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【 CASE REPORT 】

Four Cases of Coronavirus Disease 2019 Transferred
from a Cruise Ship

Masahiro Sano 1, Haruka Nishioka 2, Jun Yamazaki 3, Ippei Miyamoto 4 and Takuya Adachi 1

Abstract:
An outbreak of coronavirus disease 2019 (COVID-19) that began in Wuhan, China, has spread rapidly to

many countries. We herein report four cases of COVID-19 confirmed in Japan among passengers of the

cruise ship Diamond Princess and describe the clinical features, clinical course, and progression of chest

computed tomographic images, chest radiographs, and treatment. Although these four patients had symptoms

that included a fever, malaise, runny nose, and cough, one patient had no symptoms on admission. Two of

the four patients needed mechanical ventilation due to respiratory deterioration. One of the patients who re-

quired mechanical ventilation was transferred to a higher-level medical institution. Except for that patient, the

other three patients were able to return home under their own power. Every patient took lopinavir/ritonavir,

which was considered the most effective treatment at the time. We used it after receiving approval from the

ethics committee in our hospital. In this case report, we emphasize that some patients need to be carefully

monitored, even if their respiratory condition is stable at the initial presentation, as their respiratory status

may deteriorate rapidly within a few days after oxygen administration begins.
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Introduction

In December 2019, an outbreak started to spread in Wu-

han, China, and there were approximately 29,006,033 in-

fected people and approximately 924,105 dead worldwide as

of September 2020 (1). Common symptoms of coronavirus

disease 2019 (COVID-19) are a fever (98.6%), fatigue

(69.6%), and dry cough (59.4%). Lymphopenia (70.3%), a

prolonged prothrombin time (58%), and elevated lactate de-

hydrogenase levels (39.9%) can be detected in patients (2).

However, evidence-based treatments have not yet been es-

tablished.

The cruise ship Diamond Princess left Yokohama port on

January 25, 2020; stopped at Kagoshima, Hong Kong, Viet-

nam, Taiwan, and Okinawa; and returned to Yokohama port

on February 3. An outbreak of COVID-19 occurred on this

cruise ship, and by February 20, the Japanese government

had tested 4,061 samples from the passengers and crew,

with 705 samples found to be positive (3). Individuals with

positive results for severe acute respiratory syndrome coro-

navirus 2 (SARS-CoV-2) polymerase chain reaction (PCR;

nasal sample) and symptomatic individuals were urgently

transported to our hospital.

We herein report four cases of COVID-19.

Case Reports

Table shows the characteristics of the four patients with

COVID-19. In our hospital, we decided to use a 10-day

course of lopinavir/ritonavir (LPV/r, 400 mg/100 mg twice

per day) for at-risk patients, including elderly patients and

passengers with oxygen demand (4). We defined day 1 as

the day symptoms started. We administered oxygen if the

patient’s oxygen saturation was <93% on room air. How-

ever, some patients had a poor respiratory status even before
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Figure　1.　Posteroanterior chest radiographs and chest computed tomographic images of Case 1. 
Posteroanterior chest radiographs show bilateral ground-glass opacities, and transverse chest CT 
images show bilateral multiple lobular and subsegmental areas of consolidation. After day 19, those 
findings gradually improved.

Table.　Characteristics of Four Cases with COVID-19.

Case
Age 
Sex

Chief 
complaint

Past medical 
history

Time of 
oxygen 

initiation

Time of 
mechanical 
ventilator 
initiation

Time of 
mechanical 
ventilator 

termination

Time of 
oxygen 

termination

Time of negative 
PCR

Outcome

1 79 

male

Fever 

Malaise 

(four days 

before 

admission)

Hypertension 

Hyperlipidemia

Day 7

CRP:

15.57mg/dL 

BT:38.6°C

NA NA Day 27

CRP:

5.16mg/dL

BT:37.0°C

Days 33, 34

CRP:

0.3mg/dL

BT:36.4°C

Discharge

Day 41

2 74 

male

none Prostate cancer 

Migraine

Day 8

CRP:

