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INTRODUCTION

Coronavirus disease 2019 (COVID-19) has spread globally 
and is associated with severe clinical problems, such as acute 
respiratory distress syndrome (ARDS) requiring intubation 
and mechanical ventilation (MV) in intensive care units 
(ICUs).1,2) As a result of immobilization and prolonged MV, 
post-intensive care syndrome (PICS) can develop, leading 
to long-term physical, cognitive, and mental impairments in 
ICU patients.3–6) Moreover, COVID-19 patients are at higher 

risk for PICS because rehabilitation and family visits are 
limited as a part of infection control measures.7,8)

Recovery from ARDS and PICS can take an extended 
period after discharge from the ICU, sometimes with only 
partial long-term recovery.9) Recent estimates indicate that at 
least 40% of COVID-19 patients have prolonged significant 
physical dysfunction, including fatigue and weakness, after 
discharge from the hospital.10) These impairments can persist 
for months or years after severe disease. Such impairments 
can have a significant impact on important outcomes for 
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Background: Coronavirus disease 2019 (COVID-19) causes severe respiratory dysfunction 
and post-intensive care syndrome (PICS), which can significantly affect the return to work after 
discharge from the hospital. This report describes the first case of a patient with severe CO-
VID-19 at our institution during the first wave of the COVID-19 pandemic (February to June 
2020) who returned to work following rehabilitation management. Case: A 48-year-old female 
nurse was admitted with COVID-19 and underwent mechanical ventilation (MV). Respiratory 
and anti-gravity training was conducted as physical therapy; however, the patient developed PICS, 
muscle weakness, delirium, and psychological problems. After the withdrawal of MV, muscle 
strengthening activities, activities of daily living (ADL) training, family visits, and occupational 
and speech therapy were started. On day 60 post-admission, the patient was able to perform ADL 
independently and was discharged; however, she continued to experience shortness of breath 
during exertion. Post-discharge, follow-up assessments for symptoms, respiratory function, and 
exercise capacity were continued. On day 130, she returned to work as a nurse. Discussion: The 
PICS noted during hospitalization in this patient improved, but at discharge, the patient had 
difficulty completing the practical tasks involved in a nurse’s workload. Follow-up assessments 
of symptoms, respiratory function, and exercise capacity after discharge helped to determine 
whether the patient could return to work.
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patients, including activities of daily living (ADL), quality of 
life, and especially returning to work.11,12)

However, few studies have reported on the returning to 
work outcomes after discharge in severe cases of COVID-19. 
Particularly in patients with PICS, physical, cognitive, and 
mental problems need to be assessed to determine whether 
a return to work is possible. This article describes the first 
case of a patient with severe COVID-19 with PICS at our 
institution during the first wave of the COVID-19 pandemic 
(February to June 2020) who returned to work as a nurse 
following rehabilitation management during hospitalization 
and after discharge.

CASE

Case Description
A 48-year-old female nurse had general malaise, low-

grade fever, and sore throat without obvious cause. Three 
days later, she visited a local doctor and underwent a severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
polymerase chain reaction (PCR) test. The PCR test was 
negative 6 days after the onset of symptoms, but the patient 
then developed a high fever. Ten days after the onset of 
symptoms, chest computed tomography (CT) revealed pneu-
monia with multiple frosted lesions that were widely scat-
tered with peripheral predominance in each lobe of the lung; 
this finding was consistent with viral pneumonia syndrome. 
The patient was suspected of being COVID-19 positive and 
was admitted (the first day of admission). On day 2 of admis-
sion, the patient’s respiratory condition deteriorated and she 
was transferred to our hospital and admitted to the ICU. On 
day 3, the PCR test results for COVID-19 were positive. On 
day 4, endotracheal intubation and MV were performed, and 
antibiotics (piperacillin-tazobactam), sedatives (midazolam 
and dexmedetomidine), analgesics (fentanyl), and steroids 
(prednisolone) were administered. Lung-protective ventila-
tion and nutritional therapy by tube feeding were methodi-
cally conducted. On day 17, the patient was first referred to 
the rehabilitation department. Until that point, positioning by 
the nurses, mainly in the posterior lateral lying position, was 
performed to prevent decubitus, but no other rehabilitation 
intervention, including postural drainage, was performed.

