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Summary
Background In December, 2019, a pneumonia associated with the 2019 novel coronavirus (2019-nCoV) emerged in 
Wuhan, China. We aimed to further clarify the epidemiological and clinical characteristics of 2019-nCoV pneumonia.

Methods In this retrospective, single-centre study, we included all confirmed cases of 2019-nCoV in Wuhan Jinyintan 
Hospital from Jan 1 to Jan 20, 2020. Cases were confirmed by real-time RT-PCR and were analysed for epidemiological, 
demographic, clinical, and radiological features and laboratory data. Outcomes were followed up until Jan 25, 2020.

Findings Of the 99 patients with 2019-nCoV pneumonia, 49 (49%) had a history of exposure to the Huanan seafood 
market. The average age of the patients was 55·5 years (SD 13·1), including 67 men and 32 women. 2019-nCoV was 
detected in all patients by real-time RT-PCR. 50 (51%) patients had chronic diseases. Patients had clinical manifestations 
of fever (82 [83%] patients), cough (81 [82%] patients), shortness of breath (31 [31%] patients), muscle ache 
(11 [11%] patients), confusion (nine [9%] patients), headache (eight [8%] patients), sore throat (five [5%] patients), 
rhinorrhoea (four [4%] patients), chest pain (two [2%] patients), diarrhoea (two [2%] patients), and nausea and vomiting 
(one [1%] patient). According to imaging examination, 74 (75%) patients showed bilateral pneumonia, 14 (14%) 
patients showed multiple mottling and ground-glass opacity, and one (1%) patient had pneu mothorax. 17 (17%) patients 
developed acute respiratory distress syndrome and, among them, 11 (11%) patients worsened in a short period of time 
and died of multiple organ failure.

Interpretation The 2019-nCoV infection was of clustering onset, is more likely to affect older males with comorbidities, 
and can result in severe and even fatal respiratory diseases such as acute respiratory distress syndrome. In general, 
characteristics of patients who died were in line with the MuLBSTA score, an early warning model for predicting 
mortality in viral pneumonia. Further investigation is needed to explore the applicability of the MuLBSTA score in 
predicting the risk of mortality in 2019-nCoV infection.
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Introduction
Since Dec 8, 2019, several cases of pneumonia of 
unknown aetiology have been reported in Wuhan, Hubei 
province, China.1–3 Most patients worked at or lived 
around the local Huanan seafood wholesale market, 
where live animals were also on sale. In the early stages 
of this pneumonia, severe acute respiratory infection 
symptoms occurred, with some patients rapidly dev-
eloping acute respiratory distress syndrome (ARDS), 
acute respiratory failure, and other serious complications. 
On Jan 7, a novel coronavirus was identified by the 
Chinese Center for Disease Control and Prevention 
(CDC) from the throat swab sample of a patient, and was 
subsequently named 2019-nCoV by WHO.4

Coronaviruses can cause multiple system infections in 
various animals and mainly respiratory tract infections in 
humans, such as severe acute respiratory syndrome 
(SARS) and Middle East respiratory syndrome (MERS).5–7 
Most patients have mild symptoms and good prognosis. 

So far, a few patients with 2019-nCoV have developed 
severe pneumonia, pulmonary oedema, ARDS, or mul-
tiple organ failure and have died. All costs of 2019-nCoV 
treatment are covered by medical insurance in China.

At present, information regarding the epidemiology 
and clinical features of pneumonia caused by 2019-nCoV 
is scarce.1–3 In this study, we did a comprehensive 
exploration of the epidemiology and clinical features of 
99 patients with confirmed 2019-nCoV pneumonia 
admitted to Jinyintan Hospital, Wuhan, which admitted 
the first patients with 2019-nCoV to be reported on.

Methods
Study design and participants
For this retrospective, single-centre study, we recruited 
patients from Jan 1 to Jan 20, 2020, at Jinyintan Hospital 
in Wuhan, China. Jinyintan Hospital is a hospital for 
adults (ie, aged ≥14 years) specialising in infectious 
diseases. Accord ing to the arrangements put in place by 
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patients were clustered and had a history of exposure 
to the Huanan seafood market. Among them, there were 
47 patients with long-term exposure history, most of 
whom were salesmen or market managers, and 
two patients with short-term exposure history, who were 
shoppers. None of the patients were medical staff. 
Most patients were men, with a mean age of 55·5 years 
(SD 13·1; table 1). 50 (51%) patients had chronic diseases, 
including cardiovascular and cerebro vascular diseases, 
endocrine system disease, digestive system disease, 
respiratory system disease, malignant tumour, and 
nervous system disease (table 1).

On admission, most patients had fever or cough and 
a third of patients had shortness of breath (table 2). 
Other symptoms included muscle ache, headache, 

confu sion, chest pain, and diarrhoea (table 2). Many 
patients presented with organ function damage, 
including 17 (17%) with ARDS, eight (8%) with acute 
respiratory injury, three (3%) with acute renal injury, 
four (4%) with septic shock, and one (1%) with venti-
lator-associated pneumonia (table 2).

On admission, leucocytes were below the normal 
range in nine (9%) patients and above the normal range 
in 24 (24%) patients (table 3). 38 (38%) patients had 
neutrophils above the normal range. Lymphocytes and 
haemoglobin were below the normal range in many 

Patients (n=99)

Age, years

Mean (SD) 55·5 (13·1)

Range 21–82

≤39 10 (10%)

40–49 22 (22%)

50–59 30 (30%)

60–69 22 (22%)

≥70 15 (15%)

Sex

Female 32 (32%)

Male 67 (68%)

Occupation

Agricultural worker 2 (2%)

Self-employed 63 (64%)

Employee 15 (15%)

Retired 19 (19%)

Exposure to Huanan seafood market* 49 (49%)

Long-term exposure history 47 (47%)

Short-term exposure history 2 (2%)

Chronic medical illness 50 (51%)

Cardiovascular and cerebrovascular diseases 40 (40%)

Digestive system disease 11 (11%)

Endocrine system disease† 13 (13%)

Malignant tumour 1 (1%)

Nervous system disease 1 (1%)

Respiratory system disease 1 (1%)

Admission to intensive care unit 23 (23%)

Clinical outcome

Remained in hospital 57 (58%)

Discharged 31 (31%)

Died 11 (11%)

Data are n (%) unless specified otherwise. 2019-nCoV=2019 novel coronavirus. 
*Long-term exposure is having worked at or lived in or around Huanan seafood 
market, whereas short-term exposure is having been to Huanan seafood market 
occasionally. †12 were diabetic.