28.87mg/dL

BT:39.3°C

Day 12

CRP:

30.94mg/dL

BT:37.7°C

Day 18

CRP:

2.79mg/dL 

BT:37.0°C

Day 33

CRP:

3.78mg/dL

BT:37.0°C

Days 33, 36

CRP:

1.9mg/dL(day36) 

BT:36.8°C(day36)

Discharge

Day 36

3 69 

male

Fever 

Runny nose 

(five days 

before 

admission)

Hypertension 

Diabetes 

Hypothyroidism

Day 11

CRP:

11.95mg/dL

BT:39.3°C

NA NA Day 20

CRP:

0.57mg/dL

BT:36.6°C

Days 23, 26

CRP:

0.24mg/dL(day26) 

BT:36.8°C(day26)

Discharge

Day 26

4 81 

male

Fever 

Cough 

(five days 

before 

admission)

Hypertension 

Renal cancer

Day 10

CRP:

5.43mg/dL

BT:38.4°C

Day 13

CRP:

12.74mg/dL

BT:38.1°C

NA NA NA Transfer to other

Hospital

CRP:37.66mg/dL

BT:36.6°C

NA: not applicable, CRP: C-reactive protein, BT: body temperature; and information regarding the timing of each event and some data (CRP and BT).

LPV/r was approved by the in-hospital ethics committee.

Case 1

A 79-year-old American man presented with a 4-day his-

tory of a fever and malaise during the cruise. Two days be-

fore admission, he started to recognize mild cough but did

not have any sputum. Therefore, he was transferred to our

hospital from the cruise ship as a symptomatic patient. He

did not have contact with any symptomatic patients, and his

cruise roommates also did not have respiratory symptoms

and later received negative SARS-CoV-2 PCR results.

A physical examination revealed a body temperature of

38.5 °C, blood pressure of 162/92 mmHg, pulse of 100

beats per minute, and oxygen saturation of 96% while the

patient was breathing ambient air. Lung auscultation re-

vealed fine crackles. Laboratory findings included a white

blood cell (WBC) count of 6,900/μL (Seg 79.7%, Lym

14.2%, Mono 6.1%, Eos 0.0%), aspartate aminotransferase

(AST) 56 U/L, alanine aminotransferase (ALT) 45 U/L, lac-

tate dehydrogenase levels (LDH) 492 U/L, blood urea nitro-

gen (BUN) 12.5 mg/dL, creatinine (Cre) 0.77 mg/dL, c-

reactive protein (CRP) 11.61 mg/dL, and D-dimer 136.6 μg/

mL. A chest radiograph is shown in Fig. 1. We conducted

SARS-CoV-2 PCR in our hospital and obtained a positive

result. Sputum culture was negative. After hospitalization,

the fever persisted, and his cough gradually worsened from
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Figure　2.　(a) Chest computed tomographic images of Case 2. Chest radiography shows a significant 
ground-glass opacity on the right side on day 6. (b) Posteroanterior chest radiographs of Case 2. Pos-
teroanterior chest radiographs show bilateral ground-glass opacities, and those findings were almost 
normal on day 37.

day 7, so dextromethorphan was initiated. At that time, oxy-

gen demand was recognized. We started oxygen administra-

tion at 1 L/min. Exacerbation was observed, requiring 3 L/

min on day 9 and 7 L/min on day 10. LPV/r was initiated

on day 10. Oxygen demand improved after day 11, and oxy-

gen administration was terminated on day 27. Negative re-

sults for SARS-CoV-2 PCR were confirmed on days 33 and

34, and the patient was discharged on day 41.

Case 2

A 74-year-old Japanese man had no symptoms on the

cruise ship but had had contact with many symptomatic pas-

sengers (we have not been able to determine whether or not

those passengers were diagnosed with COVID-19) as well

as his wife, who stayed in same ship room but showed a

negative SARS-CoV-2 PCR result. The SARS-CoV-2 PCR

result of this patient was positive, so he was transferred to

our hospital as an asymptomatic patient with COVID-19.

His general condition was not poor, and he was able to ex-

ercise indoors after hospitalization.

