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INTRODUCTION

Cancer patients are at significantly increased risk for 
coronavirus disease 2019 (COVID-19),1) and at high risk of 
severe disease.1,2) In particular, patients with hematological 
malignancies are at high risk of infection, severe disease, 
and death from COVID-19.3) Patients with hematological 
malignancies, especially lymphoid malignancies, or patients 

undergoing chemotherapy, have impaired immune responses 
to the virus and its vaccine.4,5) Therefore, treatment of 
COVID-19 for such patients tends to be prolonged and is 
conducted in an isolated environment.

Patients with hematological malignancies have poor physi-
cal function and poor levels of physical activity.6–8) Those 
with moderate-to-severe COVID-19 experience respiratory 
failure and decreased physical activity, which result in func-
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Background: This case report describes the successful management of rehabilitation therapy for 
a hematological malignancy patient who was receiving chemotherapy and had coronavirus dis-
ease 2019 (COVID-19). Case: A 76-year-old man receiving chemotherapy for relapsed refractory 
multiple myeloma (MM) presented to our hospital with fever and dyspnea and was hospitalized 
with a diagnosis of COVID-19. Physical therapy (20 min/day, 5 days/week) was started on day 
6 of hospitalization while the patient was receiving oxygen therapy. Conditioning exercises and 
movement exercises were performed in an isolation room, and blood counts, fracture susceptibil-
ity, and respiratory status were monitored. The patient was severely immunocompromised and 
required 34 days of isolation due to persistent severe acute respiratory syndrome coronavirus 2 
virus (SARS-CoV-2) infection. Physical function was assessed by manual muscle testing of the 
lower extremities and by the extent of lower extremity fatigue and dyspnea on exertion, as assessed 
using the Borg scale. Motor capacity was assessed using the de Morton Mobility Index (DEMMI) 
score and the Barthel Index (BI). Muscle weakness and severe dyspnea developed 4 days after 
physical therapy was started. However, physical therapy led to improvements in DEMMI score 
and BI. The patient was discharged home on day 43 with home medical care. Discussion: Careful 
management of MM and COVID-19 facilitated safe treatment with physical therapy. The patient’s 
physical function improved with a carefully planned physical therapy program. Moreover, the 
patient required prolonged isolation due to persistent viral shedding; however, as a result of the 
treatment, which was coordinated between physicians and nurses, the patient could be discharged 
home.
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tional decline. Rehabilitation therapy is important for patients 
with hematological malignancies or COVID-19 to improve 
and maintain physical function and activities of daily living 
(ADL). However, the management and impact of rehabilita-
tion therapy on patients with hematological malignancies 
who also have COVID-19 have rarely been reported and 
remain unclear. Herein, we report how we provided physical 
therapy to improve ADL in a multiple myeloma patient with 
COVID-19 while maintaining infection control measures 
and continuing cancer care. Written informed consent was 
obtained from the patient and his family for publication of 
this case report.

CASE

The patient was a 76-year-old man receiving chemoim-
munotherapy for multiple myeloma (MM) at our hospital. 
He was diagnosed with symptomatic MM about 8 months 
previously in addition to renal failure, anemia, a clavicle 
fracture, and intraspinal tumors at the level of the thoracic 
spine (Th). Chemotherapy was initiated with high-dose dexa-
methasone (HD-DEX), and radiation therapy was applied to 
the Th4 and Th11 segments, which were involved in spinal 
compression. The patient was then treated with bortezomib 
and dexamethasone, followed by daratumumab, bortezomib, 
melphalan, and prednisolone (DVMP). After three cycles of 
DVMP, it was determined that the disease was progressive 
and an additional compression fracture at L1 was noted. The 
patient was treated with vincristine, doxorubicin, and dexa-
methasone, but the disease continued to progress. We once 
again administered HD-DEX, followed by pomalidomide, 
cyclophosphamide, and dexamethasone. On day 12 during 
the third cycle, the patient developed a fever and was tested 
for severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2). The polymerase chain reaction (PCR) test resulted in 
a diagnosis of severe COVID-19, even though the patient had 
received two doses of COVID-19 vaccine. Before admission, 
the patient was able to move around at home unassisted. He 
used a walker to ensure safe movement outside the house 
because of his stooped posture, which was a result of com-
pression fractures.