Table 1: Demographics, baseline characteristics, and clinical outcomes of 
99 patients admitted to Wuhan Jinyintan Hospital (Jan 1–20, 2020) 
with 2019-nCoV pneumonia

Patients (n=99)

Signs and symptoms at admission

Fever 82 (83%)

Cough 81 (82%)

Shortness of breath 31 (31%)

Muscle ache 11 (11%)

Confusion 9 (9%)

Headache 8 (8%)

Sore throat 5 (5%)

Rhinorrhoea 4 (4%)

Chest pain 2 (2%)

Diarrhoea 2 (2%)

Nausea and vomiting 1 (1%)

More than one sign or symptom 89 (90%)

Fever, cough, and shortness of breath 15 (15%)

Comorbid conditions

Any 33 (33%)

ARDS 17 (17%)

Acute renal injury 3 (3%)

Acute respiratory injury 8 (8%)

Septic shock 4 (4%)

Ventilator-associated pneumonia 1 (1%)

Chest x-ray and CT findings

Unilateral pneumonia 25 (25%)

Bilateral pneumonia 74 (75%)

Multiple mottling and ground-glass opacity 14 (14%)

Treatment

Oxygen therapy 75 (76%)

Mechanical ventilation

Non-invasive (ie, face mask) 13 (13%)

Invasive 4 (4%)

CRRT 9 (9%)

ECMO 3 (3%)

Antibiotic treatment 70 (71%)

Antifungal treatment 15 (15%)

Antiviral treatment 75 (76%)

Glucocorticoids 19 (19%)

Intravenous immunoglobulin therapy 27 (27%)

2019-nCoV=2019 novel coronavirus. ARDS=acute respiratory distress syndrome. 
ECMO=extracorporeal membrane oxygenation. CRRT=continuous renal 
replacement therapy.

Table 2: Clinical characteristics and treatment of patients with 
2019-nCoV pneumonia
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Acute respiratory injury 8 (8%)

Septic shock 4 (4%)

Ventilator-associated pneumonia 1 (1%)

Chest x-ray and CT findings

Unilateral pneumonia 25 (25%)

Bilateral pneumonia 74 (75%)

Multiple mottling and ground-glass opacity 14 (14%)

Treatment

Oxygen therapy 75 (76%)

Mechanical ventilation

Non-invasive (ie, face mask) 13 (13%)

Invasive 4 (4%)

CRRT 9 (9%)

ECMO 3 (3%)

Antibiotic treatment 70 (71%)

Antifungal treatment 15 (15%)

Antiviral treatment 75 (76%)

Glucocorticoids 19 (19%)

Intravenous immunoglobulin therapy 27 (27%)

2019-nCoV=2019 novel coronavirus. ARDS=acute respiratory distress syndrome. 
ECMO=extracorporeal membrane oxygenation. CRRT=continuous renal 
replacement therapy.

Table 2: Clinical characteristics and treatment of patients with 
2019-nCoV pneumonia
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Summary
Background In December, 2019, a pneumonia associated with the 2019 novel coronavirus (2019-nCoV) emerged in 
Wuhan, China. We aimed to further clarify the epidemiological and clinical characteristics of 2019-nCoV pneumonia.

Methods In this retrospective, single-centre study, we included all confirmed cases of 2019-nCoV in Wuhan Jinyintan 
Hospital from Jan 1 to Jan 20, 2020. Cases were confirmed by real-time RT-PCR and were analysed for epidemiological, 
demographic, clinical, and radiological features and laboratory data. Outcomes were followed up until Jan 25, 2020.

Findings Of the 99 patients with 2019-nCoV pneumonia, 49 (49%) had a history of exposure to the Huanan seafood 
market. The average age of the patients was 55·5 years (SD 13·1), including 67 men and 32 women. 2019-nCoV was 
detected in all patients by real-time RT-PCR. 50 (51%) patients had chronic diseases. Patients had clinical manifestations 
of fever (82 [83%] patients), cough (81 [82%] patients), shortness of breath (31 [31%] patients), muscle ache 
(11 [11%] patients), confusion (nine [9%] patients), headache (eight [8%] patients), sore throat (five [5%] patients), 
rhinorrhoea (four [4%] patients), chest pain (two [2%] patients), diarrhoea (two [2%] patients), and nausea and vomiting 
(one [1%] patient). According to imaging examination, 74 (75%) patients showed bilateral pneumonia, 14 (14%) 
patients showed multiple mottling and ground-glass opacity, and one (1%) patient had pneu mothorax. 17 (17%) patients 
developed acute respiratory distress syndrome and, among them, 11 (11%) patients worsened in a short period of time 
and died of multiple organ failure.

Interpretation The 2019-nCoV infection was of clustering onset, is more likely to affect older males with comorbidities, 
and can result in severe and even fatal respiratory diseases such as acute respiratory distress syndrome. In general, 
characteristics of patients who died were in line with the MuLBSTA score, an early warning model for predicting 
mortality in viral pneumonia. Further investigation is needed to explore the applicability of the MuLBSTA score in 
predicting the risk of mortality in 2019-nCoV infection.
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Introduction
Since Dec 8, 2019, several cases of pneumonia of 
unknown aetiology have been reported in Wuhan, Hubei 
province, China.1–3 Most patients worked at or lived 
around the local Huanan seafood wholesale market, 
where live animals were also on sale. In the early stages 
of this pneumonia, severe acute respiratory infection 
symptoms occurred, with some patients rapidly dev-
eloping acute respiratory distress syndrome (ARDS), 
acute respiratory failure, and other serious complications. 
On Jan 7, a novel coronavirus was identified by the 
Chinese Center for Disease Control and Prevention 
(CDC) from the throat swab sample of a patient, and was 
subsequently named 2019-nCoV by WHO.4

Coronaviruses can cause multiple system infections in 
various animals and mainly respiratory tract infections in 
humans, such as severe acute respiratory syndrome 
(SARS) and Middle East respiratory syndrome (MERS).5–7 
Most patients have mild symptoms and good prognosis. 

