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In Brief

The COVID-19 pandemic posed significant challenges in the healthcare world, especially in the care of patients with cancer.
Patients with pre-existing health conditions and those with suppressed immune systems are especially vulnerable to the SARS-
CoV-2 virus and are more likely to develop severe symptoms. One of the many questions under consideration in the oncologic
sphere is how to manage patients who are treated on an outpatient basis and who have been exposed to or are COVID-19-positive

but do not require hospitalization.

In an attempt to mitigate the risks of exposure to COVID-19, our cancer center developed outpatient screening methods and
established a COVID-19 testing clinic to identify patients who may be COVID-19-positive. We also put in place a pilot program
to remotely monitor patients with cancer who were either persons under investigation or COVID-19-positive with mild or no
symptoms. This article describes our experience with this program.

The Inova Health System is based in Northern Virginia and comprises more than 100 outpatient clinics, including 5 acute
care hospitals and 120 physician office locations. Part of this health system is the Inova Schar Cancer Institute that sees over
7,500 new cancer cases annually, with more than 850 patients receiving treatment daily across all sites.

navirus 2 (SARS-CoV-2 virus) and its infectious illness

(COVID-19), has led to an ongoing pandemic that began
in early 2020. At the time of this writing in December 2021, over
274 million people have been diagnosed with COVID-19, causing
more than 5.3 million deaths worldwide." Infection with COVID-
19 can cause a wide range of symptoms, such as fever, cough,
shortness of breath, and loss of smell and taste, with some indi-
viduals being asymptomatic. Severe COVID-19, which is most
often observed in patients with comorbidities or various medical
conditions, may eventually lead to multiple organ dysfunction
and death.

The pandemic has been a major challenge for healthcare
systems around the world. Healthcare providers and other hospital
workers who face daily exposures are at risk of contracting the
virus, which can lead to a shortage of healthy, available workers

T he outbreak of severe acute respiratory syndrome coro-

to care for patients. In addition, the personal protective equipment
required to protect these workers has not always been readily
available, which has further increased their risk of exposure. The
strain placed on the healthcare system to care for patients with
COVID-19 has sometimes delayed the care of patients with other
health conditions due to the risk of exposing them to the virus
in the healthcare setting.

COVID-19 and Cancer Care

The global COVID-19 pandemic profoundly disrupted the diag-
nosis and care of patients with cancer. According to the Centers
for Disease Control and Prevention, patients with cancer are
among those who are at a particularly high risk of experiencing
severe COVID-19 symptoms.? These patients who contract
COVID-19 infection have higher mortality rates, are more likely
to be hospitalized, and are more likely to die as a result of infection
compared to the general population.’
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The reasoning behind a COVID-19 infection disproportionally
affecting individuals with cancer is multi-factorial. In those with
cancer, immune system function can be suppressed due to the
disease itself or the therapies used to treat the disease. Some types
of cancers can inhibit the immune system by suppressing bone
marrow function, reducing the body’s white blood cell count and,
in turn, the ability to fight off infection. Cytotoxic chemotherapy
and other immune-suppressing agents can have a similar effect
and may increase the risk of infection by SARS-CoV-2 in these
individuals. There is also ongoing research into the molecular
pathways shared by oncogenesis and COVID-19 that may provide
further insight into the susceptibility of this patient population.*
For patients with risk factors for severe disease, it is recommended
that they undergo close monitoring for clinical progression with
a low threshold for additional evaluations.’

What Is Remote Patient Monitoring

The Department of Health and Human Services has defined
remote patient monitoring as “the use of connected electronic
tools to record personal health and medical data in one location
for review by a provider in another location, usually at a different
time.”%” The aim of remote patient monitoring is to improve the
care of patients through digitally transmitted health data, which
can be accomplished by early detection of disease symptoms.
Data suggest that remote patient monitoring can maximize patient
care and treatment effectiveness in multiple areas of healthcare
specialties.®’ Recognizing the increased impact and potential for
increased morbidity and mortality posed by the novel SARS-CoV-2
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virus to our oncology patient population, our institution imple-
mented a remote patient monitoring program for patients who
were either persons under investigation or COVID-19-positive
with mild or no symptoms.

Our Remote Patient Monitoring Pilot

During the early stages of the pandemic, questions arose related
to the unique risks that COVID-19 posed to patients with cancer
and the logistics of how to safely continue care for these patients
in the outpatient clinic and infusion settings. In March 2020, our
cancer center’s clinical leadership team developed outpatient
screening methods and established a COVID-19 testing clinic to
identify patients who may be COVID-19-positive and to distin-
guish that from other causes of fever or respiratory symptoms.

