The Impact of AI Technologies in Healthcare

By Angel F- Valladares, M.PH.

ust five years ago, healthcare
was considered one of the most
poorly digitized sectors of the
U.S. economy, believe it or not,
next to construction and agriculture.’
Some of the reasons experts attribute
to healthcare’s lag in digitization
versus other sectors are the older
workforce, disincentive to expand data
access due to strong privacy regula-
tions, lack of financial incentives to
exchange data, and an insufficient rate
of true disruption witnessed by other
industries. However, the COVID-19
pandemic that began in early 2020,
may have at least temporarily dis-
rupted that dynamic.?2 That disruption
may have been just enough to cause a
significant shift in the rate of technol-
ogy adoption to allow for runaway
digitization in healthcare. One technol-
ogy experiencing exponential growth,
and is the industry’s latest buzzword,
is the domain of artificial intelligence
(Al). Al is the term used to describe the
use of computers and technology to
simulate intelligent behavior and criti-
cal thinking comparable to a human
being; it is a domain of technologies
and not one in and of itself.3
Al’s footprint in North America is
seeing massive growth, particularly
from the tech sector, which powers
many of the consumer-oriented
products we all use today. Targeted
advertising on social media, app-based
car services like Uber or Lyft, and
Alexa, Siri, and Google Home are all
based on underlying Al technologies.
In fact, Al is now involved in almost
15 percent of the economy in North
America; that’s over $3.7 trillion!
However, despite that very large
market footprint, estimates of the
market size of Al in healthcare globally
range from only about $4 billion to $10
billion as recently as 2020.4
Despite being a relatively small
fraction of the healthcare market,
Al's footprint is expected to grow
by a factor of 10 over the next five
years by most accounts. One of the
core drivers for Al's growth is the
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exponential growth of digital
data in healthcare (which Al both °
takes advantage of and has a

hand in producing). Due to the
volume and complexity of “big o
data,” we increasingly require

more advanced data science

to interpret and generate valid

and meaningful insights that o
require Al to conduct. While Al in
healthcare is most prominently

in use in the life science/ °
biotechnology sector, there are
technologies already impacting
hospital operations and decision
making. The projected growth of

the Al market makes it a pivotal

time for hospital boards and senior
leaders to gain a better understanding
of where Al is being developed and
deployed for use in clinical care and
hospital operations.

Market Pressures Driving
Growth of Al in Healthcare
Before providing an overview of

what Al in healthcare looks like, it is
important to understand the drivers of
its growth. The healthcare industry is
facing considerable pressures due to
several social, policy, and economic
developments and trends. Socially,
the U.S. population is aging. In fact,

Key Board Takeaways

When considering Al, ensure the ultimate
goals of efficient, more cost-effective, patient-
centered care guide decision making.
Prepare for Al’s arrival. For example, consider
patients’ expectations around Al-assisted vir-
tual care options and the data security mea-
sures that would need to be put in place.
Have a fundamental understanding of Al use
cases and value propositions and keep track
of maturing technologies.

Be strategic with Al investments. As with

any technology, ensure the organization can
accurately track and measure the ROl of an

Al product.

seniors will outnumber children by
2035 according to the U.S. Census
Bureau.® Given that as we age, we
tend to need more healthcare services,
an aging population will have more
demand for care.

On the policy front, the fed-
eral government has consistently
moved forward across administrations
with payment, delivery, and data
infrastructure reforms that have
changed the landscape. While by no
means coordinated to any true extent,
federal policy has pushed for a focus
on shifting payment from volume to
value and has incentivized healthcare

Exhibit 1. Market Pressures Driving Growth of Al in Healthcare
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providers to adopt health information
technology (HIT) to improve data
exchange. Experts would say that the
former driver is a reaction to runaway
healthcare costs, which have consis-
tently increased at a rate of 3.5 to 6
percent a year—especially the costs

of clinical services, healthcare admin-
istration, and prescription drugs.®

The latter focus on HIT adoption has
been an attempt to modernize U.S.
healthcare infrastructure to reduce
administrative costs and more recently,
improve data sharing between provid-
ers, payers, and patients. To the extent
that this HIT adoption has delivered on
this promise is still up for debate.”

ccording to Forbes,

90 percent of all the

world's data was generated
in the last two years alone.