So far, a few patients with 2019-nCoV have developed 
severe pneumonia, pulmonary oedema, ARDS, or mul-
tiple organ failure and have died. All costs of 2019-nCoV 
treatment are covered by medical insurance in China.

At present, information regarding the epidemiology 
and clinical features of pneumonia caused by 2019-nCoV 
is scarce.1–3 In this study, we did a comprehensive 
exploration of the epidemiology and clinical features of 
99 patients with confirmed 2019-nCoV pneumonia 
admitted to Jinyintan Hospital, Wuhan, which admitted 
the first patients with 2019-nCoV to be reported on.

Methods
Study design and participants
For this retrospective, single-centre study, we recruited 
patients from Jan 1 to Jan 20, 2020, at Jinyintan Hospital 
in Wuhan, China. Jinyintan Hospital is a hospital for 
adults (ie, aged ≥14 years) specialising in infectious 
diseases. Accord ing to the arrangements put in place by 
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patients showing unilateral pneumonia (table 2). 
14 (14%) patients showed multiple mottling and ground-
glass opacity (table 2; figure). Additionally, pneumothorax 
occurred in one (1%) patient.

All patients were treated in isolation. 75 (76%) patients 
received antiviral treatment, including oseltamivir 
(75 mg every 12 h, orally), ganciclovir (0·25 g every 12 h, 
intra venously), and lopinavir and ritonavir tablets 
(500 mg twice daily, orally). The duration of antiviral 
treatment was 3–14 days (median 3 days [IQR 3–6]).

Most patients were given antibiotic treatment (table 2); 
25 (25%) patients were treated with a single antibiotic 
and 45 (45%) patients were given combination therapy. 
The antibiotics used generally covered common patho-
gens and some atypical pathogens; when secondary 
bacterial infection occurred, medication was admin-
istered according to the results of bacterial culture and 
drug sensitivity. The antibiotics used were cephalo-
sporins, quinolones, carbapenems, tigecycline against 
methicillin-resistant Staphylococcus aureus, linezolid, and 
antifungal drugs. The duration of antibiotic treatment 
was 3–17 days (median 5 days [IQR 3–7]). 19 (19%) 
patients were also treated with methylpred nisolone 
sodium succinate, methylprednisolone, and dexametha-
sone for 3–15 days (median 5 [3–7]).

13 patients used non-invasive ventilator mechanical 
ventilation for 4–22 days (median 9 days [IQR 7–19]). 
Four patients used an invasive ventilator to assist 
ventilation for 3–20 days (median 17 [12–19]). The 
ventilator adopted P-SIMV mode, the inhaled oxygen 
concentration was 35–100%, and the positive end-
expiratory pressure was 6–12 cm H2O. All four patients 
were still using ventilators at data cutoff. Moreover, 
nine (9%) patients received continuous blood purifi-
cation due to renal failure and three (3%) patients were 
treated with extracorporeal membrane oxygenation 
(ECMO; table 2).

By the end of Jan 25, 31 (31%) patients had been 
discharged and 11 (11%) patients had died; all other 
patients were still in hospital (table 1). The first two deaths 
were a 61-year-old man (patient 1) and a 69-year-old man 
(patient 2). They had no previous chronic underlying 
disease but had a long history of smoking. Patient 1 was 
transferred to Jinyintan Hospital and diagnosed with 
severe pneumonia and ARDS. He was immediately 
admitted to the intensive care unit (ICU) and given an 
intubated ventilator-assisted breathing therapy. Later, the 
patient, having developed severe res piratory failure, heart 
failure, and sepsis, experienced a sudden cardiac arrest 
on the 11th day of admission and was declared dead. 
Patient 2 had severe pneumonia and ARDS after 
admission. The patient was transferred to the ICU and 
given ventilator-assisted breathing, and received anti-
infection and ECMO treatment after admission. The 
patient’s hypoxaemia remained unresolved. On the ninth 
day of admission, the patient died of severe pneumonia, 
septic shock, and respiratory failure. The intervals 

Figure: Chest x-rays and chest CTs of three patients
Case 1: chest x-ray was obtained on Jan 1 (1A). The brightness of both lungs was diffusely decreased, showing 
a large area of patchy shadow with uneven density. Tracheal intubation was seen in the trachea and the heart 
shadow outline was not clear. The catheter shadow was seen from the right axilla to the mediastinum. Bilateral 
diaphragmatic surface and costal diaphragmatic angle were not clear, and chest x-ray on Jan 2 showed worse 
status (1B). Case 2: chest x-ray obtained on Jan 6 (2A). The brightness of both lungs was decreased and multiple 
patchy shadows were observed; edges were blurred, and large ground-glass opacity and condensation shadows 
were mainly on the lower right lobe. Tracheal intubation could be seen in the trachea. Heart shadow roughly 
presents in the normal range. On the left side, the diaphragmatic surface is not clearly displayed. The right side of 
the diaphragmatic surface was light and smooth and rib phrenic angle was less sharp. Chest x-ray on Jan 10 
showed worse status (2B). Case 3: chest CT obtained on Jan 1 (3A) showed mass shadows of high density in both 
lungs. Bright bronchogram is seen in the lung tissue area of the lesion, which is also called bronchoinflation sign. 
Chest CT on Jan 15 showed improved status (3B).

1A First chest x-ray 1B Second chest x-ray

2A First chest x-ray 2B Second chest x-ray

3A First chest CT 3B Second chest CT

Case 1

Case 2

Case 3
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Summary
Background In December, 2019, a pneumonia associated with the 2019 novel coronavirus (2019-nCoV) emerged in 
Wuhan, China. We aimed to further clarify the epidemiological and clinical characteristics of 2019-nCoV pneumonia.

