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The fifth wave of the coronavirus disease 2019 (COVID-19) pandemic caused by delta variant infection 
depleted medical resources, and the Japanese government announced glucocorticoid use for outpatients.  
An appropriate outpatient-glucocorticoid treatment for COVID-19 has not been established; therefore, we 
created treatment manuals with indications for glucocorticoid administration in a care facility adequately 
equipped to manage patients with mild to moderate COVID-19.  Thirty-eight patients (24 males, 14 females; 
mean age 40.5 ± 11.8 years) were treated with glucocorticoids from August 1 to October 1, 2021 
[COVID-19 staging, mild (n = 1), moderate I (n = 19), and moderate II (n = 18)].  Patients were treated with 
6.6 mg/day d.i.v. or 6 mg/day p.o. dexamethasone, or 20-30 mg/day p.o. prednisolone.  The median (25th-
75th percentile) number of days from the date of onset to glucocorticoid administration was 8.0 days (7.0-
11.25 days).  While 24 patients were hospitalized, the condition of 14 improved without hospitalization.  The 
median number of days from glucocorticoid administration to hospitalization was 1.0 day (range, 1.0-1.0 
day).  In the non-hospitalized patients, the median number of days of glucocorticoid administration was 5.0 
days (5.0-5.25 days).  The mean number of days from glucocorticoid administration to discharge from the 
care facility for non-hospitalized patients was 8.4 ± 3.3 days.  The adverse reactions among 
non-hospitalized patients included insomnia (n = 1) and mild liver dysfunction (n = 3).  The present method 
of glucocorticoid administration can be safely used for patients with COVID-19 in care facilities.
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Introduction
Severe acute respiratory syndrome coronavirus 2 

(SARS-CoV-2) is responsible for the worldwide outbreak 
of coronavirus disease 2019 (COVID-19).  The Japanese 
guidelines for COVID-19 treatment recommend hospital-
ization for patients with pneumonia due to SARS-CoV-2 
(Clinical Practice Guidance Review Committee 2021c).  
However, during the fifth wave of the COVID-19 pandemic 
in Japan, i.e., from July to September 2021 (Fig. 1), there 
was scarcity of hospital beds as COVID-19 cases were rap-
idly increasing in number and advancing in severity.  Not 

only patients with pneumonia but also those with hypoxia 
could not be accommodated.

Miyagi Prefecture is located in the northeast of Japan 
and has experienced large earthquakes over several decades.  
Tohoku University Hospital and the government of Miyagi 
Prefecture have been closely collaborating, especially since 
the Great East Japan Earthquake that occurred on March 11, 
2011 (Akaishi et al. 2021).  After the outbreak of COVID-
19, Tohoku University and Miyagi Prefecture jointly estab-
lished a few care facilities for the isolation of patients with 
COVID-19 who were not indicated for administration to the 
hospital.  The doctors at Tohoku University Hospital have 
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been in charge of calling these facilities.  While symptom-
atic COVID-19 patients were admitted to one care facility 
that could provide additional medical services, such as pre-
scription medicines, the asymptomatic patients with posi-
tive polymerase chain reaction test result and those with 
minor symptoms were moved to other care facilities.  The 
doctors visited the medical care facility three times a week 
to examine patients exhibiting symptoms since October 
2020.

In the fifth wave of COVID-19 pandemic, the SARS-
CoV-2 delta variant (B.1.617.2) became dominant.  The 
positivity rate of the SARS-CoV-2 delta variant (B.1.617.2) 
during this period was 90.2%-100% (Miyagi Prefecture 
Government 2021).  Patients whose condition rapidly dete-
riorated were managed until they could be moved to a hos-
pital.  A robust clinical management system with oxygen 
support, drip infusion, and provision to administer gluco-
corticoid therapy had to be established since there was no 
antiviral drug that could be administered to outpatients.  In 
September 2021, the Japanese government, recognizing the 
depleted medical resources, announced the use of glucocor-
ticoids for outpatients presenting with hypoxia (Ministry of 
Health, Labour and Welfare 2021).  However, there were 
many COVID-19 outpatients without hypoxia but with high 
fever and physical exhaustion, and there have been few 
reports on the efficacy of glucocorticoids in patients with 
mild to moderate COVID-19 who were not hospitalized.

