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usual setting of medical care

Coronavirus disease 2019 (COVID-19) is an emerging infectious disease first reported in Wuhan, China in
December 2019 that has subsequently become pandemic worldwide. The severe the symptoms, the
more comprehensive and complex are the methods needed to treat patients. The World Health Organization
(WHO) has highlighted the role of rehabilitation as one of the pillars in COVID-19 management, considering its
advantages. It has been implemented in some countries’ guidelines, but it is not stated in Indonesia's guide-
line. Thus, rehabilitation intervention is sometimes neglected or delayed. This case report aims to describe the
possible benefit of optimizing the reitaticn program during hospitalization.

We describe 2 patients with severe COVID-19: Patient A was a 53-year-old man without comorbidities and
Patient B was a 68-year-old man with several comorbidities. Patient A was discharged from the hospital with
respiratory sequelae (dyspnea, cough, and desaturation) and muscle weakness in both limbs after 2 months
of hospitalization without rehabilitation intervention. Then, he returned to work 3 months after rehabilitation.
Patient B was discharged without any significant sequelae after undergoing rehabilitation during hospazation.
Early physical rehabilitation in severe cases of COVID-19 has several potential benefits, including improved
muscle strength, physical function, and quality of life, as well as reduced health care costs and length of stay
(LOS). We believe that an early rehabilitation program in severe cases of COVID-19 is needed, but the physi-
cian still has to consider the patients’ condition and capacity into to decide what kind of exercise should be
programmed by the team.

COVID-19 » Physical and Rehabilitation Medicine » Severe Acute Respiratory Syndrome Coronavirus 2
* Treatment Outcome
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Background

Coronavirus disease 2019 (COVID-19) is an emerging infec-
tious disease first reported in Wuhan, China in December
2019 that has subsequently become pandemic worldwide [1].
Huang et al reported several symptoms offfBOVID-19, ranging
from no symptoms to severe symptoms. Fever, cough, myal-
gia or fatiga and developed dyspnea are the most common
symptoms. Less common symptoms are sputum production,
headache, optysis, and diarrhea [2]. The life-threaten-
ing form of respiratory failure, acute respiratory distress syn-
drome (ARDS), usually develops in COVID-19 patients within
8-12 days from onset [3,4]. The more severe the symptoms,
the more comprehensive and complex are the methods need-
ed to treat the patient.

Rehabilitation has several advantages, such as optimizing health
and functional outcomes and facilitating early discharge from
the Intensive Care Unit (ICU) [5]. The WHO has highlighted the
role of rehabilitation as one of the pillars of COVID-19 man-
agement [6]. Some countries’ guidelines also recommend early
rehabilitation in acute care hospitals, including early mobiliza-
tion, respiratory management, and functional exercises, such
as in Switzerland, Australia, and Poland [7-9]. However, it is
unclear when is the best time to start rehabilitation to maxi-
mize benefits for COVID-19 patients. Unfortunately, the rehabil-
itation approach is not in Indonesia’s guidelines for COVID-19
management. Therefore, rehabilitation is sometimes neglected
or delayed [10]. This neglected or delayed action may end up
costing more and causing other disadvantages for the patient.

Here, we report 2 cases of severe COVID-19. This case report
aims to describe the possible benefits of an early rehabilitation
@ram in patients with COVID-19 during their hospitalization
to maintain and improve the quality of life (return to work), as
well as reduced length of hospitalization and healthcare cost.

Case Reporis

Patient A

A 53-year-old man came to the rehabilitation clinic by wheel-
chair with lower-extremities weakness, shortness of breath,
cough, and dependence on supplemental oxygen after 2 months
of hosized due to severe COVID-19. Based on his histo-
ry, the patient was initially admitted to the ICU due to ARDS.
He did not get any rehabilitation program from when he was
admitted until discharge from the hospital. No comorbidities
were reported.

The initial physical examination in the clinic revealed respira-
tory rate (RR) 45 breaths per minute, oxygen saturation 92%
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on 4 liters/min oxygen via nasal cannula and 82-86% with-
out any oxygen support, hip flexor and extensor MMT grade
1, knee extensor and flexor MMT grade 2, and plantar flexion
and extension MMT grade 2. We also found muscle atrophy
in his lower extremities, including the quadriceps, gastrocne-
mius, and hamstring muscles, as well as hamstring tightness
and pain in the quadriceps area.

