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Telemedicine in the Cardiovascular World: Ready for the Future?
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ABSTRACT: One of the major concerns in the US healthcare system revolves around access to care, including specialty care. While many

factors contribute to lack of access, the most common one is time (both for practices and patients). From a practice perspective, the inability to

access a cardiologist for weeks if not months is usually due to an often overwhelmed clinic schedule. Leaving work, caring for a family member,

transportation, parking, and other expenses are clear factors from the patient's perspective.

Now, the COVID-19 crisis has brought telemedicine to the forefront of care delivery, giving patients and physicians first-hand exposure to the

technology. The broader access and simplification of technology interface has provided a nontraditional mode to care delivery in which online,

“face-to-face”video, phone visits, or even two-way text communication is easily applied. Furthermore, simple everyday technology tools can

provide easy and fast access to curbside consultations, quick urgent-care questions and management, up-titrating medications, and the more

important but often under-delivered continuous counseling for preventive medicine. In this review, we provide an overview of telemedicine

development and explain how telemedicine is the perfect vehicle to deliver many aspects of cardiovascular patient care.

INTRODUCTION

The recent and ongoing COVID-19 pandemic has brought
telemedicine to the front and center of medical care delivery,
a development many advocates of telemedicine believe is
long overdue. The urgent need to provide remote patient care
precipitated a rapid introduction to telemedicine for clinicians
around the world. This review provides a broad perspective of
how cardiovascular care is primed for the implementation of
telemedicine.

THE EVOLUTION OF TELEMEDICINE

Telemedicine is not a new concept: The vision of remote
medical communication was conceptualized as early as the
1920s with the “radio doctor” via experimental television
transmission.! Since telemedicine mostly revolves around the
transmission of images, it is unsurprising that teleradiology
would pioneer this platform. As early as the late 1940s, there
were successful attempts at transmitting radiographic images,
albeit a mere 24 miles, and this spurred the development of
teleradiology systems.?

In the early 1960s, anesthesiologists started working on remote
patient monitoring®: a patient was described as a “radio,” and
each monitoring point of data was a different radio “station”
conveying different physiological information. Foreshadowing
today’s routine practice for communicating with emergency
services, the University of Miami and the Miami Fire Department
first reported the transmission of an electrocardiogram
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(EKG) from the field as early as 1966.* The first transoceanic
transmission of an EKG was a 1967 communication from
Guinea to Miami.®

Over time, it became obvious that this platform would be

useful in situations in which proper access, time and cost
savings, and timely management are of high importance. For
instance, prisons house a concentrated population of potential
patients with chronic and acute disease processes in one large
facility—a setting that could benefit from efficient telemedicine
systems. Indeed, data from the University of Texas Medical
Branch as early as 1995 demonstrated the potential impact

of telemedicine on saving resources in prisons.® Telemedicine
offers remote physiological data review and decreases the need
for referrals, thus reducing resource burdens in transportation,
security personnel, and specific accommodations in different
facilities where patients would otherwise seek care.

Over the years, the federal government noted the advantages
in efficiency offered by this mode of medical communication
and management. For example, the US Department of
Veterans Affairs (VA), despite its size and widespread
locations, identified that a significant percentage of patients
had difficulty accessing the system due to factors such as
distance, socioeconomic, and wait times. In 2003, it became
one of the early adopters of telehealth. An evaluation of 5,698
telemedicine visits occurring from its inception through 2015
found that telemedicine resulted in significant travel and time
savings while also saving the government thousands of dollars
in travel reimbursement.”
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Clearly, advances in both broadband
and smartphone/tablet capabilities over
the past decade have make widespread
telehealth even more feasible.® With the
onset of COVID-19, the partially opened
door for telemedicine has been kicked
wide open.

NEW OPPORTUNITIES WITH TELEMEDICINE

Historically, the physician—patient

visit has revolved around face-to-face
interaction: the welcoming handshake,
listening to a patient’'s complaints (and
stories), the examination of a patient's
heart and lungs, visualizing lower
extremity edema or discoloration, one-on-
one discussion, and so on. Medicine isn’t
the only industry undergoing a shift to
remote customer interactions. Banking,
for example, has always relied heavily

on face-to-face interaction. However,
interpersonal financial transactions

are now increasingly digital, almost
eliminating the need to meet with a
banker, write checks, and physically
deposit money. The COVID-19 pandemic
accelerated this change, decreasing
coins in circulation and leading even
more people to rely on digital processes
for financial interactions.