This study aimed to report the medical management of 
COVID-19 cases at a care facility during the delta variant 
outbreak and to discuss the safety and efficacy of glucocor-
ticoids administered to outpatients under limited conditions.

Materials and Methods
Eligibility criteria for patients

The medical records of Tohoku University Hospital 

and the care facility were accessed to select patients who 
were treated with oral or intravenous glucocorticoids from 
August 1 to October 1, 2021.

Classification of the severity of COVID-19 and treatments 
recommended in Japan

The Ministry of Health, Labour and Welfare in Japan 
announced and revised the treatment guidelines for 
COVID-19 in March 2020.  The latest guidelines as of 
January 20, 2022, the 6.1 edition, was announced on 
December 28, 2021 (Clinical Practice Guidance Review 
Committee 2021c).  In the guidelines, the severity of 
COVID-19 was classified as follows: mild, no pneumonia 
and no hypoxia [oxygen saturation of peripheral artery 
(SpO2) ≥ 96%]; moderate I, pneumonia with or without 
hypoxia (93% < SpO2 < 96%); moderate II, pneumonia and 
hypoxia (SpO2 ≤ 93%); and severe, ventilator requirement 
(Table 1).

The recommended treatment strategies for patients 
with mild COVID-19 during the abovementioned period in 
Japan (Clinical Practice Guidance Review Committee 
2021a, b) were restricted to observation and symptomatic 
therapy when necessary.  Only patients with aggravated risk 
factors received a neutralizing antibody therapy 
(casirivimab/imdevimab).  Remdesivir was recommended 
for patients with moderate I to severe COVID-19, dexa-
methasone (DEX) was for patients with moderate II or 
severe COVID-19, and both of them could be used for hos-
pitalized patients.  Therefore, most patients in the care facil-
ity with mild and moderate I COVID-19 symptoms were 
treated with acetaminophen, expectorant drugs, and antitus-
sive agents.  Traditional Japanese (kampo) medicine was 
also used.

Fig. 1.  Number of daily confirmed patients with coronavirus disease 2019 (COVID-19) in Japan. 
This graph was generated from the database provided by Nippon Hoso Kyokai (Japan Broadcasting Corporation): 
https://www3.nhk.or.jp/news/special/coronavirus/data-all/ downloaded on November 27, 2021. The fifth wave of  
COVID-19 pandemic in Japan is defined from July to September 2021 in this study.
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Medical treatment system established at the care facility
Since October 2, 2020, Tohoku University Hospital 

has collaborated with the government of Miyagi Prefecture 
and provided medical services to patients with COVID-19 
through a care facility managed by Miyagi Prefecture.  
Doctors prescribe medicines to patients in the facility using 
mobile tablet terminals connected to the medical records 
unit of Tohoku University Hospital.  Since January 2021, 
we have performed chest radiography and blood tests to 
adequately diagnose and treat patients with COVID-19 at 
the facility, along with doctor visits.  To the best of our 
knowledge, there were no other care facilities in Japan that 
provided chest radiography and blood sampling tests along 
with doctor visits.  When the number of patients with severe 
symptoms started rising in July 2021, Tohoku University 
Hospital sent doctors for consultation every day and estab-
lished a 24-h system to monitor oxygen saturation of blood 
and pulse rate.  An electrocardiogram, a portable ultrasonic 
inspection device, oxygen compressor, and drip infusion 
systems were also provided when necessary.  All medical 
information from patients in the care facilities were 
recorded in individual electronic files that were originally 
created by the staff of Tohoku University and Miyagi 
Prefecture.

Standardized treatment strategies for patients with COVID-
19 in the care facility