Patients who presented to our institution with COVID-19-like
symptoms and who were on active anti-cancer therapy were
escorted to a COVID-19 testing clinic, separated from the rest
of the cancer center and evaluated by a healthcare provider (Table
1, right). Patients were assessed and categorized as having mild
symptoms if they were hemodynamically stable, with an oxygen
saturation of at least 94 percent. Patients with more severe illness
were ushered to the hospital’s emergency department (Figure 1,
right).

Persons under investigation or COVID-19-positive patients
with mild symptoms were asked to take part in the pilot remote
patient monitoring program. These patients continued in outpa-
tient cancer care management in our COVID-19 clinic. This
sequestered management continued until the patient had two



negative COVID-19 tests at least 24 hours apart, at which time
the patient could return to the usual infusion and provider
clinics.

For our pilot program, patients were offered free enrollment.
Each patient was provided an iPad pre-loaded with the remote
patient monitoring software. The iPads were connected to a
broadband cellular network to ensure that patients without Wi-Fi
could participate. Patients also had 24/7 access to the helpdesk.
The entire solution (including clinical dashboards) was provided
by Locus Health. Patients were educated on the program param-
eters and provided with the iPad and monitoring devices (Table
2, below). Patients were instructed to collect and record their
data measurements into the dashboard three times daily. If patients
had worsening symptoms at night, they were instructed to contact

Table 1. COVID-19 Testing Clinic Patient Workup

Blood tests: Complete blood count
Rapid flu swab

SARS-CoV-2 nasopharynx swab for a polymerase chain reaction
test

the on-call provider or come into the emergency department. The
data entered by patients were available to clinicians at the cancer
center and were monitored 12 hours a day, 7 days a week. If an
abnormal value was entered, the patient was prompted to call
their provider’s office. The abnormal value was also automatically
highlighted on the clinical dashboard and an alert was sent to
the advanced practice provider team. The advanced practice
provider and treating physician would make the clinical deter-
mination on the appropriate next step, and this communication
and clinical recommendation was documented in the electronic
health record (EHR). The institutional review board at Inova
Schar approved our protocol to perform this retrospective study
on the patients enrolled in this program.

Preliminary Results

Twenty-nine patients were asked to participate in the remote
patient monitoring pilot program, and a total of 26 (93 percent)
were enrolled between March and June 2020. Reasons for non-
enrollment included the perceived complexity and stress of com-
pleting data collection/entry and the lack of a quality home internet
connection. In the early days of the enrollment period, when
COVID-19 tests could take 7 to 10 days to provide a result,
participants were primarily persons under investigation, whose
results later were negative (N = 11, 42 percent). Eventually, when
test results were able to be obtained within 30 minutes, the patients
who were offered remote patient monitoring were those who had

(Continued on page 24)

Figure 1. Process Workflow for Suspected COVID-19-Positive Patients

Patient escorted to
sequestered COVID-19
testing clinic for
evaluation

Patient on active
therapy presents to
center with COVID-19-
like symptoms

Table 2. Remote Patient Monitoring Program

Severe illness —
Hospital's Emergency
Department

Continued to receive
outpatient care in
COVID-19 clinic until
2 negative COVID-19
tests, >24 hours apart

Person under investigation
or COVID-19+ with mild
symptoms — Offered remote

patient monitoring

Automatic blood pressure cuff | Blood pressure

Oral thermometer Temperature

Pulse

Finger pulse oximeter .
gerp Oxygen saturation

Two symptomatolo estions:
Configured iPad (available in py gy questi

English or Spanish)

1. “Do you feel better, worse, or the same as yesterday?”
2. “Are you experiencing shortness of breath at this time?”

<100/60mm Hg
>100.0°F

>100 bpm
<93%

“Yes” response to the second
question
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(Continued from page 23)

tested positive (N = 12, 46 percent) or who were negative but
where there was a high clinical suspicion given symptoms and
history of close contact with a COVID-19-positive patient (N =
3, 12 percent).

A summary of patient demographics can be found in Table
3, right. The mean age of patients was 57 years old, with a range
from 30 years to 88 years old. The majority were female (54
percent). The most frequent diagnoses were cancers of the gas-
trointestinal tract, breast, and lungs. The majority of patients
were on active anti-cancer treatment (N =22, 85 percent), includ-
ing cytotoxic chemotherapy (N = 16), immunotherapy (N = 2),
and targeted therapies (N = 4). In most cases, anti-cancer treatment
was held until two negative COVID-19 tests were returned (N =
20, 91 percent). Two patients who were persons under investi-
gation remained on systemic targeted therapy while awaiting
their test results.

Patients remained on home monitoring for an average of 15.7
days (range, 2 to 63 days). One patient tested positive by nasal
swab multiple times for more than seven weeks and was on
monitoring for 63 days (or an additional 14 days after her last
COVID-19-positive test). Two patients used the Spanish language
version of the remote patient monitoring program. Figure 2, page
25, shows a representative example of the clinical trending dash-
board of an individual patient that providers monitored centrally
at our cancer center.