Thus, changes in the banking industry
parallel changes in telemedicine as more
and more people adopted a new banking
“norm” before and during the pandemic.
Although managing one's health is
different from banking, the concept is
not. Fast, efficient, and personalized
management of patients with chronic
disease does not necessarily require
them to leave work, deal with traffic, or sit
in a waiting room during specific hours
on any given weekday.

In a world where many industries are
dramatically changing their delivery
services, the medical community has not
significantly changed its practices. Major
technology companies have taken notice

of this opportunity and have geared up

to provide digital and remote services
through new and established technology
platforms. The top ten tech companies
spent more than $4.7 billion on
healthcare-related acquisitions from 2012
to 2018.° Telemedicine is at the heart of
many of these advances, with goals of
obtaining data and communicating with
patients via text, phone, or video.

Although many people think of
telemedicine in terms of live, office-visit-
type communication between patient and
clinician, other aspects of telemedicine
may prove to be of even more significant
value in the future of health care. Remote
monitoring is on the top of that list.
Remote monitoring is readily available,
reasonably simple, and relatively
inexpensive, and when used with the best
practices, it can be a valuable tool to help
manage risk factors for cardiovascular
diseases (Figure 1). More importantly,

it has the potential to improve patient
engagement. When patients are engaged
in the biweekly or monthly report of their
blood pressure monitoring, heart failure
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data, exercise or activity progress, or

any other of the many reporting options,
engagement tends to improve. Patient
engagement can be a significant factor in
both outcomes and healthcare costs.'°

There are many examples of the potential
of remote monitoring with telemedicine
for primary and secondary prevention,'
including cardiac rehabilitation,'>'®
obesity,'* hypertension,'®'® and almost
any major cardiovascular risk factor in
need of modification.

It is no secret that the US healthcare
system is riddled with inefficiencies,
frustration among all parties, and
excessive costs. There is a concern

not just about access to care but also
access to quality care. This is even more
true for at-risk demographic groups that
are most vulnerable to CVD and health
problems overall due to a multitude of
systemic inequalities.'”'® More recently,
the COVID-19 pandemic and subsequent
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Figure 1.

Clinical scenarios for telemedicine and remote monitoring.
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interruptions to non-COVID-related care
has shone a brighter light on the need to
find new ways to expand access.

In our present in-person clinical paradigm,
time is a common barrier to healthcare
access'®; this applies to both practices
and patients. Imagine how many times a
patient has had to wait weeks or months
to get an appointment wedged into an
overwhelmed clinic schedule, or how
many have delayed seeing a cardiologist
because of the time and effort involved.
For many patients, the financial?® and time
costs of work, caring for a family member,
transportation,?' and other expenses are
significant barriers to seeking care.??

The COVID-19 pandemic has added

a new obstacle as patients have
delayed—or been delayed from—obtaining
medical care for chronic illnesses or
new subacute problems. A study by

the Centers for Disease Control and
Prevention found that 41% of US adults
delayed or avoided medical care during
the first 4 months of the pandemic.?® The
longer the wait, the more fragmented
patient management becomes. Patients
who waited longer for their specialty
appointment had a higher emergency
department (ED) utilization rate during
the 30-day period once referred to

that specialty care.?* When patients

go to urgent care or the ED rather than
outpatient follow-up and referrals, they
tend to have lower rates of follow-up and
more no-shows. Having patients seen
regularly, conveniently, and expeditiously
helps address care gaps and manage
conditions much more effectively.
Telemedicine offers this for many patients
by making the process of access more
feasible, quick,? and with good data for
their clinical management.

There is concern that providing remote
health care could sacrifice accuracy in
diagnosis or confidence in management
for the sake of convenience. However,
technological leaps have provided us
with much better tools to work with,
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including Bluetooth physiological
monitoring devices that can provide
abundant data that, if presented in an
organized and concise way, would take
mere minutes to manage (Figure 2).