Methods In this retrospective, single-centre study, we included all confirmed cases of 2019-nCoV in Wuhan Jinyintan 
Hospital from Jan 1 to Jan 20, 2020. Cases were confirmed by real-time RT-PCR and were analysed for epidemiological, 
demographic, clinical, and radiological features and laboratory data. Outcomes were followed up until Jan 25, 2020.

Findings Of the 99 patients with 2019-nCoV pneumonia, 49 (49%) had a history of exposure to the Huanan seafood 
market. The average age of the patients was 55·5 years (SD 13·1), including 67 men and 32 women. 2019-nCoV was 
detected in all patients by real-time RT-PCR. 50 (51%) patients had chronic diseases. Patients had clinical manifestations 
of fever (82 [83%] patients), cough (81 [82%] patients), shortness of breath (31 [31%] patients), muscle ache 
(11 [11%] patients), confusion (nine [9%] patients), headache (eight [8%] patients), sore throat (five [5%] patients), 
rhinorrhoea (four [4%] patients), chest pain (two [2%] patients), diarrhoea (two [2%] patients), and nausea and vomiting 
(one [1%] patient). According to imaging examination, 74 (75%) patients showed bilateral pneumonia, 14 (14%) 
patients showed multiple mottling and ground-glass opacity, and one (1%) patient had pneu mothorax. 17 (17%) patients 
developed acute respiratory distress syndrome and, among them, 11 (11%) patients worsened in a short period of time 
and died of multiple organ failure.

Interpretation The 2019-nCoV infection was of clustering onset, is more likely to affect older males with comorbidities, 
and can result in severe and even fatal respiratory diseases such as acute respiratory distress syndrome. In general, 
characteristics of patients who died were in line with the MuLBSTA score, an early warning model for predicting 
mortality in viral pneumonia. Further investigation is needed to explore the applicability of the MuLBSTA score in 
predicting the risk of mortality in 2019-nCoV infection.

Funding National Key R&D Program of China.

Copyright © 2020 Elsevier Ltd. All rights reserved.

Introduction
Since Dec 8, 2019, several cases of pneumonia of 
unknown aetiology have been reported in Wuhan, Hubei 
province, China.1–3 Most patients worked at or lived 
around the local Huanan seafood wholesale market, 
where live animals were also on sale. In the early stages 
of this pneumonia, severe acute respiratory infection 
symptoms occurred, with some patients rapidly dev-
eloping acute respiratory distress syndrome (ARDS), 
acute respiratory failure, and other serious complications. 
On Jan 7, a novel coronavirus was identified by the 
Chinese Center for Disease Control and Prevention 
(CDC) from the throat swab sample of a patient, and was 
subsequently named 2019-nCoV by WHO.4

Coronaviruses can cause multiple system infections in 
various animals and mainly respiratory tract infections in 
humans, such as severe acute respiratory syndrome 
(SARS) and Middle East respiratory syndrome (MERS).5–7 
Most patients have mild symptoms and good prognosis. 

So far, a few patients with 2019-nCoV have developed 
severe pneumonia, pulmonary oedema, ARDS, or mul-
tiple organ failure and have died. All costs of 2019-nCoV 
treatment are covered by medical insurance in China.

At present, information regarding the epidemiology 
and clinical features of pneumonia caused by 2019-nCoV 
is scarce.1–3 In this study, we did a comprehensive 
exploration of the epidemiology and clinical features of 
99 patients with confirmed 2019-nCoV pneumonia 
admitted to Jinyintan Hospital, Wuhan, which admitted 
the first patients with 2019-nCoV to be reported on.

Methods
Study design and participants
For this retrospective, single-centre study, we recruited 
patients from Jan 1 to Jan 20, 2020, at Jinyintan Hospital 
in Wuhan, China. Jinyintan Hospital is a hospital for 
adults (ie, aged ≥14 years) specialising in infectious 
diseases. Accord ing to the arrangements put in place by 
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patients were clustered and had a history of exposure 
to the Huanan seafood market. Among them, there were 
47 patients with long-term exposure history, most of 
whom were salesmen or market managers, and 
two patients with short-term exposure history, who were 
shoppers. None of the patients were medical staff. 
Most patients were men, with a mean age of 55·5 years 
(SD 13·1; table 1). 50 (51%) patients had chronic diseases, 
including cardiovascular and cerebro vascular diseases, 
endocrine system disease, digestive system disease, 
respiratory system disease, malignant tumour, and 
nervous system disease (table 1).

On admission, most patients had fever or cough and 
a third of patients had shortness of breath (table 2). 
Other symptoms included muscle ache, headache, 

confu sion, chest pain, and diarrhoea (table 2). Many 
patients presented with organ function damage, 
including 17 (17%) with ARDS, eight (8%) with acute 
respiratory injury, three (3%) with acute renal injury, 
four (4%) with septic shock, and one (1%) with venti-
lator-associated pneumonia (table 2).

On admission, leucocytes were below the normal 
range in nine (9%) patients and above the normal range 
in 24 (24%) patients (table 3). 38 (38%) patients had 
neutrophils above the normal range. Lymphocytes and 
haemoglobin were below the normal range in many 

Patients (n=99)

Age, years

Mean (SD) 55·5 (13·1)

Range 21–82

≤39 10 (10%)

40–49 22 (22%)

50–59 30 (30%)

60–69 22 (22%)

≥70 15 (15%)

Sex

Female 32 (32%)

Male 67 (68%)

Occupation

Agricultural worker 2 (2%)

Self-employed 63 (64%)

Employee 15 (15%)

Retired 19 (19%)

Exposure to Huanan seafood market* 49 (49%)

Long-term exposure history 47 (47%)

Short-term exposure history 2 (2%)

Chronic medical illness 50 (51%)

Cardiovascular and cerebrovascular diseases 40 (40%)

Digestive system disease 11 (11%)

Endocrine system disease† 13 (13%)

Malignant tumour 1 (1%)

Nervous system disease 1 (1%)

Respiratory system disease 1 (1%)

Admission to intensive care unit 23 (23%)

Clinical outcome

Remained in hospital 57 (58%)

Discharged 31 (31%)

Died 11 (11%)

Data are n (%) unless specified otherwise. 2019-nCoV=2019 novel coronavirus. 
*Long-term exposure is having worked at or lived in or around Huanan seafood 
market, whereas short-term exposure is having been to Huanan seafood market 
occasionally. †12 were diabetic.