Running concurrently with these major
trends is the consumerization and per-
sonalization of healthcare to resemble
other consumer-focused economic
sectors. In other words, patients are
asserting more influence and control
over their medical needs and wellness.
Given the explosion of information
available on the Internet, thanks to “Dr.
Google,'® patients are in return more
empowered to search for the services
they deem necessary to address their
concerns and maintain their well-
being. In fact, recent research suggests
that up to four in five patients will
show up to their healthcare providers
having conducted their own diagnosis
research.®

In response, the market has
produced thousands of patient-facing
services from telehealth, to wellness
management applications, to even
personalized digital therapeutics
and diagnostics, which are often
powered by Al-based machine learning
technology. However, the ubiquitous
use of these solutions requires an
environment supportive of high trans-
missibility of data between entities and

that assumption is challenged by the
patchwork of data privacy and security
regulations in place.

Where Is AI Changing the
Healthcare Paradigm?

The best way to understand the growth
and impact of Al in healthcare is to
understand where it is already disrupt-
ing or projected to have a disruptive
effect on the provision of healthcare
services. However, it is also important
to note that Al use has accelerated
substantially in the biotech industry to
support drug discovery, clinical trial
enhancement, and even post-approval
market adoption activities. Moreover,
while the overview below will focus
solely on Al’'s impact directly on care
delivery and healthcare organization
decision making, it is important to
recognize Al's acceleration throughout
the entire sector.

Outlined below are the key Al-
based technologies that have been
developed or are being developed
to meet the needs of healthcare
provider organizations. Each use
case includes an overview of the
opportunity, the potential impact to

care delivery, and what is needed for
the promises to be fully achieved.

Population health management:

e Opportunity: Machine learning®
algorithms may be deployed to
facilitate real-time feedback on pro-
vider performance and insights
on community health to manage
patient populations. Al can also be
deployed in the form of virtual assis-
tants™ to enhance patient engage-
ment tools in support of patient
self-management.

e Impact: Streamlined patient regis-
tration and intake, alignment with
patient preferences (which are con-
tinuing to transition to virtual inter-
actions versus traditional phone
calls), triaging patients based on
reported symptoms and needs, and
finally more real-time care man-
agement for patients with com-
plex diseases.

e What’s needed: Healthcare pro-
viders need to more actively man-
age the data that is being provided
by patients to inform future patient
engagement strategies. This is also
a very saturated market and orga-
nizations should diligently assess

Exhibit 2. Al Use Cases and Main Impacts

Al Use Cases

Main Impacts Maturity Level

Population Health < Insights on practice-level outcomes

Management * Increased patient engagement
Remote Patient » Potentially reduce adverse events
Monitoring » More effective use of biometric data

Clinical Decision » Real-time clinical decision support

Support  Delivery of personalized patient care
Extraction of » Reduce clinician administrative burden
Clinical Data » Better access to unstructured datasets
Revenue Cycle » Holistic and more efficient revenue
Management cycle management and operations
Imaging (neural  Pattern detection for patient diagnosis
networks) » Improve efficiency of radiology practice
Some Solutions Mostly Point Mostly Pilot-Phase
At-Scale Solutions Solutions
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Barriers to Development of Al
The main barriers to significant
development of Al in the recent past
have included:

e Healthcare lacking proliferation of
environment-awareness technolo-
gies (e.g., sensors)

¢ The right volume of digital data nec-
essary to require complex analytics
that Al supports

e Lack of business models mature
enough to use Al effectively

¢ A lack of true demand for broad and
deep data insights to drive deci-
sion making

e A general dearth in sufficient com-
puter processing power to support
Al implementation

However, the market pressures shared
in this article have pushed the industry
far enough along that most of these
barriers have been overcome and
there is now sufficient momentum

to support a burgeoning Al market

in healthcare.

options that best meet the needs
of the patient populations under
their care.