On the clinician side, telemedicine could
help alleviate burnout, a problem that
is all too common among physicians. A

REVIEW

simple example is blood pressure (BP)
monitoring. Many of my own patients
provide their BP logs in the form of
application reports, excel sheet logs,
handwritten on paper with comments,
and typed as a message in our electronic
health record system. All of these
different mechanisms make it difficult

to manage in an efficient manner. My

Patient: Jon Doe = DOB: 3/10/1960

Blood Pressure and Heart Rate

Remote Monitoring Report: Nov. 1-17, 2020

(diaion | Dose |

—Systolic ——Diastolic ~——Heart rate

Steps: 1 22%
Weight change: (-) 7 lbs
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Abitus Hyperlipidemia
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In comparison to the previous report: 10/14-10/31
Min/Mile: 1 6%
Overall sleep hours average (-) 18 min

Standard Deviation -—-— (%) time in range.

To Jon Doe

Subject

Remote Monitoring Report: November 1-17

Dear Mr. Doe,

| have attached the report for the first two weeks of November. It looks like there is a gradual improvement in your activity levels,

distance and even speed. That is a great effort!

Your glucose has been more stable than it was in October, | hope the low carbohydrate regimen we discussed is working out well
for you. That being said, we still have room to optimize your blood pressure. As we previously discussed, it is very important for
heart failure management. Therefore, | would like to ask you to take Entresto 49/51 mg twice daily, and | will send you a new

prescription accordingly.

Overall, there is a gradual improvement and | expect this to improve further as we keep working together. Keep up the good work!
Happy Thanksgiving and please remember what we discussed regarding your choices on the Thanksgiving table.

Dr. Heart

Next scheduled virtual visit: Dec. 15, 2020. 2 pm

Please make sure to fill the pre-visit questionnaire before the next visit and sign in 15-20 min before the visit.

If you have any technical difficulties, please call: 713-000-0000.

u
«

Figure 2.

Sample remote monitoring report for a cardiovascular patient.
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practice reviews an average of 15 BP
logs a day. The time it takes to review
each log, enter into the patient’s chart,
review meds, make chart notes, and
quickly check labs to verify safety

(eg, a patient on chlorthalidone or

an angiotensin receptor blocker) is

a process that takes many extra and
unnecessary minutes per patient. A
simplified workflow in which all data

is simply uploaded in one report that

a clinician can review, act upon, and
use to communicate with patients
would result in significant time and cost
savings. In addition, the inefficiencies
that clinicians deal with on a daily basis
have a significant impact on their job
satisfaction. For most specialties, some
of the extra time spent on many of these
inefficiencies can be managed via
telemedicine and the associated tools for
remote monitoring.

OPTIMIZING A TELEMEDICINE VISIT

One of the most important factors to
ensure a successful telemedicine visit is
preparation, the key to which is proper
data collection. If the clinician has already
been able to efficiently review all the
relevant patient data at the time of the
visit, the personal interaction with the
patient could be optimized, giving the
clinician and patient time to review the
relevant data and care plan in detail. This
streamlined data collection and review
process would preserve time for actual
clinical care and interaction and provide
objective and accurate data to inform the
clinical management. Figure 3 illustrates
an efficient telehealth preparation plan.
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TELEMEDICINE AND RESEARCH
OPPORTUNITIES

The value of telemedicine in research
can have a significant impact on data
collection, even to the point where the
“lost to follow-up” column in medical
charts may become unnecessary. Many
potential patients may consider enrolling
(and continuing with follow-up) if the
time commitment for follow-ups are not
strenuous. Telemedicine and remote
monitoring may offer a good solution for
this, especially given that data collection
is the most precious aspect of research
studies.?®?”

IMPACT ON CARDIOVASCULAR RISK
FACTORS

A multitude of cardiovascular risk factors
can be managed through telemedicine
and digital health, both for primary
prevention and for chronic established
cardiovascular diseases. Of all the
possible CV risk factors, hypertension
and diabetes are among those with the
largest potential impact'®?8; hypertension
alone is a clear risk factor for heart
failure, coronary artery disease, stroke,

and chronic renal disease, to name a few.