An action card and manuals were created for standard-
ized treatment and shared them with doctors and para-med-
ical staff (Fig. 2A, B).  Patients with a cough score of ≤ 4 
on the numeral rating scale (NRS) (0, no symptoms to 10, 
maximum level of symptoms) were prescribed over-the-
counter medicines.  If the NRS score for cough was ≥ 5, 
chest X-ray and blood examination were performed.  An 
anticoagulant was administered when the level of D-dimer 
was over 0.5 μg/mL.  When the patients had pneumonia and 
an SpO2 level of ≥ 96%, proper medications were pre-
scribed.  When the SpO2 level was ≤ 95%, the patient was 
provided with a 24-h SpO2 and pulse monitoring system.  
The 24-h monitoring system consisted of a pulse oximeter 
that was attached to the patient’s finger (Rad-97® with 
Radius PPG™, Masimo Japan, Tokyo, Japan) and a central 
managing system (CORD for Iris, TAKAHASI KOUGEI 
Laboratory Co. Ltd., Tokyo, Japan) that compiled the bio-

metric information obtained from the pulse oximeter.  If the 
SpO2 level was 94-95% and high fever and severe cough 
persisted for ≥ 7 days from onset, prednisolone was admin-
istered at a dose of 30 mg/day for 14 days after onset.  If 
the SpO2

 level was ≤ 93%, oxygen inhalation was started 
and coordination for hospitalization was requested at the 
COVID-19 Coordination Division of the government of 
Miyagi Prefecture.  Patients (without diabetes and those 
who were not pregnant) who could not be admitted on the 
same day were administered DEX at a dose of 6 mg/day 
orally or 6.6 mg/day by drip infusion for 14 days after 
onset.  Blood pressure and blood sugar levels were mea-
sured once a day to monitor the side effects of glucocorti-
coids.  After completion of glucocorticoid therapy, patients 
were called for follow-up within a week to check for recur-
rence.

Criteria for discharge from the care facility
Patients with COVID-19 were discharged after 10 

days from the onset of symptoms and after at least 72 h post 
symptom resolution, as per the guidelines of the Ministry of 
Health, Labour and Welfare.  Observations that qualified a 
patient for discharge were defined as follows: body temper-
ature < 37°C and an NRS score ≤ 2 for respiratory symp-
toms (e.g., cough, sputum, or dyspnea).  Although the body 
temperature of the patients who received glucocorticoids 
decreased, discharge decisions were dependent on these cri-
teria after the administration of glucocorticoids was com-
pleted.

Ethical statement
This retrospective observational study was approved 

by the Tohoku University Ethics Committee (Institutional 
Review Board number: 2021-1-447).  All procedures were 
carried out following the current version of the Declaration 
of Helsinki, revised in 2013.  Informed consent was 
obtained in an opt-out manner.

Statistical analysis
Distributions of normally distributed numeric variables 

are described as mean and standard deviation (SD), and 
non-normally distributed numeric variables are described as 
median and interquartile range (25th-75th percentiles).  
Student’s t-test or the Mann-Whitney U-test was used to 

Table 1.  Criteria for the severity of coronavirus disease 2019 in Japan.

Severity Saturation of oxygen Clinical feature

Mild SpO2 ≥ 96% No respiratory symptoms or only cough
No dyspnea or pneumonia

Moderate I 93% < SpO2 < 96% Dyspnea, pneumonia 
Moderate II SpO2 ≤ 93% Oxygen is required

Severe Admission to the ICU or respirator is required

Table 1 is edited from the 6.1 edition of the guideline for COVID-19 treatment issued 
on December 28, 2021 (Clinical Practice Guidance Review Committee 2021c). 
SpO2, oxygen saturation of peripheral artery; ICU, intensive care unit.
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compare the two groups according to the distribution pat-
terns of the evaluated variables.  The prevalence of categor-
ical variables between the two groups was compared using 
the chi-square test.  In each analysis, p-value of less than 
0.05 was considered statistically significant.  All analyses 
were performed using Statistical Package for the Social 
Sciences version 21 (IBM Japan, Tokyo, Japan).

Results
Characteristics of the patients

Table 2 shows the characteristics of patients who 
received glucocorticoids.  Of the 38 patients (24 males and 
14 females), 24 were hospitalized and 14 were not.  
Seventeen hospitalized patients received oxygen, while 
only two among the non-hospitalized patients required oxy-
gen.  Hospitalized patients tended to be older than non-hos-
pitalized patients and had a higher body mass index (BMI).  
A patient with mild COVID-19 had to be admitted to the 
hospital due to persistent cough and depressive state.  There 
were no differences in sex, smoking history, vaccination 