Table 1: Demographics, baseline characteristics, and clinical outcomes of 
99 patients admitted to Wuhan Jinyintan Hospital (Jan 1–20, 2020) 
with 2019-nCoV pneumonia

Patients (n=99)

Signs and symptoms at admission

Fever 82 (83%)

Cough 81 (82%)

Shortness of breath 31 (31%)

Muscle ache 11 (11%)

Confusion 9 (9%)

Headache 8 (8%)

Sore throat 5 (5%)

Rhinorrhoea 4 (4%)

Chest pain 2 (2%)

Diarrhoea 2 (2%)

Nausea and vomiting 1 (1%)

More than one sign or symptom 89 (90%)

Fever, cough, and shortness of breath 15 (15%)

Comorbid conditions

Any 33 (33%)

ARDS 17 (17%)

Acute renal injury 3 (3%)

Acute respiratory injury 8 (8%)

Septic shock 4 (4%)

Ventilator-associated pneumonia 1 (1%)

Chest x-ray and CT findings

Unilateral pneumonia 25 (25%)

Bilateral pneumonia 74 (75%)

Multiple mottling and ground-glass opacity 14 (14%)

Treatment

Oxygen therapy 75 (76%)

Mechanical ventilation

Non-invasive (ie, face mask) 13 (13%)

Invasive 4 (4%)

CRRT 9 (9%)

ECMO 3 (3%)

Antibiotic treatment 70 (71%)

Antifungal treatment 15 (15%)

Antiviral treatment 75 (76%)

Glucocorticoids 19 (19%)

Intravenous immunoglobulin therapy 27 (27%)

2019-nCoV=2019 novel coronavirus. ARDS=acute respiratory distress syndrome. 
ECMO=extracorporeal membrane oxygenation. CRRT=continuous renal 
replacement therapy.

Table 2: Clinical characteristics and treatment of patients with 
2019-nCoV pneumonia
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Data are n (%) unless specified otherwise. 2019-nCoV=2019 novel coronavirus. 
*Long-term exposure is having worked at or lived in or around Huanan seafood 
market, whereas short-term exposure is having been to Huanan seafood market 
occasionally. †12 were diabetic.

Table 1: Demographics, baseline characteristics, and clinical outcomes of 
99 patients admitted to Wuhan Jinyintan Hospital (Jan 1–20, 2020) 
with 2019-nCoV pneumonia

Patients (n=99)

Signs and symptoms at admission

Fever 82 (83%)

Cough 81 (82%)

Shortness of breath 31 (31%)

Muscle ache 11 (11%)

Confusion 9 (9%)

Headache 8 (8%)

Sore throat 5 (5%)

Rhinorrhoea 4 (4%)

Chest pain 2 (2%)

Diarrhoea 2 (2%)

Nausea and vomiting 1 (1%)

More than one sign or symptom 89 (90%)

Fever, cough, and shortness of breath 15 (15%)

Comorbid conditions

Any 33 (33%)

ARDS 17 (17%)

Acute renal injury 3 (3%)

Acute respiratory injury 8 (8%)

Septic shock 4 (4%)

Ventilator-associated pneumonia 1 (1%)

Chest x-ray and CT findings

Unilateral pneumonia 25 (25%)

Bilateral pneumonia 74 (75%)

Multiple mottling and ground-glass opacity 14 (14%)

Treatment

Oxygen therapy 75 (76%)

Mechanical ventilation

Non-invasive (ie, face mask) 13 (13%)

Invasive 4 (4%)

CRRT 9 (9%)

ECMO 3 (3%)

Antibiotic treatment 70 (71%)

Antifungal treatment 15 (15%)

Antiviral treatment 75 (76%)

Glucocorticoids 19 (19%)

Intravenous immunoglobulin therapy 27 (27%)

2019-nCoV=2019 novel coronavirus. ARDS=acute respiratory distress syndrome. 
ECMO=extracorporeal membrane oxygenation. CRRT=continuous renal 
replacement therapy.

Table 2: Clinical characteristics and treatment of patients with 
2019-nCoV pneumonia
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Epidemiological and clinical characteristics of 99 cases of 
2019 novel coronavirus pneumonia in Wuhan, China: 
a descriptive study
Nanshan Chen*, Min Zhou*, Xuan Dong*, Jieming Qu*, Fengyun Gong, Yang Han, Yang Qiu, Jingli Wang, Ying Liu, Yuan Wei, Jia’an Xia, Ting Yu, 
Xinxin Zhang, Li Zhang

Summary
Background In December, 2019, a pneumonia associated with the 2019 novel coronavirus (2019-nCoV) emerged in 
Wuhan, China. We aimed to further clarify the epidemiological and clinical characteristics of 2019-nCoV pneumonia.

Methods In this retrospective, single-centre study, we included all confirmed cases of 2019-nCoV in Wuhan Jinyintan 
Hospital from Jan 1 to Jan 20, 2020. Cases were confirmed by real-time RT-PCR and were analysed for epidemiological, 
demographic, clinical, and radiological features and laboratory data. Outcomes were followed up until Jan 25, 2020.