Treatment of COVID-19
Chemotherapy for MM was temporarily suspended 

and treatment for COVID-19 was initiated. The course of 
treatment and general condition during hospitalization are 
shown in Fig. 1 On admission, the patient had a fever and 
respiratory failure. Initially, he was administered 3 L/min of 

oxygen with a nasal cannula; however, the respiratory status 
deteriorated on day 3 of hospitalization, and nasal high flow 
(NHF) oxygen therapy was introduced. The respiratory con-
dition gradually improved after treatment, which included an 
antiviral drug (remdesivir), an antibody drug (sotrovimab), 
dexamethasone, an antithrombotic agent (heparin), anti-
biotics, and an antifungal agent. The patient was weaned 
from NHF on day 10 and no longer required supplemental 
oxygen on day 12. However, on day 20, his respiratory con-
dition worsened again, and computed tomography revealed 
bilateral infiltrations and pleural effusion. A SARS-CoV-2 
antigen test was highly positive, and a PCR test was positive 
with a cycle threshold (CT) value at 21.0, revealing that viral 
elimination was insufficient and the patient was still infec-
tious. He was kept isolated, and COVID-19 treatment was 
continued, including an antiviral drug and γ globulin, as his 
globulin levels were extremely low. On day 34, an antigen 
test was negative and a SARS-CoV-2 PCR test showed a CT 
value of 35.0; therefore, isolation was discontinued.

Physical Therapy
The course of physical therapy is shown in Fig. 1 Therapy 

began on day 6 of hospitalization and was conducted in 
the patient’s private isolation room by therapists wearing 
personal protective equipment (Fig. 2). Hemoglobin and 
platelet levels were monitored to assess the risk of anemia 
and bleeding, and bone fracture susceptibility due to MM 
was considered when determining the appropriate exercise 
load. Anemia can lead to inadequate oxygen supply, which 
can lead to falls and decreased performance. Therefore, the 
discontinuation criterion was set at a hemoglobin level of 
7.0 g/dL. Moreover, if the platelet count fell below 10,000/μl, 
the patient was to avoid active exercise and reduce his ADL 
as much as possible. The patient had previously suffered 
fractures of the spine and clavicle, and bone fragility due 
to multiple myeloma was noted. New fractures would likely 
result in a further decline in ADL. Therefore, the patient was 
treated with great care to avoid falls and movements that 
put stress on the spine and ribs. Physical therapy sessions 
lasting 20 min were performed 5 days/week. Items needed 
for physical therapy treatment that could be disinfected or 
disposed of (tools for climbing up and down stairs and rubber 
bands that can be disposed of after use) were brought into 
the isolation room. On days when physical therapy was not 
provided, exercises were carried out under the supervision of 
nurses based on leaflets prepared by the physiotherapist. The 
leaflets were additionally used to encourage self-exercise.
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Fig. 1. Course of treatment and general condition of the patient. SARS-CoV-2, severe acute respiratory syndrome coronavi-
rus 2; TAZ/PIPC, tazobactam/piperacillin; LVFX, levofloxacin; VCZ, voriconazole; FLCZ, fluconazole; DEX, dexametha-
sone; FiO2, fraction of inspiratory oxygen; RCC, red cell concentrate; PCR, polymerase chain reaction, IVIG, intravenous 
immunoglobulin; NC, nasal cannula; NHF, nasal high flow; Hb, hemoglobin; CT value, cycle threshold value.

Fig. 2. (A) Physical therapy in the isolation room; (B) physical therapy after the patient was 
released from isolation.
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Measurements
Physical measurements reflecting the outcome of physical 

therapy are shown in Table 1. Physical function was as-
sessed using manual muscle testing (MMT) of the proximal 
and distal lower extremity muscles. Dyspnea and lower 
extremity fatigue on exertion were assessed using the Borg 
scale. The de Morton Mobility Index (DEMMI) score was 
used to assess movement ability. ADL was assessed using 
the Barthel Index (BI).

