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Abstract

Purpose To characterize the clinical features and outcome of patients treated at a specialized hospital for coronavirus disease
2019 (COVID-19).

Methods We retrospectively reviewed the symptoms on admission, treatment, and outcome of a total of 300 patients with
mild (peripheral oxygen saturation (SpO,) >96%), moderate I (93% < SpO, <96%), moderate II (SpO, <93%) and severe
(requiring admission to the ICU or mechanical ventilation) COVID-19.

Results Median age was 53 (interquartile range [IQR] 33-72) years and 57% was male. The number of patients with mild,
moderate I, IT and severe condition was 85, 138, 61 and 16, respectively. Common presenting symptoms were cough (n=71),
loss of taste (42), loss of smell (39), fever >37.5 °C (36). Dyspnea was observed only 21 cases; 57 reported no symptoms on
admission. Favipiravir, ciclesonide, dexamethasone, and heparin were administered in 106, 168, 65, and 38 patients, respec-
tively, but not remdesivir. The median duration of hospitalization was 10 (7—15) days. All patients with mild and moderate I
severity were discharged. Among the 77 patients classified as moderate II or severe, 3 were transferred to tertiary hospitals
for further treatment on the day of admission. The respiratory condition worsened in 21 patients; 18 required transfer to
tertiary hospitals 3 (median) days after admission and 3 died.

Conclusion Respiratory condition recovered in 92%; whereas it worsened in 7% and the mortality rate was 1%. The ratios of
male patients, of patients with diabetes mellitus in those with the decreased respiratory condition, were significantly higher
than recovered.
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Coronavirus disease 2019 (COVID-19) is a global pandemic
and nearly 73 million cases and 1.5 million deaths have been
reported worldwide until November 2020.! The clinical
spectrum of COVID-19 appears to be wide, encompassing
asymptomatic infection, mild upper respiratory tract illness,
and severe viral pneumonia with respiratory failure and even
death [1]. A high proportion of patients (10-32%) requires
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admission to high dependency or intensive care units [1-3],
and the clinical course of those patients, prognostic factors
have been repeatedly reported [2, 4, 5]. On the other hand,
despite an increasing importance of neighboring hospitals
for initial treatment with an outbreak of COVID-19, pro-
files and clinical course of patients in those hospitals with a
wide range of severity are less reported [6, 7]. We aimed to
explore the clinical, laboratory characteristics and outcome
of patients at the first Japanese hospital designated to treat
COVID-19 patients.

! https://coronavirus.jhu.edu/map.html, accessed Dec. 16, 2020.
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Methods

This is a retrospective, observational study at Osaka City
Joso Hospital, a public hospital located in the north of
Osaka prefecture with a population of 8.8 million. Ours was
the first hospital in Japan dedicated to COVID-19 patients
when the system was started. It was initially scheduled to
admit a maximum of 20 patients, which was expanded to 70
later. After obtaining approval from the institutional ethics
committee (No. 2-5, September 28, 2020), all consecutive
patients who were admitted to our hospital during the period
from March 25 to September 14, phase 2 of COVID-19 pan-
demic, were included in the study. Written informed consent
from each patient was waived by opting out.

Profiles of patients

People with suspected COVID-19 infection underwent
reverse transcription-polymerase chain reaction (RT-PCR)
test of a nasopharyngeal sample for SARS-CoV-2 at hospi-
tals, clinics and drive-through testing stations. Information
of all infected patients is collected at the Osaka Prefectural
Follow-up Center via the local public health centers in each
city, and triage doctors order them to stay home, in the
hotels, to be admitted to hospitals providing regular medical
care or tertiary hospitals, according to the severity classifica-
tion made by the Ministry of Health, Labour and Welfare,?
where mild, peripheral oxygen saturation (SpO,) >96%,
with no respiratory symptoms or coughing only, no short-
ness of breath; moderate I (patient does not suffer respiratory
failure), 93% < SpO, < 96%, with shortness of breath and
pneumonia findings; moderate II (patient suffers respiratory
failure), SpO, <93% and oxygen administration is required;
severe, requiring admission to the ICU or mechanical ven-
tilation. Our hospital, as one of the neighboring hospitals,
mainly received patients with COVID-19 of mild, moderate
I or II severity, and those with severe COVID-19 requiring
no life-prolonging treatment.

