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A B S T R A C T   

We report a case of a 59-year-old man with coronavirus disease 2019 (COVID-19). He had visited a hospital for 
fever and cough and been treated with antibiotics for pneumonia in the right upper lobe. However, he gradually 
progressed to dyspnea and consulted our hospital. His chest radiographs showed bilateral pneumonia shadows 
and his CT showed ground glass opacities and consolidation. Although we treated him with broad-spectrum 
antibiotics, the pneumonia shadow rapidly progressed and mechanical ventilation was administered. We 
collected sputum from the bronchus using bronchoscopy to detect microorganisms, and RT-PCR tests confirmed 
COVID-19 pneumonia. He was transferred to a designated hospital. 

In order to prevent the occurrence of nosocomial infections, close contacts within the hospital and medical 
staff were suspended from their work for two weeks. No secondary infection with COVID-19 appeared. This was 
the first case of COVID-19 occurring as community-acquired pneumonia in Hokkaido, Japan.   

1. Introduction 

Since December 2019, numerous cases of pneumonia with corona-
virus disease 2019 (COVID-19) have been reported from Wuhan in the 
Hubei province in China [1,2]. To date, this novel coronavirus infection 
has spread widely from China to many countries. On 15 January, 2020, 
the Ministry of Health, Labour and Welfare, Japan reported the first case 
of laboratory-confirmed COVID-19, imported from Wuhan [3]. Infor-
mation is now being updated constantly and more than 1000 patients 
with COVID-19 had been reported in Japan by March 2020 [3,4]. 
Several reports describe patients with COVID-19 pneumonia showing 
clinical symptoms such as fever, fatigue, or dry cough. In many cases, 
symptoms are mild. However, several reports point to severe cases 
which developed acute respiratory distress syndrome and life threat-
ening events [5,6]. 

Here, we report the first case of community-acquired pneumonia due 
to COVID-19 in the Hokkaido prefecture, Japan. Moreover, in order to 
prevent nosocomial infections, hospital, and medical stuff who had close 
contact with the patient were suspended from work for two weeks. 

2. Case 

A 59-year-old Japanese man visited a hospital with a fever of 37 �C 
and dry cough for 4 days. He had smoked 20 cigarettes a day between 
the ages of 20 and 40. He had previously been treated for hypertension, 
hyperlipidemia, hyperuricemia, diabetes mellitus, and sleep apnea 
syndrome at this hospital. He did not have a history of recent travel to 
any foreign countries, including China. 

His chest radiograph showed infiltrative shadow in the right upper 
lung field (Fig. 1a). Computed tomography (CT) imaging showed 
consolidation and ground glass opacities (GGO) in the central area of the 
right upper lobe (Fig. 1b). Small GGO (arrow) were found in the sub-
pleural area of the left lower lobe (Fig. 1c). Rapid antigen tests for 
influenza and mycoplasma were negative. Laboratory data showed 
normal white blood cell counts with a decrease in the lymphocyte 
population and an increase in the serum level of C-reactive protein 
(CRP). He was diagnosed with community-acquired pneumonia and 
received intravenous administration of 2 g ceftriaxone for a day and 500 
mg oral azithromycin for 3 continuous days. Next, 400 mg garenoxacin 
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was administered. As the patient began to suffer from dyspnea and fever, 
he consulted our hospital 7 days after the first hospital visit. 

At our hospital, his body temperature was 37.5 �C, blood pressure 
was 120/53 mmHg, and arterial oxygen saturation was 93% (O2 8L/ 
min, mask). Laboratory data showed increased white blood cell counts 
with an increase of neutrophils and further increases of serum CRP and 
lactose dehydrogenase levels (Table 1). His chest radiograph showed 
bilateral pneumonia shadows (Fig. 2a). The CT showed GGO in both 
upper lobes and consolidation with air-bronchogram in the left lower 
lobe and subpleural non-segmental consolidation in the right lower lobe 
(Fig. 2b and c). Mild contraction was found in the right upper lobe le-
sions (Fig. 2c). Chest CT findings were markedly deteriorated compared 
with those taken at the previous hospital. 

We suspected acute interstitial pneumonia, cryptogenic organizing 
pneumonia, or severe bacterial pneumonia. After admission, intrave-
nous administration of 200 mg/day minocycline, 3 g/day meropenem, 
and 250 mg methyl prednisolone was initiated. On the second day in 
hospital, acute respiratory failure developed with a high fever of 38.7 
�C. We intubated the patient and started mechanical ventilation, and 
successfully increased the dose of methyl prednisolone to 1000 mg/day. 
Although the fever continued, the chest radiograph showed an 
improvement in the consolidations (Fig. 3). The PaO2/FiO2 ratio 
gradually improved from 70 to 180. On the fourth day we examined 
intrabronchial sputum taken by bronchoscopy in order to detect mi-
croorganisms, and real-time reverse-transcriptase-polymerase chain re-
action (RT-PCR) tests confirmed COVID-19 pneumonia. The patient was 
transferred to a designated hospital. 

