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ABSTRACT:

Objective. The purpose of this case report is to present the clinical presentation and physical
therapist management for a patient with post-COVID syndrome. Secondarily, the report highlights the
importance of assessing cognitive and emotional health in patients with post—CQVID syndrome.
Methods (Case Description). A 37-year-old woman tested positive for SARS-CoV-2 and developed
mild COVID-19 disease but did not require supplemental oxygen or hospitalization. The patient
experienced persistent symptoms including dyspnea, headaches, and cognitive fog. On day 62, she
participated in an outpatient physical therapist evaluation thatrevealed deficits in exercise capacity,
obtaining 50% of her age-predicted 6-minute walk distance (6MWD). She had minor reductions in
muscle strength and cognitive function. Self-reported quality of life (QoL) was 50, and she scored
above established cut-off scores for provisional‘diagnosis of posttraumatic stress disorder (PTSD).
Results. The patient participated in biweekly physical therapist sessions for 8 weeks, which included
aerobic training, strengthening exercises, diaphragmatic breathing techniques, and mindfulness
training. Metabolic equivalentfortask (METS) levels increased with variability over the course of the
program. The patient’s.muscle strength, physical function, and exercise capacity improved. 6MWD
increased by 199-m .equating to 80% of her age-predicted distance. QoL and PTSD scores did not
improve. At evaluation after physical therapy, the patient was still experiencing migraines, dyspnea,
fatigue, and cognitive dysfunction.

Concluston. This case report described the clinical presentation and physical therapist management
of a person with post-COVID syndrome, a novel health condition for which little evidence exists to
guide rehabilitation examination and interventions. Physical therapists should consider cognitive

function and emotional health in their plan of care for patients with post—COVID syndromes.
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Impact. This case alerts physical therapists to post—COVID syndrome—which can include debilitating
symptoms of decreased aerobic tolerance, anxiety, PTSD, and cognitive dysfunction—and to the role

that therapists can play in assessing these symptoms and managing these patients.

[H1] BACKGROUND AND PURPOSE

Individuals testing positive for SARS-COV-2 may have asymptomatic presentations or develop COVID-19
disease ranging from mild to severe presentations. Significant research and media attention have.been given
to patients that develop critical illness due to severe COVID-19 and require an intensive care unit (ICU)
admission.* More recently there have been numerous reports of non-critically-ill presentations of COVID-19
developing persistent and debilitating symptoms.?* Clinicians and researchérs are.actively studying disease
trajectories and recognize an immediate need for “more sophisticated categorization of post-COVID-19
symptoms, including by precise etiology, as this will impact on treatment and rehabilitation decisions.” Recent
guidelines recognize “two definitions of post-acute COVID-19 are given: (1) ongoing symptomatic COVID-19
for people who still have symptoms between 4 and 124veeks after the start of acute symptoms; and (2) post-
COVID-19 syndrome for people who still have symptoms for more than 12 weeks after the start of acute

»n5

symptoms.”™ A few terms have been introduced'to describe persistent symptoms following COVID-19 disease

»3

including “post-COVID syndromes” and “bong/COVID.” The purpose of this case report is to present a patient
with COVID-19 disease who never required hospitalization that developed persistent symptoms. We will
describe physical therapy management to address symptoms of deconditioning, dyspnea and weakness, and

we will explore the importance,of assessing and addressing deficits in cognitive function and emotional health.
[H1] CASE DESCRIPTION