The patient had a history of renal cancer and comorbidi-
ties of rheumatoid arthritis, diabetes mellitus, and impaired 
kidney function. She had been taking prednisolone (5 mg/
day) for over a decade. Written consent was obtained from 
the patient for publication of this case report.

Physical Findings (on Day 17 of Admission)
The patient’s general findings were as follows: height, 

168.0 cm; weight, 78.9 kg; body mass index, 28.0 kg/m2; 
Richmond Agitation Sedation Scale (RASS) score, –4 (deep 
sedation, no response to voice, but any movement to physical 
stimulation); body temperature, 37.6°C; pulse rate, 87/min; 
respiration rate, 20/min; and blood pressure, 118/56 mmHg.

The respirator settings were as follows: pressure control 
and assist control mode; fraction of inspired oxygen, 35%; 
and positive end expiratory pressure, 8 cmH2O.

The patient’s physical findings were as follows: pupil di-
ameter, 3/3 mm; normal bilateral light reflex; no rash; thick 
breath sounds from both sides of the lungs; chest abdominal 
(abdominal dominant) breathing; thorax elevation dominant 
on the left side; regular heart rhythm; inaudible pathological 
murmurs from the auscultatory valve areas; normal bowel 
sounds; no edema in the lower limbs; metacarpophalangeal 
joint deformity on both fingers and callus formation on both 
soles; and left valgus toe. Deep tendon reflexes: biceps ±/±, 
triceps ±/±, patellar tendon −/±, Achilles tendon −/±. Patho-
logic reflex: Babinski −/−, Chaddock −/−.

Chest X-ray and CT findings were as follows: frosted and 
infiltrated shadows with peripheral predominance in all lung 
fields (Fig. 1A). The blood gas analysis findings were as fol-
lows: pH, 7.375; PaO2, 75.0 mmHg; and PaCO2, 42.5 mmHg.

The blood test findings were as follows: white blood cell 
count, 8.09 × 109/L; neutrophilic cells, 73.5%; lymphocytes, 
11.5%; platelet count, 1.80 × 1011/L; hemoglobin concentra-
tion, 97 g/L; hypersensitivity C-reactive protein, 7.81 mg/L; 
blood sugar, 99 mg/dL; hemoglobin A1c (NGSP), 6.9%; 
blood urea nitrogen, 59 mg/dL; creatinine, 1.25 mg/dL; and 
the estimated glomerular filtration rate, 37 ml/min/1.73 m2. 
The blood coagulation function findings were as follows: 
prothrombin time, 14.1 s; prothrombin activity, 69.7%; 
activated partial thromboplastin time, 40.1 s; fibrinogen, 
646 mg/dL; and D-dimer, 2.1 μg/ml.

Outcome Measurements
The grip power and Medical Research Council (MRC) 

score was used to assess muscle strength; the 6-minute 
walk test (6MWT) was used to assess exercise capacity; the 
functional independence measure (FIM) was used to assess 
ADL; the forced expiratory volume in 1 s (FEV1), forced 
vital capacity (FVC), and diffusing capacity for carbon 
monoxide (DLCO) were used to assess respiratory function; 
the Specific Activity Scale (SAS) as metabolic equivalents 
(METs) was used to assess physical activity intensity, and 
the Hospital Anxiety Depression Scale (HADS)13) was used 
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Fig. 1 A. Chest X-ray and computed tomography scans (transverse plane) of the patient at the time of admission (day 0).

Fig. 1B. Chest X-ray and computed tomography scans (transverse plane) of the patient at the time of discharge (X-ray: day 
56, CT: day 47).
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to assess mental state. HADS is a self-assessment scale and 
is a reliable instrument for detecting mental state using a 
questionnaire scored between 0 and 21 for either anxiety or 
depression (0–7: normal; 8–10: borderline abnormal; 11–21: 
abnormal).