rate, and days from the onset of symptoms to care facility 
admission between hospitalized and non-hospitalized 
patients.  Hospitalized patients received glucocorticoids 
significantly earlier than non-hospitalized patients [8.0 (7.0-
9.75) vs. 10.5 (7.75-13.0) days from onset, p = 0.016].  
Patients who were indicated for hospitalization could be 
admitted to the hospitals within 1.0 (1.0-1.0) day after glu-
cocorticoid administration.  The duration of glucocorticoid 
therapy was significantly shorter for hospitalized patients 
than for non-hospitalized patients [1.0 (1.0-4.5) vs. 5.0 (5.0-
5.0), p < 0.01].  Non-hospitalized patients could be dis-
charged from the facility 8.4 ± 3.3 days after administration 
of glucocorticoids.  The number of patients who received 
an infusion of DEX was higher among hospitalized patients.  
None of the patients died while under care at the facility or 
after hospitalization.

Table 3 shows the results of the blood tests of patients 
with COVID-19 who were administered glucocorticoids.  
The levels of aspartate aminotransferase, creatine kinase, 
C-reactive protein (CRP), and D-dimer were significantly 

Fig. 2.  An action card and manuals for the treatment of patients with coronavirus disease 2019 (COVID-19) using glucocorticoids in the 
care facility. 
A. Flow chart for treatment of patients with COVID-19 in the care facility.  B. Indications and methods for glucocorticoid treatment 
(upper box) and precautions for treatment and management (lower box). NRS, numerical rating scale; OTC, over-the-counter; DOAC, 
direct oral anticoagulants; SpO2, oxygen saturation of peripheral artery; DM, diabetes mellitus; ICS/LABA, inhaled corticosteroid/
long-acting β-agonists; BW, body weight.

A B

Manuals for the treatment of coronavirus disease 2019
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higher in hospitalized patients than in non-hospitalized 
patients.

Among non-hospitalized patients, four had adverse 
reactions: mild insomnia (n = 1) and mild liver dysfunction 
(n = 3).  Insomnia improved with 5 mg of zolpidem tartrate.  
There were no patients whose blood pressure and blood 
sugar, measured once a day, exceeded 150/100 mmHg and 
200 mg/dL, respectively.

Presentation of the cases
Subsequently, we present the clinical courses of the 

two non-hospitalized patients whom we could follow-up 
through a second examination at the facility after improve-
ments in their symptoms.
Case 1: A 23-year-old male presented with fever (38.0°C) 
and tested positive for COVID-19 on day 1.  The patient 
had a constant high fever of 39-40°C and was admitted to 
the care facility on day 6.  He had smoked 20 cigarettes per 
day for the past 3 years and had pneumonia when he was a 

junior high school student.  He had not been vaccinated 
against SARS-CoV-2.  His height was 171 cm, body weight 
was 60 kg, and BMI was 20.5 kg/m2.  His body temperature 
was 38.2°C with an SpO2 of 97%, blood pressure of 123/75 
mmHg, and pulse rate of 106 beats per min, and the NRS 
scores were 6 and 4 for cough and nausea, respectively, on 
admission day.

The patient underwent chest radiography on the day of 
admission, which showed pneumonia shadows in the mid-
dle right lung (Fig. 3A).  Blood tests showed inflammatory 
changes with a white blood cell count of 2,720/μL and CRP 
of 4.07 mg/L, thrombogenesis tendency with D-dimer of 
0.56 μg/mL, and decreased platelet count of 11.0 × 104/μL.  
He was diagnosed with moderate I COVID-19 stage.  We 
prescribed 7.5 g/day of gokoto and shosaikotokakikyo-
sekko, which are kampo medicines for cough and sore 
throat; 60 mg/day of edoxaban tosilate hydrate; 2 mg/day of 
tulobuterol; and 500 mg of acetaminophen for fever.  Since 
his SpO2 level decreased to 93% on day 7, he was fitted 

Table 2.  Characteristics of the patients.