The patient'was a 37-year-old female with no contributing past medical history, who had a positive test on
SARS-CoV-2 testing performed routinely by her employer (Day 0). The patient reported a history of anxiety
and depression, otherwise she was a healthy and active individual employed full-time as a nurse in an
outpatient clinical center. Of importance to this case, the patient was a trail runner and completed 23-kilometer
races in the year prior to diagnosis of COVID-19. She developed symptoms 12-days after her positive test with

initial complaints of shortness of breath, chills with low-grade fever, decreased appetite, diarrhea, nausea and



daily headaches. Dyspnea progressed over the next week and the patient complained of new onset of
intermittent chest pain and palpitations with and without exertion. The patient received care from an infectious
disease clinic in an academic medical center with diagnosis of acute upper respiratory infection with suspected
pneumonia. She was prescribed an albuterol inhaler for her dyspnea. The patient’'s symptoms continued to
progress and on day 35 she reported new onset of chest tightness, tingling on left side of body, myalgia and
increased intensity and duration of migraine-type headache. A Holter monitor was ordered and revealed
episodes of tachycardia but otherwise was unremarkable for abnormalities. The patient had continued
symptoms of generalized deconditioning, dyspnea with exertion, and persistent migraine headaches despite
negative SARS-CoV-2 test on days 25, 38 and 68; she was prescribed prednisone and sumatriptan succinate

for treatment of her migraines.

On day 56, eight-weeks after her initial positive SARS-CoV-2 test, she was.referred to a cardiologist for
persistent palpitations and intermittent chest tightness. Echocardiogram»(ECHO) revealed normal cardiac
function and structure of the heart. Normal findings on cardiology examination led to the decision to monitor
ongoing symptoms that were likely related to post-viral syndromeThe cardiologist referred the patient to
physical therapy with an order to “evaluate and treatithe patient for deconditioning and complaints of dyspnea
with mild exertion.” Outpatient physical therapy/in a pulmonary rehabilitation clinic was initiated 10 weeks after

her initial positive COVID-19 diagnosis.
[H2] Clinical Impression |

Physical rehabilitation, both-in the‘hospital and during acute recovery, is recommended for improving physical
function and quality of fife'in patients with severe COVID-19 developing acute respiratory failure.®’ Recently,
there has been a/new emphasis of rehabilitation needs for patients with and recovering from mild presentations
of COVID-19 that may never require supplemental oxygen or hospitalization.? Due to a purported increased
risk of neurological, cardiac, cognitive and emotional health impairments with COVID-19, the patient underwent
a comprehénsive physical therapy examination that was based on the prior guidelines for ICU survivors® as
well as the COVID-19 Core Outcome Measures guidelines from the academies and sections of the American

Physical Therapy Association.™

[H2] Initial Examination



At the initial physical therapy examination (day 62), the patient expressed difficulty with instrumental activities
of daily living including laundry and household chores and inability to participate in leisure activities including
yoga, cycling, swimming, and running. She required extended time off work and endorsed difficulty
reintegrating to her level of pre-COVID productivity. At the time of evaluation, patient was working 50% of her
full-time schedule. Dyspnea with minimal exertion was the primary complaint and barrier to returning to her
active lifestyle; the patient’s primary goal was to return to cycling and running. She denied pain, but did report
generalized malaise, continued daily headaches. A physical examination was performed including,a systems
review. Auscultation of the lungs revealed diminished bilateral vesicular breath sounds indicative*of diminished
air entry and right rhonchi songs that cleared with coughing suggestive of respiratory-secretions which aligned
with the physician’s differential diagnosis and prior treatment of pneumonia. Blood pressure (114/70 mmHg),
blood oxygen saturations (99% [SpO,]), heart rate (59 beats per minute), and respiratory rate (14 breaths per
minute) were all within normal physiological range at rest. The patient.participated in a battery of tests including
muscle strength, lower-extremity muscle power, exercise capacity testing, cognitive testing, and emotional
health outcomes; raw scores and references values are provided in the Table. Of note, the patient had minor
muscle weakness measured by the Medical Research‘Council-Sum Score and handgrip dynamometry.** She
also had reductions in lower-extremity (LE) muscleipower as measured by unilateral leg-press*® and time to
complete five-time sit-to-stand test."® She présented with difficulty in multi-task performance measured by the
difference in timed-up and go (TUG) test with cognitive component (34% difference)** and scored a 27/30 on
Montreal Cognitive Assessment (MOCA)* missing three points for deficits with delayed recall. In addition, the
patient’s self-reported scores'on Impact of Events Scale-Revised (IES-R)'® were indictive of high levels of
distress meeting criteria for,provisional diagnosis of post-traumatic stress disorder with hyperarousal being the
highest subcomponent (Fable). The patient’s self-reported health-related quality of life was 50/100 on the EQ-
5D-5L Visual Analog Scale.'” The patient had a 50% deficit in 6-minute walk distance compared to her
predicted distance which equates to 312 meters with modified BORG™® rating of perceived exertion scale of 6