Patient engagement, with high compliance rates, was observed
in the remote patient monitoring program. For all patients, the
percentage of days during which at least one set of data was
entered was 97.2 percent (range, 80 percent to 100 percent). For
65.7 percent of the days (range, 0 percent to 100 percent), data
were entered all three times. No association was observed between
the level of engagement and the demographic factors of age,
gender, the reason for monitoring, or days in the program. When
we compared patients who entered data all three times each day
for every day they were in the program (N = 5) with those who
did this for fewer than all of the days enrolled (N = 21), we found
a relationship with age (42.2 days vs. 60.7 years; p = 0.01) and
total days in the program (5.4 days vs. 18.1 days; p = 0.04).

Of the 26 patients enrolled, only 1 patient, who tested negative
for COVID-19 twice, was admitted to the hospital for worsening
symptoms. Two patients were admitted for reasons unrelated to
their COVID-19 symptoms. Five patients reported feeling short
of breath at some point during monitoring, and eight patients
reported feeling worse than the day before. A total of 23 patients
(88 percent) were able to be safely monitored at home and did
not require hospital admission. Five patients developed worsening
respiratory status (defined as 1 oxygen saturation measure below
93 percent) while on home monitoring. These patients remained
hemodynamically stable on evaluation and were not sent to the
emergency room or admitted to the hospital and later made a
complete recovery.

Remote Patient Monitoring Challenges

Our pilot study was not without a set of challenges. Though most
patients were able to easily use the equipment and technology to
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Table 3. Patient Demographics

Characteristic N=26 Percentage
Age (years)

Mean 57 —
Range 30-88 -
Gender

Female 14 54
Male 12 46
Primary cancer

Gastrointestinal 9 35
Breast 6 23
Lung 3 11
Other 8 31
Cancer therapy

Cytotoxic chemotherapy 16 62
Immunotherapy 2 8
Targeted therapy 4 15
No treatment or not applicable | 4 15
COVID-19 status

Positive 12 46
Persons under investigation 11 42
Clinical suspicion 3 12
Days on remote patient monitoring

Mean 15.7 —
Range 2-63 -

remain compliant with entering their data into the dashboard,
there may be selected patients who are not familiar with the
technology and/or cannot operate the equipment on their own.
This may be true particularly for older patients, who may not
have a strong internet connection readily available. (We were
able to address this by equipping the iPads with separate broad-
band cellular connectivity.)

Another challenge is with patients whose primary language
is not English or Spanish. These two languages were available in
the configuration of the iPads for patient use; however, language



Figure 2. Remote Patient Monitoring Dashboard Snapshot
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interpretation was a challenge and may have prohibited the
enrollment of some patients who would have otherwise partici-
pated in the program. Additionally, though levels of patient
engagement generally were high throughout the program, we did
see decreased participation, marked by missed repeat daily data
entry points by those who were under home monitoring for longer
periods of time.

At the beginning of our pilot study in the early stage of the
pandemic, we faced the challenge of quickly integrating patient’s
entered data into the EHR system. At the time, a separate mon-
itoring note was developed for documenting the program’s data

and patient contact into their medical chart to avoid delaying the
release of the program to study participants. An additional obstacle
to consider is that there is a cost associated with initiating and
maintaining a remote patient monitoring program. Our cancer
center was fortunate to have our program funded by a generous
philanthropic donation.

Looking Ahead

Given that the COVID-19 pandemic does not appear to be ending
in the near term, there are opportunities to expand the remote
patient monitoring program and utilize this technology to benefit
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more patients. Since the early days of the pilot program, we have
been able to better integrate the patient data from the dashboard
into the EHR system for improved data tracking and documen-
tation. This documentation is important for optimal patient care,
as well as being able to appropriately bill insurance and receive
reimbursement for these services. Due to the COVID-19 pandemic,
the Centers for Medicare & Medicaid Services fast-tracked the
approval of reimbursement for remote patient monitoring and
remote patient monitoring-enabled services.!’

There are additional potential uses for remote patient moni-
toringto be explored outside the sphere of a pandemic, including
managing outpatients with low-risk febrile neutropenia and
monitoring individuals with leukemia during their consolidation
treatments. Patients who are receiving intense chemoradiation
therapy may also benefit from frequent tracking of their vital
signs, weight, and calorie counts. Current existing technology,
such as wearable fitness devices, which some patients may already
possess, could be considered for use in the future, with built-in
reminders for patients to collect and record their health data. We
also plan to leverage the patient education and communication
(text, video) capabilities of the platform. [@]
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