The rehabilitation team consisted of a PMR (physical medi-
cine and rehabilitation) specialist and physiotherapists. The
PMR specialist determined the health problems of the patient,
and designed the rehabilitation program, including the ther-
apy, frequency, intensity, and duration. He also evaluated the
progress of rehabilitation every 2 weeks. The physiotherapists
performed the physical therapies, as instructed by the PMR
specialist, using modalities and exercises such as neuromus-
cular electrical stimulation (NMES), gradual strengthening ex-
ercise, breathing exercise, gentle stretching, aerobic exercise,
and core stability exercise 3 times a week for 3 months. NMES
was done for quadricepaluscles, tibialis anterior muscles, and
erector spinae muscles. NMES stimulates the nerves in muscles
to restore function and strength, prevent muscle atrophy, and
reduce muscle spasms. Gentle stretching was done for ham-
string muscles and gluteal muscles. Stretching aims to help
improve flexibility and reduce tightness. Gradual strengthen-
ing exercise aims to increase muscle tone, followed by mus-
cle strengthening. Core stability exercimas performed to
strengthen the deep muscles, including the pelvic floor mus-
cles, transversus abdominis, multifidus, internal and external
obliques, rectus abdominis, erector spinae, and diaphragm.
The exercises were core strengthening, such as prone exten-
sion and active straight leg raise. Aerobic exercises were per-
formed using an ergo-cycle to improve the cardiopulmonary
capacity and breathing exercise, which is essential to perform
in all stages of COVID-19 disease, especially in severe cases.

After 3 months of the rehabilitation program, the patient could
breathe adequately, with a 96-98% oxygen saturation without
any oxygen support, and he could walk independently, with
MMT grade 5 for all lower-extremity muscles.

Patient B

A 68-year-old man presented with shortness of breath for 2
weeks. He had a cough with massive sputum, runny nose, and
malaise, but no fever. The symptoms worsened 2 days before
admission. Crackles were heard all over his lung fields. He was
afraid to be brought to the hospital due to the COVID-19 out-
break. A week before he experienced symptoms, he had met
with a sick relative.

There was a history of coronary stenting 6 months ago. He
had uncontrolled hypertension. The vital signs at admission
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Table 1. Comparison of the 2 patients.

Patient A Patient B

Age 53 years 68 years
" Sex Male male
“Job Doctor at hemodialysis department (working Retireni"c-i-\;'ii-s-.g};;lii"(};elping with household
40 hours per week) chores at home, praying 5 times a day in a

mosque)

---“C-amorbidity None Hypertensmn
CAD after stenting

" Severity of COVID-19 ARDS ARDS T

only)

Yes, but refused (using non-invasive ventilator

Yes, but refused (using non-invasive ventilator
only)

After discharge

During hospitalization

Length of stay (hospitalization) 41 days 48 days
" Outcomes (discharge) + Shortness of breath (RR 45 times/min) « RR 20-22 times/min
+ Cough + Cough
+ Desaturation (83-86% on room air, 93-95% + Normal saturation (97-99% on room air)
on 4 lpm oxygen via nasal cannula) + No muscle weakness (MMT grade 5 in all

* Muscle weakness (MMT grade 1-2 in both

lower extremities)
+ Use of a wheelchair

extremities)
+ Independent ambulation

Return to activity 3 months after discharge

5 days after discharge

ARDS - acute respiratory distress syndrome; CAD - coronary artery disease; RR — respiratory rate; MMT - manual motoric test.

were: blood pressure 139/83 mmHg; pulse rate 97 bpm; respi-
ratory rate 30 breaths per min temperature 36.9°C; and oxy-
gen saturation was 83% on 5 L oxygen per min via nasal can-
nula. He tested positive for the PCR swab test and brought to
the ICU. He was referred to the PMR specialist by a pulmon-
ologist for rehabilitation. The rehabilitation therapies started
on the ninth day of hospitalization.

The rehabilitation team consisted of a PMR specialist, a gener-
al practitioner, physiotherapists, and nurses. The PMR special-
ist was responsible for determining the problem and designing
the rehabilitation program, including the therapy, frequency,
intensity, duration, and time of day, and also evaluated the
progress of rehabilitation with the pulmonologist every day.
The general practitioner had the responsibility in the ward to
report patient’s condition, especially for the necessary chang-
es such as heavy sputum production, desaturation, and weak-
ness. The physiotherapists conducted the therapy based on
the PMR specialist's instructions, with 1 session a day for 30-
45 min. The nurses helped to position and mobilize the patient
early with 5-8 sessions per day for 5-15 min or for as long as
the patient can tolerate it.

We conducted rehabilitation therapies every day for 39
days with the following exercises: prone position+postural
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drainage+breathing exercise to improve dyspnea; active ROM
exercise+breathing exercise (deep breathing+pursed lips breath-
ing) to strengthen respiratory muscles; stretching+breathing
exercise+chest expansion exercise to help thoracic expansion;
postural drainage+effective cough breathing to help airway
clearance, and gradual mobilization+walking as the patient could
tolerate+active ROM exercise to strengthen extremities muscles.