with SpOsTanging from 92-98%.°
[H2] Clinical Impression Il

The patient has deficits in exercise capacity/aerobic endurance, minor reductions in muscle strength and

power, and impairments in emotional health and cognitive function. Thus, the patient agreed to participate in



bi-weekly sessions for 8 weeks (16 sessions) of physical therapy treatment starting 64 days after her initial
positive test. The outpatient rehabilitation program including the duration was based on active research at our
institution and previous literature in patients surviving an ICU stay.?*?! In addition, the physical therapy plan of
care was developed to gradually promoted increased physical activity at home as well as consideration for

symptoms of distress, PTSD and anxiety related to COVID-19.
[H2] Interventions

The patient attended 15 sessions with (94% attendance, one session missed due to gastrointestinal
symptoms) with each session lasting 40-80 minutes. Interventions delivered during treatment and the
physiological variables are presented in Figure 1. Rehabilitation sessions were structured to include aerobic

training, strength training, and breathing techniques with mindfulness training, and education.

Aerobic training duration and intensities were established based on performance of the six-minute walk. The

patient’s initial level for aerobic training was determined using calculation of 60-80% of peak heart rate during
6MWT accounting for heart rate reserve as defined by the Karvonen method.?** Aerobic intensity was
progressively increased to maintain workload based on,mRPE scale with goal intensity of 4/10 (somewhat
hard) and not exceeding 6/10 (Hard). Based on performance on 6-MWT test with peak heart rate of 98 bpm the
initial training range was set at 1.5-2.5 METS with heart rate range of 78-86 bpm. The initial aerobic intensity,
may be considered low to moderate intensity, was selected as conservative approach with patient having
active symptoms and risk of cardiac involvement post COVID. In addition, the patient was highly trained prior
to COVID-19 disease and such has a lower peak heart rate was observed during testing. Aerobic exercises
included recumbent upperiextremity bicycle ergometer (UBE), recumbent cross-training stepper, treadmill
walking and jogging as'well as dancing (Fig. 1). The patient participated in minimum of 15 minutes of aerobic
training at each session with session 7 reaching a maximum of 45 minutes of aerobic training. Of interest to
this case, thepatient participated in 3 to 6-minute bouts of dancing (line-dancing) to music with cadence of 80
bpm with:therapists for aerobic training and mood stimulating therapy at four sessions. Oxygen saturations
(SpO,) were consistently above 94% during aerobic training, except for the one transient drop to 88% SpO,
during recumbent stepping on the second physical therapy session (Fig. 1). Patient's mean and peak MET

levels as well as peak HR and mRPE had a varied progression over the course of 8-weeks (Fig. 1).



Strengthening training was prescribed based on mRPE with initial rating of 5-6/10 performing 10-15 repetitions

as per guidelines for deconditioned patients.?* Patients perform 10 to 20 minutes of resistance training with
exercises focused on the major muscle groups including multi-joint or compound exercises (eg, leg press).?®
Resistance exercises were progressed based on rating of mRPE increasing the load and/or repetitions when
an exercise was rated <4/10 on mRPE. At the initial sessions, the patient participated in upper and lower
extremity exercises in sitting and standing with 3 Ib dumbbells or ankle weights. Exercises progressed:slowly.to
include functional movements including squats and lunges as well increased resistance progressing to,61b
weights by the seventh session. The patient did not engage in strength training after session twelve as the
physical therapist provided education for patients to perform independently at home,-thus, promoting self-

efficacy.