Treatment

Blood test, chest X-ray, and if required, CT scan were per-
formed on admission. Symptoms and complaints on admis-
sion were recorded by the attending nurses. Supplemental
oxygen was administered in order to maintain SpO, >93%.
Patients received medications for COVID-19 pneumonia
according to the methods suggested by the Ministry of
Health, Labour and Welfare (see Footnote 2). Oral favi-
piravir, an RNA polymerase inhibitor, and inhalational

2 https://www.mhlw.go.jp/content/000646531.pdf, accessed Dec. 23,
2020.
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ciclesonide, corticosteroid for bronchial asthma, were
administered in the form of a clinical trial after obtaining
approval from the ethics committee of our institute (No.
1-10 and 1-11, respectively, March 30, 2020) as well as
from each patient, based on the decision by the individual
physicians. Intravenous dexamethasone 6.6 mg/day was
administered for 10 days in case SpO, decreased below
93% with inhalational oxygen. Subcutaneous heparin
10,000 units/day was added to dexamethasone in patients
with abnormal increase of plasma fibrinogen. Remdesivir
was not used because its use has been limited to those with
severe cases requiring the introduction of extracorporeal
membrane oxygenation or mechanical ventilation. In case
a decrease of SpO, below 93% with inhalational oxygen at
5 L/min lasted for > 12 h, patients were transferred to tertiary
hospitals for intensive care unless they required no life-pro-
longing treatment. Discharge criteria were (1) 10 days after
the date of onset and 72 h after the resolution of symptoms,
or (2) 24 h after the resolution of symptoms if the patient
has tested negative for the PCR test twice with at least 24 h
between tests (see Footnote 2). The last follow-up date was
October 2020, when all the subjects were discharged or died.

Data collection and statistical analysis

We collected data from the electronic medical records (Meg-
aOak, NEC Corporation, Tokyo). Information of past his-
tories was obtained from the patients, their families, and
previous institutes where they stayed. We did not calculate
the Sequential Organ Failure Assessment Score or APACHE
I score because consciousness disturbance or hypotension
was observed in no patients on admission, and arterial blood
gas was not measured in most of them. No statistical sample
size calculation was performed a priori owing to the nature
of the study. We defined recovery as an improvement of the
grade of severity from moderate I or IT on admission to mild.
Patients’ condition was also construed as being recovered if
they satisfy the aforementioned criteria for discharge. We
defined worsening as SpO, decreasing to < 93% with inha-
lational oxygen at 5 L/min for > 12 h.

Statistical analyses were performed by SigmaPlot 12
(Systat Software Inc., San Jose, California, USA). Con-
tinuous variables are presented as median (range), if not
specified. Categorical variables are presented as frequency
(percentage). Categorical data of the severity and outcome
among the three age groups were analyzed by chi-square test
or Fisher’s exact test. For univariate comparisons between
patients with recovered and worsened respiratory condi-
tion Mann—Whitney’s U-test was used. Duration of hos-
pitalization among the three age groups was analyzed by
Kruskal-Wallis test, followed by Dunn’s multiple compari-
sons. P <0.05 was regarded as statistically significant.
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Table 1 Severity on admission, duration of hospitalization, and outcome of the three age groups

Age  Severity on admission Duration of hospi- Outcome
- talization (days) -

Mild MI MII  Severe Total (%) Improve Unchange Worsen Died
[Mild+M [M II+severe] [worsen + died]
I]

<40 52 36 6 1 95 (32%) 9 ([7-12],1-39) 93 1 1 0
[88] [7] [1]

40-69 19 60 31 7 117 (39%) 10 ([7-18], 1-52) 103 1 13 0
[79] [38]** [13]

<70 14 42 24 8 88 (29%) 14 ([9-22], 1-85)* 80 ! 4 3
[56] (321 (71t

Total 85 138 61 16 300 10 ([7-15], 1-85) 276 3 18 3
[223] [77]

The number of patients is expressed as the absolute value (percentage), [sum of the two severity groups] or [sum of the worsen and died]. The
duration of hospitalization is expressed as median days ([25-75% interquartile range], range)

MI moderate I, M II moderate 1T

*#P <0.001 compared with the ratio of patients to the total number in the age group <40 years

¥P <0.001 compared with the duration of hospitalization of patients <40 years and 40-69 years

1P=0.03 compared with the ratio of patients in the age group <40 years

Results
Profiles

A total of 300 patients, including one who was readmitted
and calculated as two individuals, were included (median
age, 53 years [interquartile range {IQR}, 33-72; range
15-100 years]; 57% male). The median time from illness
onset to admission was 7 (IQR, 4-9; range, 1-44) days,
including a young female in whom results of the retest for
SARS-CoV-2 RNA was positive and was admitted to our
hospital 44 days after initial onset. Among the 300 patients,
223 (74%) including 10 pregnant women were classified as
mild or moderate I severity (n =385 and 138, respectively)
requiring no supplemental oxygen, and the remaining 77
patients were accompanied with moderate II or severe res-
piratory condition (n =61 and 16, respectively, Table 1). Of
the 16 patients with a severe condition on admission, 13
(81%) were transferred from tertiary hospitals, of whom 10
patients had undergone mechanical ventilation under tra-
cheal intubation in those hospitals. They were still requiring
supplemental oxygen > 5 L/min for maintaining SpO,>93%
after extubation.