A physical examination revealed no abnormalities on ad-

mission. Laboratory findings included a WBC count of

6,000/μL (Seg 71.1%, Lym 21.4%, Mono 6.9%, Eos 0.3%),

AST 17 U/L, ALT 15 U/L, LDH 156 U/L, BUN 14.4 mg/

dL, Cre 0.81 mg/dL, and D-dimer 58.6 μg/mL. A chest ra-

diograph is shown in Fig. 2. Sputum culture was negative,

influenza antigen test was negative, urine Streptococcus
pneumoniae and urine Legionella antigen tests were nega-

tive, and the Mycoplasma antigen test was negative. A fever

of 38.0 °C was observed on the third day of hospitalization

(day 1). Acetaminophen was administered multiple times.

SpO2 was 88% on day 8, and we started oxygen administra-

tion at 1 L/min on day 8 and increased it to 3 L/min on day

9. We also initiated LPV/r on day 9. Oxygen demand gradu-

ally increased to 4 L/min on days 10 and 11. The admini-

stration was 4 L/min when his vitals were checked in the
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Figure　3.　Posteroanterior chest radiographs and chest computed tomographic images of Case 3. 
Posteroanterior chest radiographs and chest computed tomographic images show bilateral multifocal 
ground-glass opacities and mixed consolidation.

morning on day 12, but by the afternoon, it had become im-

possible to maintain 90% percutaneous oxygen saturation

(SpO2) without 15 L/min. He was placed on a mechanical

ventilator on the same day. In addition, levofloxacin 500 mg

q24 h (five days) was administered because of suspected

atypical pneumonia, and methylprednisolone (120 mg for 6

days, followed by 60 mg for 4 days) was used to treat acute

respiratory distress syndrome (ARDS) and hospital-acquired

pneumonia. Extubation was performed on day 18 due to im-

proved respiratory readings. His oxygen demand gradually

improved, and oxygen administration was terminated on day

33. SARS-CoV-2 PCR was performed on days 36 and 38.

Both results were negative, and the patient was discharged

on day 38.

Case 3

A 69-year-old American man presented with a 5-day his-

tory of a fever and runny nose. Therefore, he underwent

SARS-CoV-2 PCR on the cruise ship, and a positive result

was obtained before hospitalization. His wife, who stayed in

the same ship room, also had respiratory symptoms and a

positive SARS-CoV-2 PCR result. He was transferred to our

hospital as a symptomatic patient with COVID-19.

A physical examination revealed a body temperature of

38.4 °C, blood pressure of 165/109 mmHg, pulse of 113

beats per minute, and oxygen saturation of 96% while the

patient was breathing ambient air. No abnormal rhonchi

were detected. Laboratory findings included a WBC count

of 3,700/μL (Seg 69.1%, Lym 20.6%, Mono 9.7%, Eos

0.3%), AST 34 U/L, ALT 40 U/L, LDH 233 U/L, BUN 19.3

mg/dL, Cre 0.95 mg/dL, CRP 3.67 mg/dL, and hemoglobin

(Hb) A1c 6.2%. A chest radiograph is shown in Fig. 3. Spu-

tum culture showed S. pneumoniae (Gram stain: Geckler 2).

The influenza antigen test was negative, urine S. pneumo-
niae and urine Legionella antigen tests were negative, and

the Mycoplasma antigen test was negative. Although the

general condition of the patient was good after hospitaliza-

tion, acetaminophen was administered frequently for his

high fever. On day 9, we started antibiotic treatment (ceftri-

axone 2 g q24 h for six days followed by amoxicillin/clavu-

lanate 250 mg q8 h for six days) in consideration of the in-

volvement of S. pneumoniae detected from sputum culture

and deterioration of the chest radiograph and chest com-

puted tomography (CT) findings. The administration of 1 L/

min oxygen was started due to oxygen demand on day 11.

LPV/r was initiated on day 12. The oxygen level required to

meet oxygen demand worsened to 3 L/min on day 15, but

the dose was gradually decreased and terminated on day 20.