Remote patient monitoring:

e Opportunity: Al can substantially
increase the value of implement-
ing remote patient monitoring
(RPM). For instance, machine learn-
ing algorithms can be developed and
deployed, built upon analysis of large
data sets, to better identify patient
populations who would best respond
to RPM. Further, RPM on its own gen-
erates real-time biometric data at a
staggeringly higher volume and fre-
quency that can improve learning
algorithms to better guide care teams
with treatment decision making.

e Impact: Ultimately, this technol-
ogy enhanced by Al is promising to
improve patient outcomes by reduc-
ing avoidable events, thereby off-
setting healthcare costs associated
with complications, avoidable admis-
sions, and additional ED utilization.

e What’'s needed: If RPM is to deliver
on these promises, Al technology will
be required to integrate newly gen-
erated data into clinical workflows,
accurate predictions, and effective

patient identification. This means
that the right EHRs and clinical data
systems capable of interfacing with
Al technologies will need to be in
place before seamless integration
and subsequently improved care can
be achieved.

oday, algorithms are

already outperforming

radiologists at spotting
malignant tumors, and guiding
researchers in how to construct
cohorts for costly clinical trials.

Clinical decision support:

e Opportunity: Al in the form of pre-
dictive analytics may be deployed
to leverage contextual information
on patients to provide more person-
alized, patient-centric care that con-
siders data on external factors pre-
viously inaccessible to provider sys-
tems (e.g., social determinants of
health and consumer data).

¢ Impact: This would enable provid-
ers to leverage the powerful insights
generated from Al-based models to
not only implement best practices but
iteratively improve on process.

e What's needed: For clinical deci-
sion support to truly be enhanced
in various disease areas, underly-
ing clinical data that is often siloed
or not readily available to support
advanced analytics will need to be
transformed or generated if non-exis-
tent. This will require complemen-
tary technologies like RPM, wearable
devices, and specific types of Al like
natural language processing to func-
tion in unison, which will necessitate
the appropriate computing power
to support.

Extraction of clinical data (natural
language processing):

e Opportunity: Natural language pro-
cessing (NLP)'2 may be used to trans-
late unstructured clinical notes or
even voice recordings of patient con-
sultations into relevant, structured
data that can easily be embedded
in EHRs.

¢ Impact: As a result, NLP may reduce
administrative burden in the form of
clinical documentation, which is often

cited as a reason for clinician burn-
out. In addition, it may increase the
utility of clinical data to support real-
world clinical insight generation for
research and process improvement.
What's needed: Training datasets that
are as unbiased and balanced as pos-
sible to support maximum model
validity and reduce bias risks will be
needed. That will require advanced
data analytics capabilities to enable
iterative evaluation and post-hoc
improvements to established mod-
els to better fit model performance to
diverse patient communities.

Revenue cycle management (RCM):
e Opportunity: Existing use cases of Al

in RCM are mostly focused on patient
payment estimation modeling and
eligibility and benefits verification. In
the near term, Al is maturing to sup-
port prior authorization and payment
amount and timing estimation.
Impact: Once many of these solu-
tions mature (which is projected to
happen quickly), they will transition
from point solutions solving just one
problem to end-to-end support of
RCM. In that state, hospitals will ben-
efit from being able to better manage
RCM holistically.

What's needed: Simply stated, these
solutions are not mature enough

yet. Most of the offerings on the
market support one single solu-

tion and do not articulate a clear ROI
making their up-front investment
costs questionable.

Imaging (neural networks):
e Opportunity: Neural networks, which

mimic the way neurons in the brain
signal to one another, support deep
learning'® that can recognize patterns
in imaging data. Al deployment in
support of radiology can take shape
in two forms: 1) a machine learning
algorithm that follows predefined cri-
teria supported in clinical guidance
documents to assist a radiologist’s
decision making more readily, and 2)
using either supervised or unsuper-
vised deep learning on large volumes
of imaging data to extract patterns
and insights likely to be missed by a
human expert alone.

Impact: These algorithms may detect
and identify rapidly declining disease

12 “What Is Medical or Clinical NLP?” Lexigram.
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states, quantify lesions on previous
and current scans, and predict mor-
bidity and mortality from a series
of images.

e What's needed: Currently, Al-sup-
ported imaging technology is expen-
sive, and the ROl is not generated
quickly given the learning curve
required of radiologists. In addi-
tion, many available technologies in
this area suffer from “black box syn-
drome” in that some deep learning
platforms may not provide sufficient
transparency to clinical experts to
trust the insights generated.