Findings Of the 99 patients with 2019-nCoV pneumonia, 49 (49%) had a history of exposure to the Huanan seafood 
market. The average age of the patients was 55·5 years (SD 13·1), including 67 men and 32 women. 2019-nCoV was 
detected in all patients by real-time RT-PCR. 50 (51%) patients had chronic diseases. Patients had clinical manifestations 
of fever (82 [83%] patients), cough (81 [82%] patients), shortness of breath (31 [31%] patients), muscle ache 
(11 [11%] patients), confusion (nine [9%] patients), headache (eight [8%] patients), sore throat (five [5%] patients), 
rhinorrhoea (four [4%] patients), chest pain (two [2%] patients), diarrhoea (two [2%] patients), and nausea and vomiting 
(one [1%] patient). According to imaging examination, 74 (75%) patients showed bilateral pneumonia, 14 (14%) 
patients showed multiple mottling and ground-glass opacity, and one (1%) patient had pneu mothorax. 17 (17%) patients 
developed acute respiratory distress syndrome and, among them, 11 (11%) patients worsened in a short period of time 
and died of multiple organ failure.

Interpretation The 2019-nCoV infection was of clustering onset, is more likely to affect older males with comorbidities, 
and can result in severe and even fatal respiratory diseases such as acute respiratory distress syndrome. In general, 
characteristics of patients who died were in line with the MuLBSTA score, an early warning model for predicting 
mortality in viral pneumonia. Further investigation is needed to explore the applicability of the MuLBSTA score in 
predicting the risk of mortality in 2019-nCoV infection.

Funding National Key R&D Program of China.

Copyright © 2020 Elsevier Ltd. All rights reserved.

Introduction
Since Dec 8, 2019, several cases of pneumonia of 
unknown aetiology have been reported in Wuhan, Hubei 
province, China.1–3 Most patients worked at or lived 
around the local Huanan seafood wholesale market, 
where live animals were also on sale. In the early stages 
of this pneumonia, severe acute respiratory infection 
symptoms occurred, with some patients rapidly dev-
eloping acute respiratory distress syndrome (ARDS), 
acute respiratory failure, and other serious complications. 
On Jan 7, a novel coronavirus was identified by the 
Chinese Center for Disease Control and Prevention 
(CDC) from the throat swab sample of a patient, and was 
subsequently named 2019-nCoV by WHO.4

Coronaviruses can cause multiple system infections in 
various animals and mainly respiratory tract infections in 
humans, such as severe acute respiratory syndrome 
(SARS) and Middle East respiratory syndrome (MERS).5–7 
Most patients have mild symptoms and good prognosis. 

So far, a few patients with 2019-nCoV have developed 
severe pneumonia, pulmonary oedema, ARDS, or mul-
tiple organ failure and have died. All costs of 2019-nCoV 
treatment are covered by medical insurance in China.

At present, information regarding the epidemiology 
and clinical features of pneumonia caused by 2019-nCoV 
is scarce.1–3 In this study, we did a comprehensive 
exploration of the epidemiology and clinical features of 
99 patients with confirmed 2019-nCoV pneumonia 
admitted to Jinyintan Hospital, Wuhan, which admitted 
the first patients with 2019-nCoV to be reported on.

Methods
Study design and participants
For this retrospective, single-centre study, we recruited 
patients from Jan 1 to Jan 20, 2020, at Jinyintan Hospital 
in Wuhan, China. Jinyintan Hospital is a hospital for 
adults (ie, aged ≥14 years) specialising in infectious 
diseases. Accord ing to the arrangements put in place by 
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patients (table 3). Platelets were below the normal range 
in 12 (12%) patients and above the normal range in 
four (4%). 43 patients had differing degrees of liver 
function abnormality, with alanine aminotransferase 
(ALT) or aspartate aminotransferase (AST) above the 
normal range (table 3); one patient had severe liver 
function damage (ALT 7590 U/L, AST 1445 U/L). 
Most patients had abnormal myocardial zymogram, 
which showed the elevation of creatine kinase in 
13 (13%) patients and the elevation of lactate dehy-
drogenase in 75 (76%) patients, one of whom also 
showed abnormal creatine kinase (6280 U/L) and lactate 
dehydrogenase (20 740 U/L). Seven (7%) patients had 
different degrees of renal function damage, with elevated 
blood urea nitrogen or serum creatinine. Regarding the 
infection index, procalcitonin was above the normal 
range in six (6%) patients. Most patients had serum 
ferritin above the normal range (table 3). 73 patients 
were tested for C-reactive protein, most of whom had 
levels above the normal range (table 3).

All patients were tested for nine respiratory pathogens 
and the nucleic acid of influenza viruses A and B. 
Bacteria and fungi culture were done at the same time. 
We did not find other respiratory viruses in any of the 
patients. Acinetobacter baumannii, Klebsiella pneumoniae, 
and Aspergillus flavus were all cultured in one patient. 
A baumannii turned out to be highly resistant to 
antibiotics. One case of fungal infection was diagnosed 
as Candida glabrata and three cases of fungal infection 
were diagnosed as Candida albicans.

According to chest x-ray and CT, 74 (75%) patients 
showed bilateral pneumonia (75%) with just 25 (25%) 

Patients (n=99)

Blood routine

Leucocytes (× 10⁹ per L; normal range 3·5–9·5) 7·5 (3·6)

Increased 24 (24%)

Decreased 9 (9%)

Neutrophils (× 10⁹ per L; normal range 1·8–6·3) 5·0 (3·3–8·1)

Increased 38 (38%)

Lymphocytes (× 10⁹ per L; normal range 1·1–3·2) 0·9 (0·5)

Decreased 35 (35%)

Platelets (× 10⁹ per L; normal range 125·0–350·0) 213·5 (79·1)

Increased 4 (4%)

Decreased 12 (12%)

Haemoglobin (g/L; normal range 130·0–175·0) 129·8 (14·8)

Decreased 50 (51%)

Coagulation function

Activated partial thromboplastin time (s; normal 
range 21·0–37·0)

27·3 (10·2)

Increased 6 (6%)

Decreased 16 (16%)

Prothrombin time (s; normal range 10·5–13·5) 11·3 (1·9)

Increased 5 (5%)

Decreased 30 (30%)

D-dimer (µg/L; normal range 0·0–1·5) 0·9 (0·5–2·8)

Increased 36 (36%)

Blood biochemistry

Albumin (g/L; normal range 40·0–55·0) 31·6 (4·0)

Decreased 97 (98%)

Alanine aminotransferase (U/L; normal range 
9·0–50·0)