The ratio of patients classified as moderate II or severe
condition to the total number of patients between 40 and
69 years (38/117) and >70 years (32/88) was significantly
higher than those <40 years (7/95) (P <0.001 for both,
Table 1). Patients had been staying in their homes (206
[69%]), hospitals (62 [21%]), hotels (16 [S%]) or care homes
(16 [5%]) before admission to our hospital. A cluster of

COVID-19 cases occurred in hospitals and care homes, from
where 31 patients were transferred to our hospital. Among
the 62 patients who had been staying in other hospitals, 34
were transferred for treatment of COVID-19 based on the
positive results of RT-PCR; the remaining 28 were for fol-
low-up treatment of COVID-19 after recovering from severe
stage in the tertiary hospitals in Osaka.

Symptoms and laboratory data

Common presenting symptoms on admission were cough,
loss of taste, loss of smell, fever >37.5 °C, and general
fatigue. Only 21 (7%), much fewer than 77 cases with moder-
ate II or severe condition, complained of dyspnea (Table 2).
Notably, 57 (19%) cases reported no symptoms on admis-
sion. The most common comorbidities were hypertension,
followed by diabetes mellitus, cerebral vascular disease and
dementia. Chest XP demonstrated abnormal shadows indica-
tive of pneumonia in 186 (62%) patients. Ground-glass opac-
ity and consolidation typical for COVID-19 pneumonia were
detected in 177 (83%) of a total of 214 patients underwent
chest CT scan. More than 50% of the patients presented with
abnormally increased levels of C-reactive protein (CRP),
ferritin, and fibrinogen within 4 h after admission (Table 3).
Lymphocytopenia (< 1.1x 10°/L) was detected in 44%.

Treatment and outcome
The median duration of hospitalization of all patients was 10

(IQR, 7-15; range, 1-85) days (Table 1). It was significantly
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Table2 Symptoms on admission and comorbidities

Table 3 Laboratory data on admission

Symptoms
Cough 71 (24)
Loss of taste 42 (14)
Loss of smell 39 (13)
Fever>37.5 °C 36 (12)
General fatigue 36 (12)
Dyspnea 21 (7)

Comorbidities
Hypertension 68 (23)
Diabetes mellitus 60 (20)
Cerebral vascular disease without dementia 13 (4)
Dementia 12 (4)
Psychiatric disease 93
Chronic obstructive lung disease 8(3)
Ischemic heart disease 7(2)
Chronic heart failure 712)
Obstructive sleep apnea 6(2)

Data are expressed as the number of patients (percentage)

longer in patients > 70 years than in those <40 years and
40-69 years (14 vs. 9 and 14 vs. 10 days, P <0.001 for both).
Favipiravir, ciclesonide, dexamethasone and heparin were
administered in 106 (35%), 168 (56%), 65 (22%), and 38
(13%) patients, respectively.

Respiratory condition recovered in 276 (92%) patients
including all cases with mild and moderate I severity on
admission (n=223). Of those 276 patients, 229 were dis-
charged home; 33 and 14 were discharged to outside hospi-
tals and nursing facilities, respectively, because of difficulties
in daily life after discharge. Most of them stayed in hospi-
tals and nursing homes before transferring to our hospital.
In two males initially classified as moderate II and severe,
the respiratory condition was poorer than the prehospital
information reported by the triage doctor and both of them
apparently required tracheal intubation soon after arrival at
our hospital. A 30-year-old pregnant woman (36 weeks and
1 day) was transferred from a university hospital. Although
the initial classification of severity was moderate II, she
developed remarkable tachypnea with SpO, <93% with sup-
plemental oxygen 1 h after arrival at our hospital, suggest-
ing that her condition was severe. These three patients were
transferred to tertiary hospitals with unchanged conditions
on the day of admission to our hospital and were excluded
from the outcome evaluation.