The United States has yet to reach

a reasonable level of blood pressure
control in the general population. In fact,
recent data show that the numbers of
uncontrolled hypertensive patients have
been increasing over the last few years,?
and some evidence shows that more
visits and interaction with clinicians is
associated with better BP control.?° This

Physiological
daé (ego.gBP.
HR, glucose,
activity)

autommally
uploaded
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highlights the need to communicate with
patients more often, provide a platform
for those who are not physically able to
visit with their clinicians, and provide
optimal data for better BP control.

Diabetes, another significant risk factor
for cardiovascular disease, is also

primed to be managed via telemedicine
and remote monitoring.®®®' The general
population is not only eagerly awaiting
technological advances for better control
but also bypassing the healthcare system
altogether and forming its own coding
systems for better glycemic control.®?
The #WeAreNotWaiting movement has
open-source looping systems to connect
insulin pumps to continuous glucose
monitoring devices in what is praised to
be an artificial pancreas. They are even
doing their own open-sourced research
with surveys and data collection while the
regulations are slow to catch up.3®%4 The
ability to provide better telemedicine tools
for clinicians to interact with patients can
result in a better outcome, again without
the need for time-consuming in-person
clinic visits.

CHALLENGES FACING TELEMEDICINE

Even with technological advances,
patients and clinicians face multiple
barriers to widespread implementation of
telemedicine.

Patient Factors

Internet access. As telemedicine
programs become more widely available,
they are likely to unmask a significant

Figure 3.

It's all in the prep: Best practices for preparing for a telemedicine visit. BP: blood pressure; HR: heart rate
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socioeconomic obstacle: “fair” internet access. According to
Pew Research, in 2018 there were clear disparities in home
broadband access based on race (61% of Hispanic adults,
669% of black adults, 80% of white adults had broadband
access) and income (56% of adults making < $30,0000/yr
had broadband access; 72% making $30,000-50,000; 87%
making $50,000-75,000; 92% making > $75,000). Community
also plays a difference: 63% of adults in rural areas report
using home broadband compared with 79% in suburban areas
(one wonders if this speaks to the variation in broadband
bandwidth quality). Pew estimated that about 17% of US adults
are “smartphone dependent” in that they do not have home
broadband and are completely dependent on their smartphones
for internet access).?® The monopoly of neighborhood internet
service providers is also a significant factor to access. These
statistics are indicative of significant racial and socioeconomic
disparities that must be addressed for the successful
implementation of telemedicine and associated digital health
tools. Improving access requires a combination of federal- and
state-level legislation.

Culture change. As with some physicians, many patients
cannot envision a relationship via live video and e-mail
communication. Medicine has always been about building
relationships with patients, so the adoption of telemedicine,

like many other aspects of evolving care practices, requires
patient education and discussion to manage expectations. For
instance, clinics could create a video explaining the process of
telemedicine and what a clinician can (and cannot) manage via
remote data collection and video visits. The clinical team should
also have a role in clearly explaining this to patients.

Patient awareness. Building on the above point of culture
change, awareness of the patient-clinician relationship

is a significant factor. Part of that culture shift is building
awareness that telemedicine is an accessible and affordable
option. If patients are unaware that telemedicine is offered,
many might not think to ask. It is important to clearly explain
to patients how this service can and cannot provide the care
they need.

Payment. Subsidies to help patients with telemedicine
copays could help encourage virtual follow-up visits. There are
transportation subsidies for some patients to attend their in-
person appointments, and these may be available to subsidize
copayments for virtual follow-up visits.

Privacy. This is a significant concern for both patients and
clinicians. Legislative guidelines should establish minimum
security requirements for platforms to be licensed to offer
telemedicine and remote monitoring services and for this to be
tied to reimbursements. During the COVID-19 crisis, regulations
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were loosened for these visits. However, as new regulations and
codes are implemented in the near future, privacy and security
requirements should be included, with the flexibility to change
as the technology changes.