Breathing techniques focused on controlled diaphragmatic breathing with.cues. for relaxation and mindfulness

to reduce anxiety and improve overall mood.?® The patient completed these éxercises at four supervised
sessions with education to complete at home on daily basis. Diaphragmatic breathing techniques were
combined with general core and trunk exercises in sitting,-quadruped, or standing. One example prolonged
expiration with seated trunk flexion and slow inspiration with trunk extension. Similar concepts were utilized
with patient performing controlled breathing activities,during core exercises in the quadruped position for
lumbar extension and flexion with core activation eg, cat-cow exercise, child’s pose, and bird-dog exercises.
The goal of these techniques was not to.improve core stability, but rather to increase chest wall expansion with
increased attention to diaphragmatic breathing while engaging core musculature. Core stability is purported to
be a vital component of efficient respiratory muscle activation®” with previous findings demonstrating that core
stabilization exercises with breathing are more effective in improving pulmonary function.? Breathing
techniques were'embedded in the program focusing on reducing dyspnea, stress and anxiety while improving

quality of life:?

Supplemental home exercise plan: The patient participated in home exercise plan including a walking
program, resistance exercises, and breathing techniques. The patient was instructed to perform a walking
program or supplemental other aerobic exercises (cycling and swimming) at home targeting at least 30
minutes per day with mRPE < 4 to be completed 3 days per week which equated to 5 days of aerobic training

per week (2 supervised, 3 unsupervised). The patient was instructed to perform 20-30 minutes of resistance



training with an elastic resistance band at home completing 3 sets of 15 repetitions at least 3 times per week
(Fig. 2). The patient was also educated to perform diaphragmatic breathing each day as well as at any time the
patient experienced anxiety or distress. She gradually increased time participating in exercises and activities at
home, which peaked at week 6 and reduced in weeks 7 and 8, Figure 2. In addition, the patient reported return
to participation in yard-work including potting plants and mowing during week 3 and aerobic training on her

stationary bicycle. She was able to return to swimming for aerobic training at week 7.

[H2] PARTICIPATION IN PHYSICAL THERAPY TREATMENT

The patient completed her treatment program on day 120 of her clinical course and there were no adverse
events reported during physical rehabilitation treatment. However, the patient experienced bouts of reduced
participation in physical rehabilitation with worsening symptoms of headaches, dyspnea and fatigue. Physical
rehabilitation sessions demonstrated fluctuating pattern with some days‘the patient able to participate in longer
durations at higher intensities (session 8), while other sessions were limited due to aforementioned symptoms
(session 9, Fig. 1). Periods of reduced participation in rehabilitation\correlated to reduced activity at home with
the patient reporting feelings of exhaustion lasting 2-3 days after trying to progress her home activities. The
patient’s course and symptoms over her 8-weeks of physical therapy treatment varied leading to multiple
sessions being shortened or requiring reduction,on exercise intensities and more rest periods (sessions 9, 13,
15). The patient was educated about activity progression and energy conservation throughout the program with

focus on preventing over-exertion.

[H1] OUTCOMES

Following physical rehabilitation, the patient participated in outcome testing 120 days after initial diagnosis;
findings are summarized in the Table. In general, physical measures of muscle strength, muscle power and
physical funetion.improved. Of note, the patient increased her distance on 6-minute walk test to 511 meters, an
increase of'199 meters, but still 80% of her age-predicted distance. Cognitive functioning appeared to be
slightly improved or unchanged with the patient continuing to have deficits with delayed recall and a difference
of 21% on the Time-up and Go Test with cognitive component (TUG-cog) suggesting continued difficulty with
multi-tasking. Despite improvements in physical function, scores on emotional and HrQOL questionnaires were