Among the 74 patients classified as moderate II and
severe COVID-19 (n=59 and 15, respectively), the res-
piratory condition worsened in 21 patients (initial classi-
fication: mild II, 16 and severe, 5) during hospitalization
(Table 1); 18 of them were urgently transferred to tertiary
hospitals after staying 3 (1-7) days, and 3 (85, 85 and

@ Springer

White blood cell count, x10°/L 5.2 (4.0-7.0)
<3.6% 45 (15%)*
3.6-8.2 218 (73%)
>8.2% 36 (12%)*

Lymphocyte count, x 10%L 1.2 (0.8-1.6)
<1.1% 132 (44%)*
>1.1 167 (56%)

Aspartate aminotransferase, U/L 27 (20-39)
<38 224 (75%)
> 38 75 (25%)*

Alanine aminotransferase, U/L 24 (14-41)
<43 231 (77%)
>43% 68 (23%)*

Lactate dehydrogenase, U/L 212 (173-272)
<211 150 (50%)
>211%* 149 (50%)*

Creatinine, mg/dL 0.76 (0.61-1.0)
<0.80 169 (57%)
>0.80%* 130 (43%)*

C-reactive protein, mg/L 1.8 (0.4-4.0)
<0.3 69 (23%)
>0.3% 230 (77%)*

Fibrinogen, mg/dL 420 (327-548)
<400 132 (44%)
> 400* 167 (56%)*

D-dimer, pg/mL 0.9 (0.7-1.0)
<1.0 181 (61%)
> 1.0% 118 (39%)*

Ferritin, ng/mL
Male 586.5 (354.5-990.3)
Female 184.0 (85.1-363.5)

Within normal range

Out of normal range

119 (40%)
177 (60%)*

Data are median (interquartile range) or number of patients (% of

those with available data)

*Qut of normal range

77 years, all males) who required no life-prolonging treat-
ment died 14-15 days after transferal from other hospitals
or from a care home to our hospital. No patients required
emergency tracheal intubation, circulatory support or kid-
ney replacement therapy.

Compared with patients who recovered, those with the
decreased respiratory condition were significantly older,
predominantly male sex, with larger body mass index, and
had a higher proportion with diabetes mellitus (Table 4).
Compared with patients with recovered respiratory con-
dition, for patients with decreased respiratory condition,
aspartate aminotransferase (AST), alanine aminotransferase
(ALT), lactate dehydrogenase (LDH), creatinine and inflam-
mation-related indices (CRP, fibrinogen and ferritin), but
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Table 4 Univariate analysis of

o I All (n=300) Recovered (n=276) Worsened (n=21) P value
characteristics, comorbidities,
and laboratory data between Age (year) 53 (33-72) 52 (32-72) 63 (48-73) 0.03
patients with recovered and Sex (male) 171 (57%) 150 (54%) 20 (95%) <0.001
worsened respiratory condition
Body mass index (kg/mz) 23 (21-26) 23 (21-26) 25 (24-26) 0.04
Comorbidities
Hypertension 68 (23%) 62 (21%) 6 (29%) 0.3
Diabetes mellitus 60 (20%) 50 (18%) 10 (48%) 0.003
Laboratory data
White blood cell count (x10%L) 5.2 (4.0-7.0) 5.2 (4.0-6.9) 5.4 (5.0-6.7) 0.5
Lymphocyte (x 10%/L) 1.2 (0.9-1.6) 1.2 (0.9-1.6) 1.0 (0.7-1.4) 0.04
Aspartate aminotransferase (U/L) 27 (20-39) 27 (20-37) 36 (31-54) <0.001
Alanine aminotransferase (U/L) 24 (14-41) 22 (13-40) 34 (27-57) 0.003
Lactate dehydrogenase (U/L) 212 (173-272) 209 (168-265) 267 (221-348) <0.001
Creatinine (mg/dL) 0.76 (0.61-1.00) 0.76 (0.61-0.91) 0.83 (0.75-0.95) 0.03
C-reactive protein (mg/dL) 1.8 (0.4-4.5) 1.5(0.3-4.0) 5.2(3.5-9.2) <0.001
Fibrinogen (mg/dL) 420 (327-548) 411 (322-531) 548 (470-635) <0.001
D-dimer (ug/dL) 0.9 (0.7-1.4) 0.9 (0.7-1.4) 1.0 (0.9-1.6) 0.16
Ferritin (ng/mL) 397 (189-800) 362 (166-733) 1006 (530-1409) <0.001

Data are expressed as the absolute value (percentage) or median (25-75% interquartile range)

not D-dimer were significantly elevated, lymphocyte counts
were significantly decreased.