Total
(n = 38)

Hospitalized
(n = 24)

Not hospitalized
(n = 14) p-value

Age (years, mean ± SD) 40.5 ± 11.8 43.2 ± 11.6 36.0 ± 11.0 0.069

Sex (n, male/female) 24/14
(63.2%/36.8%)

15/9
(62.5%/37.5%)

9/5
(64.3%/35.7%) 0.91

BMI (mean ± SD) 25.4 ± 4.0 26.3 ± 3.9 23.8 ± 3.8 0.055

Smoking history, n (%) 18 (47.4) 11 (45.8) 7 (50.0) 0.804

Vaccination, n (%) 4 (10.5) 3 (12.5) 1 (7.1) 0.528

COVID-19 severity, n (%)
Mild 1 (2.6) 1 (4.1) 0 (0)
Moderate I 19 (50.0)   7 (29.2) 12 (85.7)
Moderate II 18 (47.4) 16 (66.7)   2 (14.3)

Days from onset to admission to the care facility* 5.0 (4.0-7.0) 6.0 (4.0-7.0) 5.0 (3.75-6.25) 0.283

Days from the onset to the administration of glucocorticoids* 8.0 (7.0-11.25) 8.0 (7.0-9.75) 10.5 (7.75-13.0) 0.016

Days of administration of glucocorticoids* 3.5 (1.0-5.0) 1.0 (1.0-4.5) 5.0 (5.0-5.0) < 0.01

Days from the administration of glucocorticoids to 
hospitalization* 

1.0 (1.0-1.0)

Days from the administration of glucocorticoids to discharge 
from the facility (mean ± SD) 8.4 ± 3.3

Types of glucocorticoids (n)
Injection of DEX (6.6 mg/day) 16 16 0
Oral administration of DEX 
(6 mg/day) 7 4 3
Oral administration of PSL (20-30 mg/day) 10 2 8
Injection and oral administration of DEX 4 1 3
Oral administration of PSL and DEX 1 1 0

The results are expressed as means ± standard deviation (SD), number (percentage), or medians and interquartile ranges (25-75 percen-
tiles) depending on the distribution of the variables.  *Median and interquartile ranges.
BMI, body mass index; COVID-19, coronavirus disease 2019; DEX, dexamethasone; PSL, prednisolone.
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with a 24-h monitoring device.  As the monitoring device 
showed that the SpO2 level stayed over 94%, O2 supple-
mentation was not provided.  However, high fever (38-
40°C) and cough (NRS score, 6-8) continued, and the 
patient was prescribed 6 mg/day of DEX on day 8 for 5 

days.  After the administration of DEX, the NRS scores for 
cough and fever decreased, and the SpO2 level increased 
(Fig. 4).  The chest radiography on day 14 showed an 
improvement in the pneumonia shadow (Fig. 3B).  He was 
discharged on day 16.

Table 3.  Results of a blood test obtained from the patients.

Total
(n = 34)

Hospitalized
 (n = 20)

Not hospitalized 
(n = 14) p-value

T. Bil (mg/dL) 0.1 (0.1-0.2) 0.1 (0.1-0.2) 0.1 (0.1-0.2) 0.90 
ALT (U/L) 39.5 (19.0-57.0) 45.5 (26.8-60.8) 31.5 (18.8-45.5) 0.26 
AST (U/L) 38.0 (27.8-49.8) 41.5 (31.0-64.3) 33.5 (22.8-47.3) 0.04 
ALP (U/L) 75.5 (67.0-89.0) 77.0 (69.3-97.0) 74.5 (66.3-84.3) 0.38 
LD (U/L) 259.5 (200.0-325.0) 295.0 (210.5-419.3) 218.0 (180.0-268.3) 0.07 
BUN (mg/dL)* 10.6 ± 3.3 10.6 ± 3.8 10.5 ± 2.7 0.92 
Creatinine (mg/dL)* 0.7 ± 0.2 0.7 ± 0.2 0.7 ± 0.2 1.00 
CK (U/L) 102.5 (69.0-169.5) 130.0 (76.0-227.5) 74.5 (55.5-104.8) 0.04 
Sodium (mmol/L)* 141.0 ± 3.0 140.5 ± 3.4 141.6 ± 2.4 0.29 
Potassium (mmol/L)* 3.8 ± 0.4 3.8 ± 0.4 3.9 ± 0.3 0.42 
Chloride (mmol/L) 98.5 (96.8-101.0) 97.5 (96.0-101.0) 101.0 (98.0-102.0) 0.04 
Glucose (mg/dL) 116.0 (102.0-137.5) 118.5 (105.3-145.8) 109.5 (100.5-131.8) 0.35 
HbA1c (%)* 5.4 ± 0.4 5.5 ± 0.4 5.2 ± 0.4 0.10 
CRP (mg/dL) 3.1 (1.0-5.3) 3.9 (2.2-6.0) 1.6 (0.5-3.9) 0.03 
WBC (102/μL) 38.2 (31.0-54.9) 38.2 (30.8-55.4) 38.3 (30.8-52.2) 0.89 
LYM (102/μL) 12.1 (9.2-14.8) 11.4 (8.7-13.7) 12.8 (9.4-15.8) 0.44 
RBC (104/μL) 496.5 (468.8-524.5) 498.5 (462.0-533.5) 495.5 (482.8-513.3) 0.94 
Hemoglobin (g/dL)* 14.7 ± 1.2 14.6 ± 1.3 14.7 ± 1.1 0.81 
Hematocrit (%)* 44.7 ± 4.0 44.7 ± 4.3 44.7 ± 3.6 1.00 
Platelets (104/μL) 17.1 (12.9-22.0) 16.2 (11.9-21.5) 17.5 (13.0-23.1) 0.51 
D-dimer (μg/ L) 0.2 (0.2-0.4) 0.3 (0.2-0.4) 0.2 (0.1-0.2) 0.01 