Language. Language barriers are often a barrier to care,
whether in person or via telemedicine. Live video platforms
offering three- and four-way services could help address

this issue to offer translation services during video visits.
Furthermore, on-demand translation services should be a part of
reimbursement.

Technical skills. Simplification of platforms is already
underway. Much like smartphones have become ubiquitous
and easy-to-use technology for the general public, telemedicine
platforms must become simple and intuitive to encourage
patients to take full advantage of telehealth opportunities.

The Centers for Medicare & Medicaid Services (CMS) has
acknowledged this and provided reimbursement codes to

set up devices for proper patient follow-up. This, in turn,
encourages clinicians and their office staff to make sure the
process is simple and easy.®®

Reimbursement. At the time of this writing, reimbursement for
telehealth visits during the COVID-19 crisis nearly mirrors that of
an in-office visit.®”*® However, this is not expected to continue. It
is expected that new regulations and codes, primarily from CMS
and subsequently other health insurers, would be offered for
telemedicine visits. Before COVID-19 upended the healthcare
business, there was already a CMS directive moving toward
expanding telemedicine services, albeit at a much slower pace.
Remote monitoring codes established before the pandemic
could be used for telemedicine.

Technical skills. Patients may require minor assistance with
occasional technical glitches. Although clinicians should not
be trained in full technical support, they should be able to
address simple mishaps to ensure smooth patient experiences.
Supporting office staff should also be aware of the basic
mishaps that may require an intervention and how to assist
telehealth users.

Culture change. Many well-established physicians and
practices may find it difficult to envision this change in
healthcare delivery. However, as with many changes in practice
norms—such as the adoption of radial access techniques—
adaptation is feasible when the end result is better patient

care. This might take time for some clinicians to adopt, but the
technological move has been and will continue to be fast, so we
need to understand and welcome these changes.
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Expenses and finances. Initial expenses are required to

set up virtual platforms, acquire resources, and hire and train
personnel. Currently, there are many platforms and companies
offering these services, and prices overall are relatively
reasonable, especially with the current reimbursement rates.
Many electronic health record systems have built-in telemedicine
systems, but even for smaller institutions and practices,
platforms such as Doximity have offered 2- and 3-way secured
video conferencing for virtual care at reasonable prices.
However, if reimbursement rates drop as expected, it may affect
budgets for these services. Notably, since a significant portion
of telemedicine visits are for established patients, this could
create room in the clinic schedule for revenue-generating new
patient referrals, potentially offsetting any losses from telehealth
visits.

Regulations. Although regulations are more of a healthcare
system factor than a clinician factor, clinicians can and should
play a role in shaping more favorable regulations for patients and
providers alike. For instance, implementing federal regulations to
allow telemedicine and remote monitoring services across state
lines will offer not just access to healthcare for patients who

are in need but would also offer a broader choice for healthcare
services.

CONCLUSION

Rapid advances in digital technology coupled with the sudden
need for remote healthcare solutions during the COVID-19
pandemic have thrust telemedicine into the forefront of remote
healthcare delivery. Although replacing in-person visits with
telemedicine or remote monitoring is clearly not appropriate
for all patients, it can be implemented in much of our patient
population for primary and secondary cardiovascular disease
management and, in some instances, for triaging acute
cardiovascular disease processes.

Many major tech companies are betting on the digital medical
future, and so should we. With the right tools, and taking the
time and steps to optimize the process, telemedicine could
become a powerful equalizer for patient care. Pandora's box has
been opened, and we, as clinicians, should be prepared and
play active roles in ensuring that telemedicine implementation
and regulation are optimized to serve our patients and our
professional community.
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KEY POINTS

* The need for remote care options during the COVID-19
pandemic has accelerated adoption of telemedicine.

* Telemedicine offers opportunities to better integrate
remote monitoring into clinical care, improve patient
engagement, save time and money for patients and
healthcare providers, and alleviate physician burnout.

 Cardiovascular risk factors, particularly hypertension and
diabetes, can be managed through telemedicine.

* There are still significant barriers to widespread
implementation, including inequities in internet access,
patient awareness, privacy and reimbursement
regulations, and cultural change away from reliance on
in-person visits.
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