Discussion

Our hospital started receiving patients with COVID-19
on March 25, and was transformed into one specialized
for COVID-19 since May 1, 2020 with great efforts of all
the medical staff. Similar hospitals are also reported in the
US and in Italy [6, 7]. Because the cumulative number of
patients of COVID-19 was approximately 9600 until Sep-
tember 14 in the Osaka prefecture,® we provided medical
care for almost 3% of the total number of patients in this
area.

The mortality rate was only 1% (3/300), much lower than
early reports from China (28%, from December, 2019 to
January, 2020) and from the US (21%, from March to April,
2020) [8-10], although the distribution of age, the ratio of
male sex and comorbidities were similar to those reports.
This might result from the small number of patients with
severe respiratory dysfunction admitted to our hospital, as
supported by the similarly low mortality rate (1.1%) in non-
severe cases in China [5]. The global mortality rate in Japan
is approximately 1.5%, still lower than other countries (see
Footnote 1). This might result from the reduced suscepti-
bility to COVID-19 due to angiotensin-converting enzyme
2 receptor expression and/or different human leukocyte

3 https://www3.nhk.or.jp/news/special/coronavirus/data/.

antigen (HLA) that confers immune resistance to coronavi-
rus specific for Japanese [11], although the precise reason
remains unclear.

All the patients initially classified as mild or moderate I
severity (n=223) were discharged without requiring inva-
sive respiratory treatment. On the other hand, respiratory
condition further deteriorated in 21 out of 74 patients (28%)
with moderate II or severe respiratory conditions on admis-
sion, most of whom required transferal to tertiary hospitals
for intensive therapy. This is comparable with the proportion
of patients requiring invasive care units among those with
a severe condition in the US [2] and in China [5] (17% for
both), suggesting that the low mortality rate in Japan would
result from the decreased proportion of patients with the
severe respiratory condition compared with other countries.
Although the severity classification defined by the Ministry
of Health, Labour and Welfare, Japan (see Footnote 2) is
different from those used in other studies [12], it would be
practical and useful for prompt evaluation and prediction of
the prognosis based on this study.

A rapid transferal system to tertiary hospitals would be
an urgent issue because most of the surrounding hospitals,
including ours, do not have enough capacity including equip-
ment or medical staffs for managing severe cases requiring
tracheal intubation, mechanical ventilation, and extracor-
poreal membrane oxygenation. There were 28 patients who
were transferred from the tertiary hospitals after recovery
from the severe state. Besides receiving patients with new-
onset of COVID-19, it is also an important role of our hos-
pital to receive these patients to facilitate the transferal of
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severe patients to tertiary hospitals because of the full capac-
ity of the ICU.

Regarding laboratory data, abnormalities in CRP, LDH,
fibrinogen and ferritin were consistent with previous studies
[9, 13]. D-dimer exceeded the normal range (1.0 ug/dL) in
39% cases in our study, similar to the value reported previously
[8]; however, it was not higher in patients whose respiratory
condition worsened compared with those recovered in the pre-
sent study. Possible reasons for this would be that the number
of elderly patients > 70 years was small (29%) and the outcome
was generally favorable. Although few reports evaluate CRP
and refer to it in patients with poor prognosis [13, 14], it is
regulated by inflammatory cytokines such as interleukin-1 and
6, and systemic inflammation would significantly contribute to
the outcome. Longer elapsed time from the onset of COVID-
19 to admission (median, 7 days) compared with other reports
[2] may be one of the reasons for remarkably elevated CRP.

There are several limitations in this study. This is a ret-
rospective data collection from a small number of patients
in a single institute. Most of the patients were classified as
mild or moderate severity, and the number of patients with
the deteriorated condition or died was too small to eluci-
date more factors for worsening of the respiratory condition,
according to a previous study for statistical analysis [15].
Moreover, the outcome of patients with severe conditions
is not known because they were transferred to tertiary care
hospitals. The admission policy of patients with COVID-
19 to our hospital has changed after the completion of this
study, to admit patients with moderate severity or those
aged > 65 years on a priority basis because of an increase
of affected patients. Patients’ profiles and outcomes in our
institute remarkably changed after 2020 October.

In conclusion, we received 300 COVID-19 patients with
predominantly mild and moderate severity as a specialized
hospital. Respiratory conditions worsened in 7% and in-hos-
pital mortality rate was as low as 1%, probably because of
relatively young age. The ratios of male patients, of patients
with diabetes mellitus in those with decreased respiratory
condition were significantly higher than recovered.
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