Values are expressed as median and interquartile ranges (25-75 percentiles), or expressed as mean ± SD*. 
T. Bil, total bilirubin; ALT, alanine aminotransferase; AST, aspartate aminotransferase; ALP, alkaline phosphatase; LD, 
lactic acid dehydrogenase; BUN, blood urea nitrogen; CK, creatine kinase; HbA1c, hemoglobin A1c; CRP, C-reactive 
protein; WBC, white blood cells; LYM, lymphocyte; RBC, red blood cells.

Fig. 3.  Chest radiography of Case 1 patient.
Chest radiography of Case 1 patient examined at the care facility on days 6 (A) and 14 (B) from the onset.
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Case 2: A 27-year-old male presented with fever (38-39°C), 
cough, sputum, general malaise, and headache.  The patient 
tested positive for COVID-19 on day 2.  The examination 
carried out in the hospital revealed mild pneumonia and, 
therefore, no need for hospitalization.  He was admitted to 
the care facility on day 7.  There was no history of smok-
ing, but he had Kasabach-Merritt syndrome until the age of 
12 and underwent surgery for pneumothorax when he was 
21 years old.  He had not been vaccinated against SARS-
CoV-2.  His height was 172 cm, body weight was 61 kg, 
and BMI was 20.6 kg/m2.  On the day of admission, his 
body temperature was 37.3°C, SpO2 level was 98%, blood 
pressure was 106/80 mmHg, and pulse rate was 88 beats 
per min.  The NRS scores were 6 for cough, 6 for dyspnea, 
4 for chest pain, 3 for general malaise, 3 for runny nose, 3 
for nasal obstruction, 8 for sore throat, and 3 for headache.

The patient underwent chest radiography at the facility 
on day 10, which revealed infiltrative shadows in the bilat-
eral lower lobes (Fig. 5A).  Blood tests showed no abnor-
mal findings: white blood cell count of 4,040/μL and CRP 
of 0.77 mg/L.  He was diagnosed with moderate I COVID-
19.  We prescribed 7.5 g/day of kakkonto and shosaikoto-
kakikyosekko, which are kampo medications for common 
cold and fever, respectively; 30 mg/day of dimemorfan 
phosphate; and 750 mg/day of L-carbocisteine.  The NRS 
score for cough and body temperature gradually decreased 
on day 16 but increased again on day 18.  On day 21, the 

NRS score for cough was elevated to 5, body temperature 
rose to 37.1°C, pulse rate was 114 beats per min, SpO2 level 
was 98%; therefore, the airway inflammation was consid-
ered to be prolonged and 20 mg/day of prednisolone was 
prescribed.  After 5-day administration of prednisolone, 
NRS scores for fever and cough decreased (Fig. 6).  Chest 
radiography on day 28 showed an improved pneumonia 
shadow and increased lung volume (Fig. 5B).  The patient 
was discharged on day 34.

