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Remote patient monitoring (RPM) is increasingly more accessible and accurate. The optimal utilization of RPM

COPD requires medical conditions which have predictive physiologic changes and effective outpatient therapies.
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Respiratory rate elevation has been shown to be predictive of impending chronic obstructive pulmonary disease
(COPD) exacerbation and treatment often focuses on home-based medical therapies. In this case, we report the
successful treatment of a patient with an exacerbation of COPD based on pre-identification via respiratory RPM.

1. Introduction

Remote patient monitoring (RPM) is seeing an expanded role as a
result of the improvements in technology and changes in care delivery
due to the COVID-19 pandemic [1,2]. RPM entails electronically
captured patient physiologic data that is automatically transmitted to
clinical care team. The goal of RPM is to improve patient engagement as
well as identify physiologic changes earlier than otherwise feasible, in
order to allow for proactive interventions resulting in improved patient
outcomes. The success of RPM in achieving these goals is dependent on
the existence of effective and accessible medical interventions.

Chronic obstructive pulmonary disease (COPD) has an estimated
global prevalence of 11.7 % resulting in significant worldwide morbidity
[3]. Exacerbations, COPD’s most significant burden to patients and
healthcare systems, are an acute worsening in a patient’s respiratory
symptoms requiring a change in medical therapy [3]. Exacerbations are
associated with significant rates of hospitalization and an acceleration of
disease progression [3]. The majority of COPD exacerbations can be
managed on an outpatient basis with the use of bronchodilators, anti-
biotics and oral steroids, making it a promising candidate for early
intervention using RPM technology.

Unfortunately, COPD exacerbations are underreported by patients
which leads to worse outcomes [4]. Conversely, when early therapies for
exacerbations are instituted, patients have shorter symptom duration,
improved quality of life as well as decreased hospitalizations [5]. The
reasons for patient delays in care for exacerbations is multifactorial and

* Corresponding author.

a patient’s inability to recognize symptoms as significant is likely a
major factor [4].

Seemungal et al. reported a 7-day prodrome prior to diagnosis of
exacerbation [6]. With this in mind, the use of respiratory RPM has the
potential to reduce COPD treatment delays leading to improved care.
Increased respiratory rate has demonstrated predictive ability for ex-
acerbations of COPD [7,8]. Shah et al. observed an increased respiratory
rate in the 5 days preceding hospitalization for COPD exacerbations,
highlighting the window of opportunity for intervention [7].

Here, we present a case of COPD exacerbation detected using RPM in
a clinical setting. The RPM system (Spire Health, 2021) has been vali-
dated for use with chronic respiratory disease patients [9,10] and is
comprised of: (1) Health Tags, undergarment waistband-adhered phys-
iologic monitors which include photoplethysmography, activity, and
respiratory force sensors, (2) an in-home stationary device to collect and
upload sensor data, and (3) a web dashboard to display patient data and
notifications to clinicians. Changes in physiologic parameters were
monitored by respiratory therapists 7-days per week and patients were
contacted by phone in the event of significant deviations from the pa-
tient’s baseline in device adherence, respiratory rate (RR), pulse rate
(PR), or activity level. In these cases, a standardized, telefonic risk
assessment was performed and, if confirmative, the patient was esca-
lated to their pulmonologist. Subsequent clinical visits were done
in-person or via telehealth.
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Fig. 1. Patient with mild COPD exhibiting significant deviation in respiratory and pulse rates during a 30-day period, collected by RPM. PR=Pulse Rate. RR =

Respiratory Rate.
2. Case

The patient is an 84-year-old male with mild COPD and cardiomy-
opathy. The initial physiologic notification was a daily RR of >10 %
above the patient’s daily RR baseline (see Fig. 1). The patient was
contacted by the clinical team regarding these changes and he reported
intermittently increased dyspnea and a change in sputum color. He
attributed some of his symptoms to increased physical work at his home.
The patient opted against seeing the physician and his RR transiently
improved. Five days later, the patient was recontacted due to recurrent
elevation in daily RR and PR. The patient then reported increased cough,
sputum with persistent color change, and shortness of breath. The pa-
tient agreed to a telemedicine visit with his pulmonologist. He was
diagnosed with, and treated for, a COPD exacerbation with doxycycline
and a prednisone taper. Shortly after the initiation of therapy, the pa-
tient’s physiologic parameters returned to normal. At follow-up a week
later, the patient reported resolution of his acute symptoms.

3. Discussion

This case demonstrates the successful utilization of RPM for COPD.
Physiologic changes were flagged to the clinical care team. The patient
was proactively engaged and clinically assessed. While the patient
initially declined a physician visit, the recurrent respiratory rate eleva-
tion prompted reengagement with the patient, eventually leading to
successful pharmacologic therapy for a COPD exacerbation.

COPD represents a promising disease for the employment of RPM
[11]. Until recently, home monitoring of cardiorespiratory parameters
was limited due to technical limitations, patient burden, and cost. For
RPM utilization to be successful, monitored physiologic variables need
to be predictive of future clinical deterioration and rapid home-based
therapies must exist. COPD exacerbations have a known prodrome
which provides a window of time to provide medical management and
improve outcome®’-8, Additionally, standard treatment for COPD ex-
acerbations typically includes oral and inhaled medications making it
ideal for early, outpatient management [3].

Opportunity exists for RPM to improve care in ambulatory COPD

patients. Delay in medical therapy for exacerbations has significant
consequences including hospitalization risk and enhancing disease
progression [3]. Early identification of exacerbation using RPM is
possible and now accessible to physicians and patients.
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