Therefore, SARS-CoV-2 PCR was performed on days 23

and 26. Both results were negative, and the patient was dis-

charged on day 26.

Case 4

An 81-year-old Japanese man presented with a 5-day his-

tory of a fever and cough before hospitalization. He was

transferred to our hospital because his SARS-CoV-2 PCR

was positive. His wife, who had stayed in the same ship

room, also had respiratory symptoms and a positive SARS-

CoV-2 PCR result.

A physical examination revealed a body temperature of

37.2 °C, blood pressure of 122/75 mmHg, pulse of 93 beats

per minute, and oxygen saturation of 96% while the patient

was breathing ambient air. Lung auscultation revealed fine

crackles. Laboratory findings included a WBC count of

5,800/μL (Seg 85.8%, Lym 6.9%, Mono 7.3%, Eos 0.0%),

AST 48 U/L, ALT 33 U/L, LDH 274 U/L, BUN 31.8 mg/
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Figure　4.　Posteroanterior chest radiographs and chest computed tomographic images of Case 4. 
Posteroanterior chest radiographs and chest computed tomographic images show bilateral multifocal 
ground-glass opacities.

dL, Cre 1.59 mg/dL, CRP 8.10 mg/dL, and D-dimer 3.9 μg/

mL. A chest radiograph is shown in Fig. 4. The influenza

antigen test was negative, urine S. pneumoniae and urine

Legionella antigen tests were negative, the Mycoplasma an-

tigen test was negative, and the sputum culture was also

negative. The patient had watery diarrhea on day 9 that per-

sisted until the day of transfer. Oxygen administration was

1-3 L/min on day 10, 4-6 L/min on day 11, 7-8 L/min on

day 12, and finally 15 L/min on day 13. At this time, we

started LPV/r with the approval of our ethics committee.

Noradrenaline, vasopressin, piperacillin/tazobactam 2.25 g q

8 h, and hydrocortisone 200 mg per day were also initiated

for vital shock. Continuous hemodiafiltration was needed.

His systolic blood pressure was maintained at 90 mmHg

with high-dose noradrenaline and vasopressin. Since there

was no improvement in the respiratory and cardiology con-

ditions, he was transferred to a higher-level medical institu-

tion on day 15.

Discussion

From January to February 2020 in Japan, many hospitals,

including our hospital, were in charge of passengers from

cruise ships, such as the Diamond Princess. In February

2020, four patients were transferred to Toshima Hospital.

When each patient initially visited our hospital, their general

condition was not sick. After consultation with the ethics

committee, we decided to suggest LPV/r (400 mg/100 mg)

twice per day for the high-risk patients, including elderly

patients and those needing oxygen, indicating pneumonia.

However, there is a lack of high-quality evidence regarding

the use of LPV/r for unknown infectious diseases, and opin-

ions were divided among those in the Department of Infec-

tious Diseases. The discussions about whether or not to use

LPV/r were difficult. We informed the patients that the level

of evidence regarding the use of LPV/r was not high and

that they would need to be carefully monitored after the

start of treatment. We comprehensively assessed the situation

and took into account the guidance of the Japanese Associa-

tion for Infectious Diseases (4) as well as the wishes of the

patients.

Four patients with COVID-19 received LPV/r (400 mg/

100 mg) twice per day. From days 7-10, oxygen administra-

tion was required. Two of the four patients had to be

equipped with mechanical ventilation on day 12 or 13 (cases

2 and 4). No adverse side effects of LPV/r were observed in

any of these four patients. In some patients, respiratory dis-

tress developed several days after the onset of illness (5).

The WBC count, neutrophil count, D-dimer, BUN, and Cre

in nonsurvivors were higher than those in survivors (2). In

our patients, there was no link between the laboratory re-

sults on the day of admission and the severity of illness. As

shown in Table, there seemed to be a correlation between

improvements in the respiratory status and the CRP value,

but it is dangerous to judge the therapeutic effect based on

the CRP level alone, as complications of bacterial infection

may occur. The duration after the onset of illness until dysp-

nea (8 days), hospitalization (7 days), shortness of breath (8

days), acute respiratory distress syndrome (ARDS) (9 days),

mechanical ventilation (10.5 days), and intensive-care unit

admission (10.5 days) was recorded (6). We consider it very

important to follow patients with regard to their symptoms
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for 10-14 days after they appear, if possible. Regarding case

3, it should be noted that oxygen administration may be re-

quired 10 days or longer after the onset of symptoms.