Clinical Course
Rehabilitation therapy was initiated with the minimum 

number of dedicated staff (a physiatrist, a physical therapist, 
and some nurses) to minimize the infection risk for staff 
members. All staff members wore personal protective equip-
ment (PPE) to prevent SARS-CoV-2 infection via air drop-
lets and aerosols. The patient’s renal function was monitored 
daily to detect any worsening of renal dysfunction resulting 
from excessive exercise load.

The clinical course during hospitalization is shown in Fig. 
2. On day 17, physical therapy of 20–40 min/day, 6 days/
week, was first started with the aim of improving respira-
tory disorders by positioning, postural drainage, and early 
mobilization. Additionally, anti-gravity training with the pa-
tient in an anterior prone or tilt-up position was carried out, 
depending on the sedation state. On day 18, the RASS score 
had improved to −2 (light sedation, briefly awakens with eye 
contact to voice). Consequently, the respirator setting was 

changed to continuous positive airway pressure mode, and 
active-assisted exercise of the limbs was started. On day 20, 
the patient was weaned off MV, but oxygenation was started 
because she required effort to breathe. After the withdrawal 
of MV, voicelessness due to hoarseness, dysphagia, general 
muscle weakness, delirium, and hallucinations became ap-
parent. In consultation with the attending physician and 
the infection control department, the patient’s family was 
allowed to visit the patient through the glass window of the 
room with infection control and the use of PPE. After the 
first family visit, the delirium and hallucinations disappeared 
within a few days. Family visits were planned once or twice a 
week, and contact using remote devices was also conducted 
as needed.

Progress of the exercise load applied during physical 
therapy and the peripheral vital signs after exercise are 
shown in Fig. 3 Immediately after the withdrawal of MV, 
muscle strengthening and ADL training were started as fa-
cilitated by nurses and physical therapists; however, on day 
24, the patient’s MRC score met the diagnostic criteria for 
ICU-acquired weakness (ICU-AW). On day 26, oxygenation 
was terminated because respiration had improved. On day 
28, SAS assessment showed a physical activity intensity of 
2.0 METs, and the HADS score was 4 for both anxiety and 
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Fig. 1C. Chest X-ray and computed tomography scans (transverse plane) of the patient at returning to work (day 118).
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depression. On day 31, direct swallowing training with jelly 
was started under the guidance of a certified swallowing 
nurse and physiatrist. On day 38, additional occupational 
therapy was started that focused on the splinting of hand 
deformities, ADL training for joint protection, speech 
therapy focusing on swallowing assessment and training, 
and vocal exercises (each for 20 min/day, 6 days/week). On 
the same day, the patient underwent the 6MWT and achieved 
a distance of 85 m, despite shortness of breath; consequently, 
physical therapy was lengthened to 60 min/day with a focus 
on aerobic exercise.

On day 40, videoendoscopic evaluation of swallowing was 
performed. Poor mobility of the right vocal cord and de-
creased pharyngeal contraction were observed, which may 
have been the cause of hoarseness. However, no apparent 
aspiration or laryngeal invasion was observed with a small 
amount of water or food. On day 41, a dietary assessment 
was performed at lunch to confirm that there were no appar-
ent problems in swallowing water or food; three meals a day 
were started on the next day. On day 54, evaluation using the 
SAS showed a value of 4.0–5.0 METs, and evaluation using 
the HADS indicated a score of 4 for anxiety and 2 for depres-
sion. On day 55, respiratory function tests were performed; 
the results were 86.3%, 90.7%, and 61.8% for FVC, FEV1, and 
DLCO, respectively (Table 1). By day 56, Chest X-ray and 
CT findings showed an improvement of shadows in the lungs 

(Fig. 1B). On day 60, the patient achieved independent ADL 
with no cognitive or mental problems and was discharged. At 
discharge, the 6MWT distance was 450 m (Fig. 2), but the 
patient still had shortness of breath during exertion and was 
voiceless because of hoarseness.