39·0 (22·0–53·0)

Increased 28 (28%)

Aspartate aminotransferase (U/L; normal range 
15·0–40·0)

34·0 (26·0–48·0)

Increased 35 (35%)

Total bilirubin (μmol/L; normal range 0·0–21·0) 15·1 (7·3)

Increased 18 (18%)

Blood urea nitrogen (mmol/L; normal range 
3·6–9·5)

5·9 (2·6)

Increased 6 (6%)

Decreased 17 (17%)

Serum creatinine (μmol/L; normal range 
57·0–111·0)

75·6 (25·0)

Increased 3 (3%)

Decreased 21 (21%)

Creatine kinase (U/L; normal range 50·0–310·0) 85·0 (51·0–184·0)

Increased 13 (13%)

Decreased 23 (23%)

Lactate dehydrogenase (U/L; normal range 
120·0–250·0)

336·0 (260·0–447·0)

Increased 75 (76%)

Myoglobin (ng/mL; normal range 0·0–146·9) 49·5 (32·2–99·8)

Increased 15 (15%)

Glucose (mmol/L; normal range 3·9–6·1) 7·4 (3·4)

Increased 51 (52%)

Decreased 1 (1%)

(Table 3 continues in next column)

Patients (n=99)

(Continued from previous column)

Infection-related biomarkers

Procalcitonin (ng/mL; normal range 0·0–5·0) 0·5 (1·1)

Increased 6 (6%)

Interleukin-6 (pg/mL; normal range 0·0–7·0) 7·9 (6·1–10·6)

Increased 51 (52%)

Erythrocyte sedimentation rate (mm/h; normal 
range 0·0–15·0)

49·9 (23·4)

Increased 84 (85%)

Serum ferritin (ng/mL; normal range 21·0–274·7) 808·7 (490·7)

Increased 62 (63%)

C-reactive protein (mg/L; normal range 0·0–5·0)* 51·4 (41·8)

Increased 63/73 (86%)

Co-infection

Other viruses 0

Bacteria 1 (1%)

Fungus 4 (4%)

Data are n (%), n/N (%), mean (SD), and median (IQR). Increased means over the 
upper limit of the normal range and decreased means below the lower limit of 
the normal range. 2019-nCoV=2019 novel coronavirus. *Data available for 
73 patients.

Table 3: Laboratory results of patients with 2019-nCoV pneumonia
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patients (table 3). Platelets were below the normal range 
in 12 (12%) patients and above the normal range in 
four (4%). 43 patients had differing degrees of liver 
function abnormality, with alanine aminotransferase 
(ALT) or aspartate aminotransferase (AST) above the 
normal range (table 3); one patient had severe liver 
function damage (ALT 7590 U/L, AST 1445 U/L). 
Most patients had abnormal myocardial zymogram, 
which showed the elevation of creatine kinase in 
13 (13%) patients and the elevation of lactate dehy-
drogenase in 75 (76%) patients, one of whom also 
showed abnormal creatine kinase (6280 U/L) and lactate 
dehydrogenase (20 740 U/L). Seven (7%) patients had 
different degrees of renal function damage, with elevated 
blood urea nitrogen or serum creatinine. Regarding the 
infection index, procalcitonin was above the normal 
range in six (6%) patients. Most patients had serum 
ferritin above the normal range (table 3). 73 patients 
were tested for C-reactive protein, most of whom had 
levels above the normal range (table 3).

All patients were tested for nine respiratory pathogens 
and the nucleic acid of influenza viruses A and B. 
Bacteria and fungi culture were done at the same time. 
We did not find other respiratory viruses in any of the 
patients. Acinetobacter baumannii, Klebsiella pneumoniae, 
and Aspergillus flavus were all cultured in one patient. 
A baumannii turned out to be highly resistant to 
antibiotics. One case of fungal infection was diagnosed 
as Candida glabrata and three cases of fungal infection 
were diagnosed as Candida albicans.

According to chest x-ray and CT, 74 (75%) patients 
showed bilateral pneumonia (75%) with just 25 (25%) 

Patients (n=99)

Blood routine

Leucocytes (× 10⁹ per L; normal range 3·5–9·5) 7·5 (3·6)

Increased 24 (24%)

Decreased 9 (9%)

Neutrophils (× 10⁹ per L; normal range 1·8–6·3) 5·0 (3·3–8·1)

Increased 38 (38%)

Lymphocytes (× 10⁹ per L; normal range 1·1–3·2) 0·9 (0·5)

Decreased 35 (35%)

Platelets (× 10⁹ per L; normal range 125·0–350·0) 213·5 (79·1)

Increased 4 (4%)

Decreased 12 (12%)

Haemoglobin (g/L; normal range 130·0–175·0) 129·8 (14·8)

Decreased 50 (51%)

Coagulation function

Activated partial thromboplastin time (s; normal 
range 21·0–37·0)

27·3 (10·2)

Increased 6 (6%)

Decreased 16 (16%)

Prothrombin time (s; normal range 10·5–13·5) 11·3 (1·9)

Increased 5 (5%)

Decreased 30 (30%)

D-dimer (µg/L; normal range 0·0–1·5) 0·9 (0·5–2·8)

Increased 36 (36%)

Blood biochemistry

Albumin (g/L; normal range 40·0–55·0) 31·6 (4·0)

Decreased 97 (98%)

Alanine aminotransferase (U/L; normal range 
9·0–50·0)

39·0 (22·0–53·0)

Increased 28 (28%)

Aspartate aminotransferase (U/L; normal range 
15·0–40·0)

34·0 (26·0–48·0)

Increased 35 (35%)

Total bilirubin (μmol/L; normal range 0·0–21·0) 15·1 (7·3)

Increased 18 (18%)

Blood urea nitrogen (mmol/L; normal range 
3·6–9·5)

5·9 (2·6)

Increased 6 (6%)

Decreased 17 (17%)

Serum creatinine (μmol/L; normal range 
57·0–111·0)

75·6 (25·0)

Increased 3 (3%)

Decreased 21 (21%)