the same or worse with all subcomponents of the IES-R increasing (higher scores indicting more signs of



distress, intrusion, avoidance, and hyperarousal). On day 153, the patient was referred to neurology and
imaging of the head was performed for ongoing symptoms including daily migraines, left-sided tingling and
cognitive fog. Magnetic resonance imaging revealed mild amount of scattered small T2 hyperintense foci in the
bilateral cerebral white matter and subcortical distribution, nonspecific in nature, similar to patients with
migraines. At the time of this report, the patient continues to have daily migraines, fatigue and dyspnea that are
worse with exertion, cognitive deficits, and left-sided parasthesias. The continued presence of symptoems four
months after initial diagnosis led to continue medical follow-up with patient being referred for cognitive

rehabilitation led by an occupational therapist.
[H1] DISCUSSION

The findings in this case report demonstrate that individuals diagnosed with COVID-19 who never
require hospitalization may still be at risk of impairments in physical functien, cognition and emotional health.
The patient described in this case report continues to have debilitating«symptoms 6-months after mild COVID-
19 disease. We present this case report to highlight the severity“of.symptoms and demonstrate the arduous
recovery some patients are facing despite never requiring an,.admission to the hospital. Moreover, we
emphasize the need for ongoing physical and cognitive rehabilitation to address deficits developed as a result
of COVID-19. In particular, we suggest that physical therapy treatment may improve post-viral symptoms of
deconditioning and weakness, and potentially interventions such as diaphragmatic breathing, dancing, and
mindfulness training may stimulate‘mood, reduce anxiety and support recovery. Eight-weeks of physical
rehabilitation was associated with/inereased physical function and exercise capacity. However, six-minute walk
test remained below her.age-predicted value. Moreover, the patient’s emotional health and quality of life scores
did not improve following physical rehabilitation treatment likely due to post-viral syndrome referred to as post-

COVID syndreme:that.continues to plague the patient.

The intractable symptoms experienced by the patient in this case are consistent with prior reports
outlining*“debilitating persistent symptoms.”® The presence of daily symptoms months after the patient’s initial
positive test with subsequent negative test for SARS-CoV-2 may explain continued poor scores on distress
and HrQOL questionnaires. For reference, the patient’s scores on the distress questionnaire (IES-R) are
similar to patient surviving critical illness due to acute respiratory failure.** Recent research demonstrates that

the COVID-19 pandemic can have “direct neuropsychiatric consequences and indirect effects on mental



health.”®* Physiologically, coronavirus is purported to lead to cerebral and brainstem dysregulation and, or
tissue damage®, potentially due to invasion of SARS CoV-2 through the olfactory system or the bloodstream,
or indirectly by systemic proinflammatory response increasing risk of neurologic involvement.* The patient in
this case would meet criteria for a provisional diagnosis of post-traumatic stress disorder (>33/88 on IES-R).*®
Additionally, the patient experienced debilitating daily migraines which have continued to time of this report.
Headaches are a commonly reported neurologic symptom in patients with COVID-19 and post-viral ilinesses,
with the pathophysiology thought to be related to immune or inflammatory responses.* Neuroimaging
performed six-months after initial exposure revealed nonspecific changes thought to be consistent:with
migraines. The frequency and severity of the patient’s migraines in combination with-engoing distress

continued to affect her normal life routines.