Progress of Physical Therapy
The progress of physical therapy is shown in Fig. 1. At 

the beginning of the treatment, the patient was under NHF 
oxygen therapy but did not complain of dyspnea; his vital 
signs were stable. The patient was able to perform transfers 
under observation. Therefore, pacing instruction regarding 
how to breath comfortably during exertion was provided 
as part of the respiratory rehabilitation therapy, and condi-
tioning exercises in the standing position were initiated to 
prevent decline in physical function. On day 10, the patient 
was weaned from NHF therapy. Although the patient had 
recovered from respiratory failure and was able to breathe 
independently after treatment, he had difficulty standing 
up without assistance. There was no decrease in oxygen 
saturation on exertion; however, the patient had an increased 
respiratory rate, complained of severe fatigue and dyspnea, 
required assistance when transferring to a portable toilet, 
and had difficulty with the stepping exercise. Severe fatigue 
in the lower limb muscles and dyspnea persisted during 
exertion, and a decline in ADL was observed. Therefore, 
the level of physical therapy treatment was reduced, and 
conditioning exercises were performed with the patient in 

the supine or seated position, according to the respiratory 
status. For respiratory rehabilitation therapy, we encouraged 
the patient to relax his respiratory muscles, and gave pacing 
instructions to avoid stretching of the thoracic cage; this was 
done because the patient had a stooped posture and general-
ized bone weakness due to MM. Furthermore, self-exercise 
was encouraged by the therapists and medical staff by 
providing instructions for independent training because the 
patient tended to remain in bed in his isolated environment. 
Although the patient’s dyspnea and fatigue persisted, muscle 
strength gradually improved. By day 20, he was able to stand 
up with minimal assistance and walk around the room with 
the use of a walker. However, on day 20, respiratory status 
again deteriorated, and because of his positive SARS-CoV-2 
PCR status, physical therapy treatment continued to be con-
ducted in the isolation room. By day 25, the patient’s general 
condition and respiratory status had again improved and he 
was able to undergo the same treatment that was initially 
given. At this point, the patient was able to sit independently, 
stand up with minimal assistance, and perform some stand-
ing lower extremity exercises. The standing exercises were 
gradually increased in frequency to improve muscle strength.

Outcome
The patient was discharged from hospital on day 43 and 

was able to walk with the help of a walker. Outdoors, he 
was wheelchair-bound. On discharge, MMT was 3 for the 
proximal leg muscles and 3 for the distal leg muscles; these 
scores were lower than those at the start of physical therapy 
treatment for the proximal leg muscles. The lowest DEMMI 
score during the hospital stay was 24 points, and this had 
improved to 39 points at discharge. The lowest BI was 20 
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Table 1. Measurements of the patient’s physical condition

Before  
admission

Hospitalization day

Day 6 Day 10 Day 17 Day 23 Day 27 Day 34 Day 41 Day 43
MMT of lower extremity, 0–5 grade
 Proximal muscles 4 3 3 3 3 3 3 3
 Distal muscles 3 3 3 3 3 3 3 3
Borg scale (on exertion), 6–20 points
 Dyspnea 14 16 15 16 14 14 14 14
 Leg fatigue 15 16 15 15 15 14 13 13
DEMMI score, 0–100 points 100 33 27 33 24 36 36 39 39
BI, 0–100 points Walking without 

assistance
30 20 50 25 35 60 75 75

MMT, manual muscle testing; DEMMI score, de Morton Mobility Index score; BI, Barthel Index.
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points, but this had improved to 75 points at discharge.

DISCUSSION

The patient was receiving chemoimmunotherapy for MM 
as an outpatient when he contracted SARS-CoV-2. Due to 
MM, long-term treatment for COVID-19 was necessary, and 
the patient was isolated for a long period of time, resulting 
in decreased physical activity and physical function, as 
well as an eventual decline in ADL. Early physical therapy 
treatment, including exercise therapy and movement prac-
tice, was successfully performed while infection control 
measures were taken against COVID-19 and cancer care was 
managed; this regimen resulted in an improvement in ADL.

