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Case report 

Post-acute care management of a patient with COVID-19 using remote 
cardiorespiratory monitoring 
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A B S T R A C T   

Hospital discharge planning can be complex and hospital space is often limited. Patients, including those with 
COVID-19, can have prolonged symptoms after discharge and often require ongoing monitoring. Furthermore, 
prolonging hospital stays primarily for monitoring can expose patients to iatrogenic and infectious risks. The 
patient’s overall condition and their home support system factor into the decisions of when and where to 
discharge patients. Innovations in remote patient monitoring (RPM) now allow for more options in the discharge 
process. This case report presents a patient with severe COVID-19 pneumonia where RPM was used at discharge 
to improve home monitoring and clinical follow-up. Additional experience with RPM is necessary to refine its 
role in post-acute care monitoring.   

1. Introduction 

The recovery time from COVID-19 can be prolonged with most post- 
hospitalized patients reporting persistent symptoms at 2 months [1]. 
The risk of readmission after COVID-19 hospitalization is substantial 
with studies showing rates of 60-day readmission as high as 20% [2]. 
Prolonging hospitalization increases iatrogenic and infectious risks to 
the patient as well as increases financial costs to the healthcare system 
[3,4]. For these reasons as well as the limitations of hospital capacity, 
optimizing hospital discharge plans and follow-up is imperative. 

When patients reach a level of stability in the hospital, medical teams 
must decide when it is appropriate to discharge a patient home. This can 
be challenging when patients have not returned to their baseline and 
when it is uncertain if the home support system can monitor the patient 
appropriately. Here we present a case of post-acute care monitoring 
using digital, non-invasive RPM at home in a patient following admis
sion for respiratory failure as a result of severe COVID-19 pneumonia. By 
using a respiration-focused RPM in conjunction with a proactive pro
gram which responds to physiologic alerts, we hope to improve patient 
and physician comfort at the time of discharge while providing optimal 
follow-up care. 

2. Case 

The patient is a 75-year-old male whose only prior significant 

medical history included hyperlipidemia. He was diagnosed with 
COVID-19 in the setting of fatigue, fever and dry cough. Over the next 3 
weeks, his symptoms seemed to initially improve slightly but he then 
developed worsening shortness of breath, cough, and recurrent fever. 
On presentation to the emergency room he was hypoxic to levels as low 
as 83% with ambulation while on room air. He had significant rales on 
exam with a CT scan demonstrating patchy bilateral ground glass 
opacities consistent with viral pneumonia (Fig. 1, left panel). The patient 
was subsequently admitted to the hospital and started on systemic ste
roids with dexamethasone. After five days on therapy, his ambulatory 
oxygen saturations improved to 93% while on room air, though rales 
persisted on exam. The Pulmonary team felt he was stable for discharge 
but wanted to ensure optimal home monitoring given his persistent 
symptoms and risk for decompensation based on his age. He was dis
charged with a 48-h telemedicine follow up visit and a plan to initiate a 
remote cardiorespiratory monitoring program. The program included a 
garment-adhered wearable sensor that includes photoplethysmography, 
tri-axis accelerometers, and a dedicate sensor of respiratory effort. The 
resulting metrics used were respiratory rate, pulse rate, and steps [5]. 
The program included a 7-day-per-week clinical monitoring service in 
which respiratory therapists proactively engage the patient by telephone 
in the event of significant changes in physiologic variables or device 
adherence. 

After discharge, the patient reported slow but continued improve
ment in his shortness of breath with increasing exercise capacity. 
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However, the patient did report feeling tachycardic at times. At tele
medicine and in-person clinic visits, the patient’s progress was discussed 
and visualized using the patient’s RPM. The patient was reassured that 
his cardiac and respiratory parameters remained stable. In fact, steady 
declines in his respiratory rate and pulse rate deviations were noted 
post-discharge (Fig. 2). Three weeks after discharge, his ambulatory 
oxygenation improved to 94% or higher while on room air. Follow-up 
imaging 6 weeks after the initial diagnosis showed significant 
improvement but not complete resolution of the parenchymal changes 
(Fig. 1, right). Except for a notable 2-day increase in respiratory rate 
corresponding to symptoms after COVID vaccination, the patient 
showed continued stability in respiratory rate and heart rate two months 
after hospital discharge (Fig. 2). 