After the patient was discharged from the hospital, physical 
and speech therapy were continued once or twice a month to 
monitor symptoms, give instructions for voluntary exercise, 
and provide feedback on the assessment of physical function. 
On day 118, Chest X-ray and CT findings showed only slight 
residual shadows in the lungs (Fig. 1C). On day 126, the 
6MWT and DLCO further improved to 503 m (89.3% of the 
predicted value calculated using a regression method14)) and 
68.1%, respectively, but FVC and FEV1 decreased to 78.5% 
and 83.4%, respectively (Table 1), with no symptoms during 
exertion. On day 130, considering the assessment of respira-
tory function and exercise capacity, the patient was allowed 
finally to return to work as a nurse (which generally requires 
up to 4.5 METs15)) but was limited to light clerical work.

DISCUSSION

This case report describes a COVID-19 patient who had 
severe respiratory dysfunction requiring MV and developed 
PICS after the withdrawal of MV. This was the first case of 
COVID-19 in our institution, and it took time for all depart-
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Fig. 2. Clinical course during hospitalization. ADL, activities of daily living; FIM, functional independence measure; GP, 
grip power; MRC-SS, Medical Research Council sum score; MV, mechanical ventilation; OT, occupational therapy; PT, 
physical therapy; ST, speech therapy; VE, videoendoscopic evaluation of swallowing; 6MWT, 6-minute walk test.
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ments to unify infection control measures and decide on a 
treatment plan. The patient was referred to the rehabilitation 
department on day 17 after admission. During hospitaliza-
tion, rehabilitation management and family visits improved 
the patient’s physical, cognitive, and mental problems result-
ing from PICS. The patient achieved independence in ADL 
and was discharged 2 months after admission. Although the 
patient’s physical and cognitive function and mental state 

met the criteria for returning to work as a nurse, because 
of residual impairments at discharge, she had difficulty with 
the highly physical nature of the work required of a nurse. 
After discharge, a follow-up assessment of respiratory func-
tion and exercise capacity helped to determine whether the 
patient could return to work. The patient eventually returned 
to work as a nurse (from performing light clerical work).

The prognosis of patients admitted to the ICU with CO-
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Fig. 3. Progress of exercise load during physical therapy and vital signs after exercise. PR, pulse rate; RR, respiratory rate; 
SpO2, percutaneous oxygen saturation.

Table 1. Respiratory function and exercise capacity after discharge

Days after admission 
(Days after discharge)

55 
(−)

77 
(17)

126 
(66)

%FVC (%) 86.3 - 78.5
FEV1% (%) 90.7 - 83.4
DLCO (ml/min/mmHg) 61.8 - 68.1
6MWT (m) 450 478 503
FEV1, forced expiratory volume in 1 s; FVC: forced vital capacity; DLCO: diffusing capacity for carbon monoxide; 6MWT: 

6-minute walk test.
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VID-19 is generally poor, with a mortality rate of about 
50%. The time to death is usually within 1–2 weeks after 
ICU admission.16) Even if COVID-19 patients survive to be 
discharged from the ICU, they may be at higher risk of de-
veloping PICS because of prolonged MV with concomitant 
exposure to higher amounts of sedatives, limited rehabilita-
tion, and few family visits because of infection control mea-
sures.8,10) The current patient underwent MV for 15 days, and 
after weaning from MV, she suffered severe delirium and 
muscle weakness that met the diagnostic criteria for ICU-
AW and PICS. However, her cognitive function and mental 
state normalized in the early stages of recover after the 
withdrawal of MV, and physical function improved steadily. 
These good outcomes were supported by early rehabilita-
tion that entailed anti-gravity training during MV, muscle 
strengthening and ADL training that started immediately 
after MV withdrawal, and rapid amelioration of delirium and 
hallucinations thanks to family visits. In contrast, a recent 
report has indicated that early rehabilitation that focused on 
physical function had a limited effect on the prevention of 
PICS; early rehabilitation resulted in significant improve-
ments in short-term physical-related outcomes but had no 
significant effect on cognitive or mental-related outcomes.17) 
Consequently, rehabilitation-related healthcare professionals 
should pay attention to physical function, cognitive function, 
and mental state in COVID-19 patients at a higher risk of 
PICS.