In patients with COVID-19 pneumonia, four stages of

evolution in chest CT findings were detected: early stage (0-

4 days); progressive stage (5-8 days); peak stage (10-13

days); and absorption stage (�14 days). The severity of lung

disease on CT was the worst at 10 days after the onset of

the initial symptoms, and improvement in chest CT findings

started at approximately 14 days after the symptom on-

set (7). Extensive ground-glass opacity, such as that seen on

CT in case 4, may be characteristic of critically ill patients,

but in our four cases, additional imaging tests did not

change the treatment policy or our response. Therefore, oxy-

genation monitoring is very important to avoid delaying in-

tubation, but frequent imaging as a matter of routine may

not be very important, especially in situations in which pa-

tients are frequently hospitalized or discharged, such as dur-

ing the pandemic.

It is difficult to distinguish COVID-19 from the common

cold, bacterial pneumonia, and influenza by a patient’s

medical history, physical examination findings, or chest X-

ray images at the first visit to a doctor. As the most com-

mon symptoms at the onset of COVID-19 were a fever

(98.6%), fatigue (69.6%), dry cough (59.4%), myalgia

(34.8%), and dyspnea (31.2%) (2), clinicians need to con-

sider the possibility of COVID-19 when no other cause has

been quickly identified. Antibiotic treatments were adminis-

tered to three of the four patients because of bacterial pneu-

monia (case 2-4). In case 3, although we detected S. pneu-
moniae in the sputum, it was unclear how it affected his

oxygen demand, and we decided to administer antibiotics

before the respiratory condition worsened. Recent research

has shown that many pathogens, such as S. pneumoniae and

Mycoplasma pneumoniae, can be coinfectious causes, so we

need to consider respiratory illness caused by various patho-

gens (8). Steroid administration in two of the four patients

was started to treat ARDS or septic shock (case 2, 4). How-

ever, current evidence regarding SARS and middle east res-

piratory syndrome (MERS) suggests that receiving corti-

costeroids has no important role in mortality but rather de-

lays viral clearance (9).

Although no supportive data had yet been published at

the time that we treated these four cases, we currently ad-

minister dexamethasone for the treatment of COVID-19 pa-

tients with an oxygen demand. According to the RECOV-

ERY Collaborative Group, in patients with COVID-19, the

administration of dexamethasone for up to 10 days resulted

in a lower 28-day mortality among those who were receiv-

ing either invasive mechanical ventilation or inhaled oxygen

at the time of randomization, but not among those receiving

no respiratory support (10). Therefore, it is important not to

choose long-term administration.

Although there are no established treatment options for

COVID-19, there are some case reports and expert consen-

sus on COVID-19 and MERS treatment, with viable options

including oseltamivir (2, 6, 11), chloroquine (12), and rem-

desivir (13). Some institutions, including our hospital, se-

lected LPV/r for the treatment of COVID-19 (14, 15); how-

ever, in hospitalized adult patients with severe COVID-19,

no benefit from LPV/r was observed (16). Therefore, we

may consider other treatment options, and LPV/r is not ad-

ministered at present; instead, we administer remdesivir for

patients with oxygen demand (17). Supportive care and

mental support are also essential for patients with COVID-

19 (18).

We herein described four cases of COVID-19 among pas-

sengers from a cruise ship. Some patients demonstrated an

acute deterioration from the onset of oxygen administration.

In summary, this case report emphasizes the need to closely

monitor and observe the patients respiratory condition from

10 days to 14 days after the onset of symptoms in con-

firmed or suspected patients with COVID-19 since this the

most common period to observe a worsening of their symp-

toms.

Informed consent was obtained for the publication of this case

report.
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