In order to prevent nosocomial infection, we checked contacts within 
our hospital and medical staff and classified them into four levels 
depending on their extent of contact to the patient as follows: 

Level 1: medical staff who assisted with intubation, tracheal suction, 
or bronchoscopy without a N95 mask and other personal protective 
equipment (PPE). 
Level 2: medical staff who performed oral care or directly took care 
of the patient without PPE except for Level 1. 
Level 3: medical staff who directly touched the patient except for 
Level 1 and 2. 
Level 4: hospital and medical staff who were involved in the patient’s 
care except for Level 1, 2, and 3. 

Staff classified as Level 1 were checked with nasal swabs and sus-
pended from work for two weeks, and required to report their general 
condition, including body temperature and respiratory symptoms, twice 
a day. Staff classified as Level 2 were suspended from work for two 
weeks and required to record their general condition twice a day. Staff 
classified as Level 3 and 4 were able to work but required to record their 
general condition twice a day. As a result, there were 60 staff judged as 
contacts; in Level 1, 2, 3 and 4 there were 6, 9, 38, and 7 staff members, 
respectively. Levels 1 and 2 staff were required to report to the infection 

control section and Levels 3 and 4 to their director if a fever of �37.5 �C 
or respiratory symptoms appeared. No secondary infections with 
COVID-19 appeared in our staff after two weeks. 

3. Discussion 

Today, the outbreak of COVID-19 in Wuhan, Hubei Province, China 
has spread from a regional epidemic to become a worldwide pandemic 
in the last three months. Up until March 22, 2020, 162 cases had been 
diagnosed in Hokkaido [7]. However, only one case had been diagnosed 
in Hokkaido when this patient presented to our hospital. At that time, 
patients were suspected as having the new coronavirus infection only 
when they had stayed in Wuhan or had contact with confirmed cases. 

This was the first case of COVID-19 as community-acquired pneu-
monia in Hokkaido. Based on the results of blood tests, the patient was 
negative for collagen disease and vasculitis. The causative microor-
ganism of pneumonia could not be identified. However, the patient’s 
lung lesions were rapidly expanding, and testing for novel coronavirus 
infection was indicated, even without travel history to foreign countries 
or an identified case contact. Finally, he was treated with mechanical 
ventilation because of acute respiratory failure. RT-PCR test of intra-
bronchial sputum confirmed the diagnosis of COVID-19. 

CT findings of COVID-19 pneumonia commonly demonstrate GGO, 
increased crazy-paving pattern, or consolidation [8]. They are known to 
change rapidly over a short time course. A study of the changes in chest 
CT findings associated with COVID-19 pneumonia showed that pneu-
monia mostly worsened approximately 10 days after initial diagnosis 
[8]. In this case, consolidation and GGO was observed on the right upper 
lobe on the 5th day after onset, but these lesions extensively spread in 
both lungs on the 12th day after onset. Chest CT findings of COVID-19 
pneumonia are reportedly varied [9,10] and it was thought to be diffi-
cult to suspect COVID-19 pneumonia without travel history to foreign 
countries or apparent contacts with confirmed cases. 

Although antibiotics including ceftriaxone, azithromycin, garenox-
acin, minocycline, and meropenem were administered for several days, 
the patient’s dyspnea, and hypoxia progressed and respiratory failure 
worsened. We suspected not only infectious pneumonia but acute 
interstitial pneumonia, developing to acute respiratory failure. We 
started high dose methyl prednisolone treatment and supported the 
patient with mechanical ventilation. His respiratory status and radiog-
raphy did not worsen after high dose steroid treatment. However, we 
could not evaluate the efficacy of steroid treatment, because he was 
transferred to a designated hospital after diagnosis. We believe systemic 
corticosteroid treatment should not be used for treatment of COVID-19 
pneumonia as reported by Russell et al. [11]. 

At present, treatment for COVID-19 has not been established. We 
think it important to diagnose moderate to severe cases of COVID-19 in 
community-acquired pneumonia cases, applying RT-PCR tests for 
definitive diagnosis and separating them from other people. In addition, 
differential diagnosis of viral pneumonia by CT images may be useful. 

Fig. 1. At disease onset, chest radiograph showed consolidation in right upper lung field (a) and CT showed consolidation at the central area of the right upper lobe 
(b). In addition, there were small ground glass opacities (arrow) at the subpleural area in the left lower lobe (c). 
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Based on reports that the risk of infection diminishes after 14 days 
[12], we determined that the patient’s close contacts should stop 
working for 14 days. However, it is unclear that suspension from work 
for two weeks is adequate to determine infected individuals. Lan et al. 
[13] reported that recurrent viral activity might occur. Isolation of 
contacts, asymptomatic carriers, and mild patients from hospital staff is 
thought to be important to prevent nosocomial transmission of 
COVID-19. 
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Fig. 3. On the transferred day, the chest radiograph showed an improvement in 
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