Challenges and

Risks with AI Use

After reading the overview above, any-
one would likely assume that Al may be
a silver bullet to the various challenges
faced by healthcare providers. However,
as with any burgeoning technology,
there are challenges as well as risks with
adoption. For Al technology specifically,
here are some of the major associated
challenges and risks to consider.

Al Use Risks

“Garbage in, garbage out” is a critical
issue in Al technology associated

with the quality of the underlying
training data for model development
and improvement. Readily available,
fit-for-purpose data is still hard to come
by given that many datasets are gener-
ated in siloes and there is still poor
adherence to data standards. Bad data
could influence your Al platform and
provide you with inaccurate insights,
poorly impacting your organization'’s
decision making.

Also, without a diverse and
representative sample in the data used
to develop algorithms irrespective
of Al modality, there is a high risk of
perpetuating bias and inequities that are
already present in the healthcare system
today. This is quite relevant when Al
models are applied to different popula-
tions, they will need to be modified to
better fit the nuances of each respective
patient community.

Al Use Challenges

For more advanced use cases, consider
the need for appropriate computer
processing power (e.g., imaging),
reliable broadband connections (e.g.,
remote patient monitoring), and
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technical literacy and familiarity by
both providers and patients. In some
settings, these resource requirements
will prove to be major access barriers
to Al adoption. Oftentimes, some of the
most challenging patients are least likely
to meet the minimum requirements for
technology adoption. Disparities in data
and technological infrastructure will
reflect unequal access to innovation.
The black box problem is also often
an adoption barrier for even some of the
most well-developed Al tools. If provid-
ers are unable to understand the process
undertaken by an Al tool to generate
insights or if the insights are not trans-
lated appropriately to achieve maximum
interpretability, then the tools will not live
up to their purpose or promise.

The Board's Role

No matter what type of Al is being

considered, what's important is for

hospital boards and executives to
ensure the ultimate goals of efficient,
more cost-effective, patient-centered
care guide decision making. Al in
healthcare is coming no matter what, so
hospital leaders should get ahead of the
curve by preparing for its arrival, if they
have not done so already. A few things
to consider include:

e Forward-thinking patients (especially
those with chronic conditions) now
expect to have access to convenient
Al-assisted virtual care options. Hos-
pitals and health systems that haven't
yet adapted long-term to this shift in
preferences are likely to see major
financial impacts.

e Data security will become increas-
ingly important as siloes are bro-
ken down and data is more freely
exchanged between business units.
Securing the systems from hackers
and malware and making sure that
their self-maintenance functions are
reliable will be critical.

It's also important to note that not

all Al is created the same. Hospital

leaders should have a fundamental

understanding of Al use cases and value
propositions and keep track of maturing
technologies, for example:

e Engage vendors early in the explo-
ration process and ask questions
regarding how they use Al in their
products, what data will need to
be in a ready state for the models

to function properly, what efficien-
cies should be expected as a result of
implementation, and so on.

e Also, consider not just what rules and
logic an offering’s Al is based on but
how service providers improve upon
the logic by incorporating new com-
ponents or rules; avoid signing up for
a black box service.

The board and management need to be
strategic with investments in Al. It can
get expensive fast, so hospital execu-
tives should ensure they can accurately
track and measure the ROl in an Al
product, as with any technology:

e Conduct a top-down assessment of
existing technological capacity and
data needs of the organization before
investing in any one technology.

e Assess resource needs to find and
retain the staff needed to support
these systems, amid a general short-
age of data scientists.

e When engaging with vendors, deter-
mine an opportunity to conduct a
pilot phase to be able to evaluate the
potential impacts to the organization
and its constituents, especially.

Al is certainly a very promising
technology that is purported to

bring much-needed efficiencies and
improvements to the U.S. healthcare
system. However, it is important to
recognize that our understanding of
the short- and long-term impacts of Al
in healthcare are still highly dependent
on how market pressures evolve and
the timeline of maturity for many of
the use cases. For hospital leaders
specifically, now is the time to become
familiar with Al use cases and properly
assess what resources and skills will
be necessary to deploy available
technologies. Ultimately, just like any
major investment, a strategic approach
with a clear assessment of benefits and
risks will increase the value-add of Al
solutions and minimize any potential
negative impacts.
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