We did follow-up every 3 days, and in each evaluation we ob-
served improvement of his condition, such as reduction of spu-
tum, improvement of symptoms and general condition, and
chest X-ray improvement. Dyspnea improved on day 15 and
coughing was reduced on day 21. Since day 24, the patient
was only supported by oxygen 7-10 L/min via non-rebreathing
mask, and the oxygen dosage gradually decreased. On day 39
he only needed oxygen 2-4 L/min via nasal cannula. On day
45 oxygen administration was discontinued. On day 48, with
oxygen saturation 97%, the patient was discharged and con-
tinued self-isolation at home.

Discussions

As shown in Table 1, both of these patients had severe
COVID-19. Even though Patient B was older than Patient A and
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had comaorbidities, his outcomes were much better. Patient A
underwent a long rehabilitation program after discharge, re-
sulting in financial burden to the patient and family. The bet-
ter outcome in Patient B might be the result of an earlier re-
habilitation approach during hospitalization.

Bagnato et al highlighted the muscle weakness after ICU care
due to COVID-19 in their case report. The patient was moved
to the rehabilitation unit after a negative PCR swab test ob-
tained on day 68 of hospitalization and spent 60 more days
to improved her muscle strength with rehabilitation interven-
tion [11]. Jaewon et al reported the case of a critically ill inpa-
tient who received early rehabilitation intﬁtion. After re-
ceiving 3 sessions of rehabilitation therapy, lower-limb muscle
strength, balance function, and gait speed considerably im-
proved on day 38 [12]. These case reports are similar to our
finding in this study. They also emphasize the importance of
optimizing the early rehabilitation in COVID-19 patients.

Based on WHO guidelines on COVID-19 management, early re-
habilitation programs were recommended to be performed [6].
To the best of our knowledge, no clinical study has evaluat-
ed early rehabilitation effects on COVID-19 patients to date.
However, an earlier rehabilitation program for acute respira-
tory failure in the ICU setting has been proven to increase sur-
vival rate, increamlccessful extubation rate, reduce mechan-
ical ventilation (MV) duration, reduce ICU and hospital stays,
and lower medical costs [13].

Early rehabilitation in COVID-19 patients, especially in severe
cases, is still debatable in terms of the exact time of rehabil-
itation. Li stated that there is still much skepticism about re-
habilitating severe COVID-19 patients; however, there are sev-
eral therapies that can be performed, such as applying breath
training in the prone position, moderate head elevation, ac-
tive/passive mobilization of limbs, and also sitting and stand-
by the bedside [14]. Based on Kurtais et al reported that
COVID-19 patients who developed acute respiratory distress
syndrome (ARDS) should have limited exercise, such as passive
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movement and secretion control [15]. However, Righetti et al
recommended ventilation for 12-16 h a day in the prone po-
sition for patients with severe ARDS, which should be discon-
tinued if the patient exhibits hemodynamic instability [16].
Semi-prone, prone, semi-sitting, and sitting position are rec-
ommended for severe COVID-19 patients with spontaneous
breathing or non-invasive ventilator support are clinically sta-

. Patients who have recovered from ARDS and are in the
early phase of severe COVID-19 may benefit from active exer-
cises and electrical muscle stimulation (EMS) to prevent ICU-
acquired weakness [15,17]. Critical COVID-19 patients who are
unconscious or sedated still need early mobilization and ex-
ercises such as positioning with 45° head up in bed, passive
movement for all joints, and postural changes by gradually in-
creasing the antigravity position to semi-sitting position might
also prevent decubitus, and/or neuromuscular electrical stim-
ulation to prt the sequelae after being in bed for many
days [18-20]. These therapeutic approaches must be selected
based on the clinical condition of the patient and are impor-
tant for the prevention of skin lesions, immobilized sequelae,
and disabilities [1?,19,20]ive mobilization should be con-
sidered once the patient's sedation is reduced to avoid severe
myopathy and physical disability, but is not recommended if
the patient is clinically unstable [17]. In addition, it has been
shown in patients with severe COVID-19 who received phys-
ical, respiratory, and cognitive rehabilitation based on their
clinical state have a shorter length of stay and improved cog-
nitive function [21].

Conclusions

Early rehabilitation in patients witff&evere COVID-19 has sev-
eral potential benefits, including improved muscle strength,
physical function, and quality of life, as well as reduced health
care costs and length of stay (LOS). We believe that an early
rehabilitation program in severe cases of COVID-19 is needed,
but the physician still has to consider the patients’ conditions
and capacity in deciding which exercises will be programmed.
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