After discharge from the hospital, the major goal for COV-
ID-19 patients is to restore the pre-morbid exercise capacity 
and to reintegrate into society, especially returning to work. A 
recent report on COVID-19 patients stated that rehabilitation 
treatment during hospitalization led to significant improve-
ments in respiratory function and exercise capacity.18) How-
ever, few studies have reported the outcomes of returning 
to work in patients with severe COVID-19 who recovered. 
Considering that approximately two-thirds of previously 
employed ICU survivors who did not have COVID-19 were 
jobless up to 3 months after discharge,15,19) a similar situation 
is expected for COVID-19 patients. It has been reported that 
among COVID-19 patients admitted to the ICU, only 60% 
had been discharged 30 days after onset, and 63% of these 
discharged patients had persistent symptoms.20) It has been 
also reported that COVID-19 patients after hospital discharge 
had fatigue symptoms with significant mobility limitations, 
which was also reflected by reduced 6MWT distances with-
out oxygen desaturation.21) Similar observations have been 
made during previous coronavirus outbreaks; in the 2003 
severe acute respiratory syndrome (SARS) epidemic, some 

patients were only partly able to carry out their previous jobs 
because of these symptoms.22) However, it is important to 
note that even asymptomatic COVID-19 patients may have 
objective abnormalities, such as ground-glass opacities on 
CT and disturbances in gas exchange.23) 

In the current patient, shortness of breath without oxygen 
desaturation during exertion persisted, and, at discharge, 
she experienced difficulty with the practical tasks required 
of a nurse. At 2 months after discharge, despite decreases 
in FVC and FEV1, the patient’s 6MWT distance and DLCO 
improved and she experienced no symptoms during exertion 
and had no significant findings on X-ray or CT. These find-
ings helped inform the decision to allow the patient to return 
to full nursing duties from the clerical work she had been 
limited to. Generally, patients who successfully recover from 
acute COVID-19 should be followed up after discharge to as-
sess the recovery of their physical function and to determine 
whether they can return to work.

There were some limitations to this case report. First, 
physical function could not be assessed on admission because 
of limited rehabilitation input as a result of infection control 
measures. Although the original physical function level was 
unknown, the patient’s exercise capacity was estimated to 
have improved to about 90% of that before admission. Sec-
ond, cardiopulmonary exercise testing for accurate evalua-
tion of exercise capacity could not be conducted for the same 
reason; consequently, it was unclear whether respiratory 
or cardiopulmonary function improved exercise capacity 
during hospitalization. Respiratory function tests on day 55 
showed a relatively low DLCO, suggesting that the improve-
ment in exercise capacity had resulted from improvements 
in factors other than diffusing capacity. Third, the reasons 
for the decreases in FEV1 and FVC and the improvements 
in DLCO and 6MWT distance after discharge were also 
unclear because the intensity of physical activities conducted 
after discharge were not investigated. After discharge, the 
patient was not able to perform endurance training with the 
same intensity as that done during hospitalization, which 
may have resulted in decreased FEV1 and FVC. Fourth, the 
patient was not followed up in terms of her ability to complete 
the physical work required of a nurse. It will be necessary to 
continue to evaluate symptoms and exercise capacity during 
follow up and to assess whether the patient can sustain the 
full practical workload of a nurse. Despite these limitations, 
this case report indicates the importance of rehabilitation 
management of severe COVID-19 patients from the acute to 
post-acute stages to return to work.

In summary, given the impact of the severity of impair-

Prog. Rehabil. Med. 2021; Vol.6, 20210025 7



Copyright © 2021 The Japanese Association of Rehabilitation Medicine

ments experienced by COVID-19 patients on returning to 
work, rehabilitation management is essential to improve 
physical, cognitive, and mental difficulties caused by PICS 
in the acute stage. Although discharge from the hospital for 
COVID-19 survivors is often the optimal outcome, current 
treatment trends may not provide optimal medical support, 
including rehabilitation management for impairments, dis-
abilities, and social disadvantages affecting COVID-19 
patients. Therefore, rehabilitation-related healthcare profes-
sionals need to consider rehabilitation management in the 
acute and post-acute stages of COVID-19.24) Studies with 
longer follow-up periods and a larger number of subjects 
are needed to document long-term outcomes in COVID-19 
patients.
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