The primary purpose of this case report was to present of physicaltherapy management for a non-
hospitalized patient recovering from COVID-19. Previous studies demonstrate that exercise training can
improve cardiorespiratory and physical function for patients with SARS® and physical rehabilitation and
exercise interventions are recommended for patients with.and recovering from COVID-19.” The treatment
program was associated with improved performance-on physical measures on post-examination, but limited
improvements were noted in emotional health and cagnitive function. This may partially be explained by the
fluctuating pattern of interventions that were likely related to over-exertion leading to malaise and increasing
frequency of fatigue. Acute fatigue is’one of'the primary symptoms of COVID-19 in hospitalized and non-
hospitalized patient populations.” In this'case, the patient reported trends of increasing symptom intensities
and regression of her functionality after periods of over-exertion, potentially similar to post-exertional malaise
that is often reported Wwith chronic fatigue syndrome.*® Thus, the post-viral symptoms may have a physiological
impact on recovery that warranted modification of rehabilitation to optimize recovery. Modification in this case
included reduced:session duration with more focus on diaphragmatic breathing and mindfulness techniques
whilefproviding education on monitoring mRPE during activities at home to maintain low to moderate
intensities. Physical rehabilitation as well as exercise activity in general are known to have a positive impact on
cognitive function, emotional health and quality of life in a variety of patient populations including patients with
community-acquired pneumonia.®” However, the patient in this case report did not have improved scores on

IES-R and HRQoL even despite a focus on reducing anxiety. We may speculate that current state of the



pandemic with large periods of isolation and restrictions may also contributed to lower scores.* The patient
exhibited minor improvements in cognition evident in small improvements on the MOCA as well as the TUG-
cog. Scores on TUG and TUGcog were similar to “non-fallers” in studies previously assessing performance in
older adults.** The difference between TUG and TUGcog scores is quantified as the “cognitive cost” with the
patient having a deficit of 34% on initial examination that improved to deficit of 21%. Improvements are noted,
but the deficits also suggest the patient has continued difficulty with dual-task performance, although
references values are not available for TUG-cog in her age group. Therefore, we suggest physical therapy
treatment may be important to address deficits in muscle strength and cardiorespiratory enduranee-in patients
with post-COVID syndromes, but additional research is required to study effectiveness including optimal

delivery=

The rehabilitation program was prescribed based on patients surviving.acute respiratory failure and
patients that are deconditioned.?>?* The initial intensities, therefore, may-be considered conservative especially
the low-intensity aerobic training. This was intentional due to the purported risk of cardiac and neurologic
complications with COVID-19 as well as the relative unknewn about the impairments with post-COVID
syndromes. The optimal timing and duration of treatment,are’pertinent clinical questions. It is possible that
starting earlier in the course of her illness may_ have impacted outcomes, but the referral was provided nearly 2
months after her symptom onset. It is also possible that the duration was suboptimal and she may have
benefitted from more sessions. However, she'was self-sufficient with her home exercise plan and it was
mutually decided to discontinue_supervised sessions with the option to return to clinic, if needed. The decision
to stop in-person sessions‘was.supported by the patient’s high healthcare literacy and that she was actively
seeking treatment for/emotional and cognitive impairments. Moreover, the patient returned to cycling and
swimming in the later weeks of her treatment program reaching one of her initial goals. The case report
highlights.the=need to provide individualized physical therapy treatment to address patient specific impairments

with attention to patient specific goals.
[H1] Conclusion

This case report highlights that younger individuals with no pre-existing health issues that have
recovered from an initial SARS-COV-2 infection may be at risk for long-term impairments, referred to as post-

COVID syndrome. We present this case to demonstrate that rehabilitation clinicians need to consider



physiological response to exercise and the implications of post-exertional malaise and fatigue as well as

emotional and cognitive function in their management of patients with post-COVID syndromes.
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Table: Physical, Emotional and Cognitive Outcomes Measure Before and After Physical,Rehabilitation

Initial Physical Post 8-Weeks of Reference
Assessment Therapy Physical Therapy Values
Examination Treatment