Discussion
In this study, we reported the medical management and 

clinical course of patients with COVID-19 who received 
glucocorticoids at a care facility during the outbreak of the 
delta variant infection.  In Miyagi Prefecture, any patients 
whose condition worsened rapidly and required oxygen and 
glucocorticoids could be hospitalized almost the next day.  
Since no patient died while under care at the facility and 
after hospitalization, our method could be useful for the 
management of patients admitted at the right time.

There were only mild adverse reactions among non-
hospitalized patients, and high level of blood pressure or 
blood sugar was not observed.  These results demonstrate 
the safety of the presented method for non-hospitalized 
patients with COVID-19.

We presented the cases of two patients who were 
administered glucocorticoids.  Both patients were in the 

Fig. 4.  The clinical course of Case 1 patient.
Case 1 patient is admitted to the care facility on day 6 and discharged on day 16.  The upper graph shows the cough 
NRS score for Case 1 patient. Body temperature and SpO2 are shown in the lower graph.  NRS, numeral rating scale; 
BT, body temperature; SpO2, oxygen saturation of the peripheral artery.
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moderate I COVID-19 stage.  The Case 1 patient was 
administered 6 mg/day DEX due to the tendency toward 
hypoxia and thrombosis.  His fever, cough NRS, and SpO2 
level improved dramatically after the administration of 
DEX.  Meanwhile, the Case 2 patient was administered 20 
mg/day of prednisolone as his oxygenation was adequate, 
body temperature elevation was mild, and all blood test 
results were within the normal range.  The NRS score for 
cough also gradually improved, but the duration from the 
time of glucocorticoid administration to the day of dis-
charge was 8 days for Case 1 and 13 days for Case 2.  

These results suggest that the higher the dose of glucocorti-
coids, the faster the symptoms improved, and that DEX was 
more effective against COVID-19 than prednisolone.  
However, in some cases symptoms improved rapidly even 
with 20 mg/day of prednisolone, indicating that the 
response to type and dose of glucocorticoids varies from 
case to case.  The Japanese guidelines for the treatment of 
COVID-19 followed in the present study (Clinical Practice 
Guidance Review Committee 2021a, b) stipulated that DEX 
should only be used in patients who require oxygen.  
Therefore, prednisolone was prescribed if the patient did 

Fig. 5.  Chest radiography of Case 2 patient.
Chest radiography of Case 2 patient is examined at the care facility on day 10 (A) and day 28 (B) from the onset.

Fig. 6.  The clinical course of Case 2 patient.
Case 2 patient is admitted to the care facility on day 7 and discharged on day 34 after onset. The upper graph shows the 
cough NRS score for Case 2 patient.  Body temperature and SpO2 are shown in the lower graph.  NRS, numeral rating 
scale; BT, body temperature; SpO2, oxygen saturation of the peripheral artery.
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not need oxygen, severe cough did not improve, or the 
patient’s general condition tended to deteriorate.  The indi-
cations for prednisolone in Japanese medical insurance 
included bronchial asthma, asthmatic bronchitis, and 
improvement of general condition due to severe wasting 
disease.  During the delta variant pandemic, many patients 
had nausea, vomiting, and diarrhea in addition to severe 
respiratory symptoms.  Prednisolone was administered with 
the aim of improving these symptoms, which may have 
been effective in COVID-19 patients who did not need oxy-
gen.  DEX is considered to have no benefit in patients with 
mild to moderate COVID-19 (RECOVERY Collaborative 
Group et al. 2021).  However, Case 1 results proved that 
DEX could be useful for outpatients with moderate I 
COVID-19 with a hypoxic tendency if the timing of the 
medication is carefully considered.