At the beginning of physical therapy, the patient was able 
to rise from bed, stand up, maintain a standing position, and 
walk under supervision; however, within a few days, the 
patient showed marked progressive muscle weakness and 
increased dyspnea on exertion. Despite physical therapy, in 
the following few days, physical activity and ADL decreased 
to levels that required assistance. Both dyspnea and lower 
extremity fatigue worsened during this period, according to 
the Borg scale. The cause of this decline in ADL was the in-
creased breathing workload after the patient was weaned off 
NHF therapy, resulting in increased dyspnea. Furthermore, 
we believe that the decreased supply of stable oxygenation 
also led to a decrease in muscle strength on exertion. Re-
spiratory pacing and movement exercises during exertion 
improved ADL, but muscle weakness and dyspnea during 
exertion were prolonged. Various factors were considered 
to be responsible for this, including decreased muscle 
function due to COVID-19, myopathy due to steroid use, 
and decreased physical activity and physical function due 
to isolation. It has been reported that COVID-19 induces 
hypercatabolism, resulting in decreased muscle function 
and sarcopenia.9,10) Steroid myopathy is also associated 
with muscle weakness with proximal muscle predominance, 
resulting in limitation of activities such as standing up.11) 
Furthermore, disuse syndrome due to inactivity causes gen-
eralized muscle weakness, and ICU-acquired weakness re-
portedly causes rapid muscle weakness.12,13) Our patient had 
all of these conditions; however, as laboratory examination 
could not be performed because of the patient’s isolation, 
we were unable to determine the exact cause of the muscle 
weakness. Another major complaint from the patient was 
respiratory distress, for which there were multiple possible 
causes. Respiratory distress can arise from systemic muscle 
dysfunction. Both skeletal and respiratory muscles can be 

affected by steroid myopathy.11,14) The patient had a history 
of spinal compression fracture and rib fracture, which might 
have contributed to both dyspnea and poor compliance of the 
thorax. However, it was feared that stretching the thorax and 
excessive spinal extension might cause new fractures and 
were therefore avoided.

Physical therapy is useful in improving physical function 
and ADL in these medical conditions.15–17) The efficacy of 
exercise therapy is well known in the rehabilitation therapy 
of cancer patients undergoing chemotherapy; even low-
intensity exercise therapy is effective.18) A rehabilitation 
program adapted to the general condition and respiratory 
status has been recommended for COVID-19 patients.19) The 
present case report concerned an elderly cancer patient un-
dergoing chemoimmunotherapy in whom COVID-19 might 
have caused progressive hypercatabolism. Therefore, low-
intensity exercise was started on the bed in accordance with 
the patient’s decreased physical function and respiratory 
status. Blood data were carefully monitored for anemia so 
that the exercise load could be adjusted if necessary to avoid 
overloading the patient. To prevent new fractures, respira-
tory rehabilitation consisted mainly of respiratory pacing 
during exertion. By gradually increasing the amount and 
load of exercise according to the patient’s respiratory condi-
tion and general condition, and by integrating programs for 
respiratory rehabilitation and muscle function, it is possible 
to improve physical function as assessed by DEMMI and BI. 
Patients with hematological malignancies are immunodefi-
cient because of the primary disease and chemoimmunother-
apy, which impairs antibody production. Therefore, when 
such patients are infected with SARS-CoV-2, viral elimina-
tion takes longer.20) The current patient had to be isolated 
for 33 days because his SARS-CoV-2 viral load remained 
high. A self-exercise instruction leaflet was prepared, and 
exercise was encouraged by the therapist and medical staff 
to further improve physical function and movement ability 
of the patient. Moreover, with careful management of MM 
treatment, the patient could be discharged without secondary 
disabilities such as falls or bone fractures, although he still 
had dyspnea and decreased levels of ADL compared to those 
before hospitalization.

In cases of COVID-19 in hematological malignancy pa-
tients undergoing chemotherapy, a longer isolation period 
may be necessary, and therapists should organize a physical 
therapy program taking into consideration the isolation pe-
riod due to the risk of COVID-19, the pathophysiology of the 
cancer, and the risks posed by chemoimmunotherapy. In the 
present case, the patient was discharged from hospital after 
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undergoing physical therapy; special attention was paid to 
his physical condition, and treatments to increase activity in 
cooperation with various medical professionals were carried 
out while he was in isolation. For cancer patients with CO-
VID-19, early and prolonged treatment with physical therapy 
is important. Careful management of cancer and infection 
control measures against COVID-19 can enable physical 
therapy to be conducted safely.
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