one can readily see investments in this space from such corporate jugger-
nauts as Apple and Google, there remains an enormous amount of white space in
this realm. In every space from nutrition, to the social determinants of health, to
biomarkers, opportunities for personal monitoring and data that may be relevant
to prevention and treatment, abound. In addition, we will inevitably see these data
sources integrate with our aforementioned care managers and population health
systems, and the means to perform these integrations and ensure action on signifi-
cant findings is key.

We see much of this change initially happening in the self-insured employer
space, with these types of interventions becoming applicable to payers and
Accountable Care Organization (ACO) -style institutions over time as these
become more common. Essentially, those groups that have both 1) the strongest
immediate incentives for cost reduction and 2) the ability to move quickly from
a decision-making standpoint will be the earliest adopters of this next wave of
technology.
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We are looking for the next generation of companies that look at wellness and
healthcare from a more complete perspective - those companies that are devel-
oping value-added devices from the ground up, but building business models that
are focused on tangible, patient relevant and savings-generating outcomes. The
fusion of modern hardware and software into true, holistic personal health devices
that capture novel, hard-to-measure metrics will create a whole new therapeutic
and preventative approaches, and we are excited to see data-driven advances that
move this goal forward.

New Ways to Create and Preserve Trust
in Healthcare

Just as the popularity of blockchain technology increased with greater scrutiny and
decreased trust in global financial institutions following the 2008 financial crisis,
we similarly believe that new trusted, safe, and private health data repositories
will emerge in the face of our nation’s most recent public health failure. The seven
previous trends we identified above will necessitate a new wave of security, pri-
vacy and compliance technologies to ensure that the gains we make are not eroded
by a lack of patient and provider trust.

In a world where many have perceived government responses to the global pan-
demic as inadequate, and public health infrastructure as fragmented, trust in gov-
ernment institutions is at an all-time low. We believe that sources of trust outside
centralized data repositories must become emergent, in the form of patient-con-
trolled PHRs, and distributed ledger solutions that will decentralize and open
patient data for patient-controlled consumption. Given the incentives for serving
as a conduit for this data, the race to be healthcare’s “Grand Central Station” for
health data will continue, a race that defined much of the 2010s.

However, we are looking for solutions that go beyond
“blockchain for healthcare” - we want to see how these
solutions are truly providing safe, trusted, and transpar-
ent sharing of medical data, and particularly how those
solutions respect patient rights and patient privacy.



One need only look to the demonstrated insecurity of platforms like Zoom (which
now appears to be remediating these challenges) to see that many of the tools we
currently use are not quite up to the task of delivering $3T in healthcare services.

Building on this need for privacy, security, and respect for autonomy, there is a con-
tinued need for investment in healthcare-specific data protection technologies. We
at LionBird know, from our investment in this space, that many of the challenges of
securing patient data are quite unique to healthcare, and whether in tele-consults,
PHR-sharing, lab value communication, or population health intervention, the vul-
nerabilities of automating and transforming healthcare are terrifying and currently
largely-unaddressed.

Conclusion

2020 has been, undoubtedly, a challenging and tragic year in
so many ways. We at LionBird hope that the lessons learned
from this period, and indeed, the past decade of successes and
failures in healthcare, inform a brighter and better future for
patients and providers everywhere. \We are not the first com-
mentator on the above trends, and we will certainly not be the
last, but we hope that the eight trends above will at the very
least serve as a set of guideposts for those curious about how
we think about healthcare, and at best, perhaps provide some
insight that will lead innovators and entrepreneurs to build
the health system of the future that we envision.
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