Muscle strength
Medical Research Council-sum score (60) 55/60° 59/60 48 + 6°
Handgrip, kilograms 24 (R), 36 (L) 33(R), 34 (L) 10.5 [0-21.5]
Muscle power (lower-extremity
unilateral leg press)
2-Ib resistance (Watts) 14,3 17.7 9.9 +35°
10% of body weight resistance (Watts) 88 134 63.7 £ 31
Timed-Up and Go Test (TUG)
TUG (seconds) 9.0 7.3 9.6 + 1.4°
TUG + Cognitive task (seconds 12.8 9.0 10.8+2.1
Percent difference in cognitive task (%) :34% -21% -8.9%
Short Performance Physical Battery
4-meter gait speed (M/s) 1.25 1.17 0.88 + 0.3°
5 times sit-to-stand (seconds) 12.6 9.5 11.9+5.1
Balance composite score (4) 4 4 3.6+£0.8
Total (12) 11 12 9.2+2
6-minute walk test
Distance (meters) 312 511 640
MRC-dyspnea scale 2 1 0-5
Montreal Cognitive /Assessment
Total (30) 27 28 <23 MCI°
Delayed Recall(5) 2 3
Impact of Events Scale-Revised
Total 36 46 > 33 provisional
Mean response 1.6 2.1 PTSD"
Intrusion mean 1.6 1.9
Avoidance mean 0.75 1.25
Hyperarousal mean 2.8 3.5
Health-related Quality of Life
Eg-5D-5L (VAS, 0-100) 50 40 65 + 16'
Eg-5D-5L (mean) 2.6 2.8

? MRC-ss scoring 4/5 bilateral shoulder abduction, 4/5 hip flexion, 4/5 left dorsiflexion, and remaining muscles 5/511

® Muscle strength (MRC-ss and Handgrip) measured in 60 patients surviving mechanical ventilation (age 69 [49-77])11
“ Muscle power measured in patient’s post-ICU for ARF (age 55 + 17 years oId)12
dTimed—up and go test plus cognitive component measured in ten healthy older adults (age 76.4 + 7)14




€ SPPB performed in 985 older adults (64.4 + 2.8)13

! Predicted 6MWD based on height, weight, age and female sex™®
IMild cognitive impairment for MOCA™
" |ES-R measures distress and >33 represents provisional diagnosis of post-traumatic stress disorder'®

'EQ-5D (VAS), 0 = poor quality of life up to 100 best quality of life'’; reference value in ICU survivors measured 1-month post discharge29
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Figure 1: Patient’s course of infection and recovery displayed as a timeline (black line at top of image) and the
physical rehabilitation treatment per €ach session with physiological variables. The figure depicts the timeline
for illness with specific focus on the physical therapy treatment management. The physiological responses to
treatment are represented in the MET levels, oxygen saturations (SpO,) and heart rate. The treatment program
utilized a varied approach with focus on aerobic training, strength training, and diaphragmatic breathing
techniques. The physical therapist'used clinical judgement and autonomy to select each intervention, and thus
some interventions were net incorporated in every session. Appt = appointment; ECHO = echocardiogram; HR
= heart rate; METS =/metabolic equivalents; MRI = magnetic resonance imaging; mRPE = modified rating of
perceived exertion scale;PCR = Polymerase chain reaction; SpO2 = blood oxygen saturations. UBE = upper

extremity bicycle‘ergometer.
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Figure 2: Patient’s self-reported engagement in activity during-eight-week physical rehabilitation program

The patient completed a walking program (orange) and heme exercise plan (HEP, blue). The HEP was
structured from resistance training exercises and breathing techniques performed in the clinic. The general
focus included exercises involving major muscle groups such as standing hip exercises (4-way exercises) and
standing upper extremity exercises (mid-rows and'everhead shoulder press) with resistance band, as well as
functional movements (squats, lunges, and repetitive sit-to-stand training). In addition, the patient was informed
to gradually increase patrticipation in instrumentalactivities of daily living and leisure activities at mild to
moderate intensities. The patient reported participating in laundry, light-cleaning and grooming her dog early in
her program that progressed to gardening,»mowing, and cycling in weeks 4-6 and swimming in weeks 7 and 8.
Time participating in activities gradually increased except in weeks 5 and 7 which may associate with
increases reports of malaise, headaches; and fatigue due to over-exertion in the prior weeks.