Glucocorticoids for pneumonia have been suggested in 
clinical practice, but their efficacy has been debated.  A pre-
vious systematic review and meta-analysis indicated that 
glucocorticoids for severe infectious pneumonia are safe 
and effective (Stern et al. 2017; Jiang et al. 2019; Huang et 
al. 2019).  For COVID-19 pneumonia, the efficacy of glu-
cocorticoids for hospitalized patients has been well investi-
gated (Sarma et al. 2020; RECOVERY Collaborative Group 
et al. 2021; Ferreto et al. 2021; Yu et al. 2021), and they 
have been shown to reduce mortality and risk of progres-
sion to mechanical ventilation in patients with severe 
COVID-19 (Sarma et al. 2020).  However, there is little 
evidence on the efficacy and safety of glucocorticoids in 
outpatients with mild to moderate COVID-19.  A compara-
tive analysis conducted by Szente Fonseca et al. (2020) 
reported that the use of hydroxychloroquine, prednisone, or 
both for SARS-CoV-2-positive outpatients aged ≥ 40 years 
significantly reduced hospitalization risk by 50-60%.  They 
administered drugs expected to have antiviral effects, such 
as hydroxychloroquine, at the first doctor visit, and predni-
sone (1 mg/kg qd × 5 days, maximum 80 mg/day) was 
administered on day 6 from symptom onset.  Early admin-
istration of glucocorticoids without concomitant antiviral 
medication may promote viral proliferation and cause 
severe COVID-19.  In the hospital setting, anti-inflamma-
tory drugs can be used in combination with antiviral drugs, 
but this was difficult to achieve in the outpatient setting 
during the present study.  However, we had been forced to 
prescribe glucocorticoids in the outpatient setting due to the 
scarcity of hospital beds.  A retrospective cohort study of 
inpatients with COVID-19 treated with systemic glucocor-
ticoids in a Japanese hospital demonstrated that the patients 
in the successfully treated group were administered gluco-
corticoids for a median of 7 days after the onset of symp-
toms, and the administration was stopped 13 days after the 
onset of symptoms.  In contrast, in the rebound group, glu-
cocorticoids were started in a median of 5 days after symp-
tom onset and administered for a median of 5 days (Imai et 
al. 2021).  Based on this report, we started drug administra-
tion after 7 days of onset and continued until at least 14 

days of onset in the care facility.  This report was for hospi-
talized patients, but from our experience, it may also be 
applicable to outpatients.

A retrospective study by Shionoya et al. (2021) 
reported that the respiratory status of patients with COVID-
19 having pneumonia could deteriorate when the adminis-
tration of glucocorticoids preceded the administration of 
antiviral drugs.  The rates of intubation, admission to the 
intensive care unit, and extracorporeal membrane oxygen-
ation induction were significantly higher in the steroids-first 
group than in the antiviral drugs-first group.  In the steroids-
first group, the day of administration from the onset was 5.6 
± 2.4 days compared with 9.7 ± 5.6 days in the antiviral 
drugs-first group.  As faster administration of glucocorti-
coids may cause worsening of the disease, if the day of 
administration from the onset in the steroids-first group was 
longer than 7 days, the results may have been different.  
Evidence on the use of glucocorticoids for COVID-19 still 
needs to be accumulated.  Some studies are currently under-
way (Saiz-Rodríguez et al. 2020; Les Bujanda et al. 2021), 
and their results are expected to be reported.

On December 24, 2021, the Ministry of Health, Labour 
and Welfare granted special approval to molnupiravir, the 
first oral RNA polymerase inhibitor in Japan that can be 
used for patients with mild to moderate I COVID-19.  
Molnupiravir can be used only for patients at risk of aggra-
vation, and its efficacy in Japanese patients requires further 
studies.  As molnupiravir or other oral antiviral drugs are 
used more widely, the use of glucocorticoids in the outpa-
tient setting will decrease.  However, for patients whose 
symptoms worsen despite the use of antivirals, the present 
study may be useful as a reference for glucocorticoid ther-
apy.

Clinical trials have been conducted for patients with 
mild to moderate COVID-19 using RNA polymerase inhibi-
tors, protease inhibitors, antiparasitic drugs, and kampo 
medicines in Japan (Takayama et al. 2021; Clinical Practice 
Guidance Review Committee 2021c).  The results from 
these trials are awaited.

The limitations of this study are the small number of 
patients and the observational nature of the study.  We were 
unable to confirm whether the patients admitted to the hos-
pital developed a severe stage of COVID-19.  More evi-
dence is needed, especially from randomized controlled 
studies, to confirm the efficacy of glucocorticoids in patients 
with COVID-19.

The presented method for administering glucocorti-
coids is safe and useful for patients with COVID-19 at the 
care facility.  This may be adapted to other forms of 
COVID-19 pandemic or new respiratory infectious dis-
eases.
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