3. Discussion 

The current U.S. model for hospital discharge generally includes 
scheduled healthcare provider appointments and the encouragement of 
patients to reach out to their provider when they have new or worsening 
symptoms. When feasible and appropriate, home health services may 
also be ordered. The existing approach suffers from several limitations. 
Patients may become ill before their scheduled appointment. They may 
not recognize their symptoms as significant enough to warrant reaching 
out to their doctor sooner [6]. Additionally, patients may avoid seeking 
care for subjective or logistical reasons such as not wanting to burden 
themselves or the practice [6]. Concerns of increasing exposure to 
COVID-19 have also been shown to delay care, including for emergent 
medical issues [7]. Consequently, healthcare providers may be resistant 
to discharge patients due to concerns about inadequate follow-up and 

Fig. 1. Axial CT image 3 (left) and 6 (right) weeks after initial COVID-19 diagnosis.  

Fig. 2. COVID-19 pneumonia post-discharge physiological data as measured by the RPM device. Decreasing respiratory and pulse rates are shown in the days 
immediately after device setup. Each data point on the respiratory and pulse rate deviation rows refers to the deviation of that day’s median rate with the patient’s 
all-time median baseline value. RPM setup is followed by a period of physiological stability then and a 2-day temporary increase in respiratory rate alone following 
COVID-19 vaccination. 
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monitoring. 
The concept of virtual wards has been promoted recently to maintain 

the quality of medical care while increasing hospital capacity [8]. This 
solution typically involves self-monitoring at home, supplemented by 
frequent telephone contact. The incorporation of remote monitoring 
technology has been suggested as a way to further improve quality and 
lessen resource utilization [9]. Current technology now allows for 
enhanced monitoring and a more targeted approach to post-hospital 
care. Some medical-grade RPM devices allow for 24-h surveillance of 
a patient’s respiratory rate, heart rate and activity level similar to, and in 
some cases more than, what they receive in the hospital setting [5]. 
While RPM has often been focused on behavioral interventions and the 
management of chronic disease [10], opportunities for its application 
exist in post-acute respiratory monitoring. 

This case demonstrates a promising use for RPM in a patient recov
ering from COVID-19. The increased surveillance provided by RPM gave 
the clinician additional confidence that upon discharge the patient 
would be monitored and in the event of significant physiologic changes, 
the patient would be proactively engaged. Respiratory rate elevation 
alone has been suggested as an important triage tool for COVID-19 and 
the remote monitor used removes the problems of manually counted 
rates [11]. The respiratory rate increase noted after COVID-19 vaccine 
points to the sensitivity of RPM to identify physiologic stressors but also 
highlights the need for a subsequent clinical assessment to determine 
significance and to limit false positives. Additionally, the RPM data 
confirmed the patient-reported improvements were consistent with 
objective data. Given the increasingly recognized long-term sequelae of 
COVID-19 [12], RPM also provides opportunity for longitudinal 
assessment of patient progress and functional status through the 
reporting of daily step counts and physiologic changes. 

4. Conclusion 

The potential for RPM to allow patients to be discharged sooner and 
for healthcare services to be concentrated on those with the most need is 
significant and not isolated to cases of COVID-19. Hospital bed shortages 
have been almost universally reported around the world as a result of the 
COVID-19 pandemic [13–15]. Virtual wards have been promoted in the 
United Kingdom and has shown significant cost savings [16]. Earlier 
discharge has the potential to reduce iatrogenic complications such as 
hospital acquired infections and deep vein thrombosis [3,4]. The use of 
RPM technology has the ability to improve the capacity, efficiency, and 
quality of complex home-based care. This case demonstrates the utility 
of RPM in enhancing clinician confidence in the discharge plan for a 
patient with COVID-19 as well as in aiding the communication of patient 
progress. Research focusing on the optimal utilization and protocols for 
RPM use in post-acute care for COVID-19 and other disease states is 
necessary. 
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