Creatine kinase (U/L; normal range 50·0–310·0) 85·0 (51·0–184·0)

Increased 13 (13%)

Decreased 23 (23%)

Lactate dehydrogenase (U/L; normal range 
120·0–250·0)

336·0 (260·0–447·0)

Increased 75 (76%)

Myoglobin (ng/mL; normal range 0·0–146·9) 49·5 (32·2–99·8)

Increased 15 (15%)

Glucose (mmol/L; normal range 3·9–6·1) 7·4 (3·4)

Increased 51 (52%)

Decreased 1 (1%)

(Table 3 continues in next column)

Patients (n=99)

(Continued from previous column)

Infection-related biomarkers

Procalcitonin (ng/mL; normal range 0·0–5·0) 0·5 (1·1)

Increased 6 (6%)

Interleukin-6 (pg/mL; normal range 0·0–7·0) 7·9 (6·1–10·6)

Increased 51 (52%)

Erythrocyte sedimentation rate (mm/h; normal 
range 0·0–15·0)

49·9 (23·4)

Increased 84 (85%)

Serum ferritin (ng/mL; normal range 21·0–274·7) 808·7 (490·7)

Increased 62 (63%)

C-reactive protein (mg/L; normal range 0·0–5·0)* 51·4 (41·8)

Increased 63/73 (86%)

Co-infection

Other viruses 0

Bacteria 1 (1%)

Fungus 4 (4%)

Data are n (%), n/N (%), mean (SD), and median (IQR). Increased means over the 
upper limit of the normal range and decreased means below the lower limit of 
the normal range. 2019-nCoV=2019 novel coronavirus. *Data available for 
73 patients.

Table 3: Laboratory results of patients with 2019-nCoV pneumonia
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patients (table 3). Platelets were below the normal range 
in 12 (12%) patients and above the normal range in 
four (4%). 43 patients had differing degrees of liver 
function abnormality, with alanine aminotransferase 
(ALT) or aspartate aminotransferase (AST) above the 
normal range (table 3); one patient had severe liver 
function damage (ALT 7590 U/L, AST 1445 U/L). 
Most patients had abnormal myocardial zymogram, 
which showed the elevation of creatine kinase in 
13 (13%) patients and the elevation of lactate dehy-
drogenase in 75 (76%) patients, one of whom also 
showed abnormal creatine kinase (6280 U/L) and lactate 
dehydrogenase (20 740 U/L). Seven (7%) patients had 
different degrees of renal function damage, with elevated 
blood urea nitrogen or serum creatinine. Regarding the 
infection index, procalcitonin was above the normal 
range in six (6%) patients. Most patients had serum 
ferritin above the normal range (table 3). 73 patients 
were tested for C-reactive protein, most of whom had 
levels above the normal range (table 3).

All patients were tested for nine respiratory pathogens 
and the nucleic acid of influenza viruses A and B. 
Bacteria and fungi culture were done at the same time. 
We did not find other respiratory viruses in any of the 
patients. Acinetobacter baumannii, Klebsiella pneumoniae, 
and Aspergillus flavus were all cultured in one patient. 
A baumannii turned out to be highly resistant to 
antibiotics. One case of fungal infection was diagnosed 
as Candida glabrata and three cases of fungal infection 
were diagnosed as Candida albicans.

According to chest x-ray and CT, 74 (75%) patients 
showed bilateral pneumonia (75%) with just 25 (25%) 

Patients (n=99)

Blood routine

Leucocytes (× 10⁹ per L; normal range 3·5–9·5) 7·5 (3·6)

Increased 24 (24%)

Decreased 9 (9%)

Neutrophils (× 10⁹ per L; normal range 1·8–6·3) 5·0 (3·3–8·1)

Increased 38 (38%)

Lymphocytes (× 10⁹ per L; normal range 1·1–3·2) 0·9 (0·5)

Decreased 35 (35%)

Platelets (× 10⁹ per L; normal range 125·0–350·0) 213·5 (79·1)

Increased 4 (4%)

Decreased 12 (12%)

Haemoglobin (g/L; normal range 130·0–175·0) 129·8 (14·8)

Decreased 50 (51%)

Coagulation function

Activated partial thromboplastin time (s; normal 
range 21·0–37·0)

27·3 (10·2)

Increased 6 (6%)

Decreased 16 (16%)

Prothrombin time (s; normal range 10·5–13·5) 11·3 (1·9)

Increased 5 (5%)

Decreased 30 (30%)

D-dimer (µg/L; normal range 0·0–1·5) 0·9 (0·5–2·8)

Increased 36 (36%)

Blood biochemistry

Albumin (g/L; normal range 40·0–55·0) 31·6 (4·0)

Decreased 97 (98%)

Alanine aminotransferase (U/L; normal range 
9·0–50·0)

39·0 (22·0–53·0)

Increased 28 (28%)

Aspartate aminotransferase (U/L; normal range 
15·0–40·0)

34·0 (26·0–48·0)

Increased 35 (35%)

Total bilirubin (μmol/L; normal range 0·0–21·0) 15·1 (7·3)

Increased 18 (18%)

Blood urea nitrogen (mmol/L; normal range 
3·6–9·5)

5·9 (2·6)

Increased 6 (6%)

Decreased 17 (17%)

Serum creatinine (μmol/L; normal range 
57·0–111·0)

75·6 (25·0)

Increased 3 (3%)

Decreased 21 (21%)

Creatine kinase (U/L; normal range 50·0–310·0) 85·0 (51·0–184·0)

Increased 13 (13%)

Decreased 23 (23%)

Lactate dehydrogenase (U/L; normal range 
120·0–250·0)

336·0 (260·0–447·0)

Increased 75 (76%)

Myoglobin (ng/mL; normal range 0·0–146·9) 49·5 (32·2–99·8)

Increased 15 (15%)

Glucose (mmol/L; normal range 3·9–6·1) 7·4 (3·4)

Increased 51 (52%)

Decreased 1 (1%)

(Table 3 continues in next column)

Patients (n=99)

(Continued from previous column)

Infection-related biomarkers

Procalcitonin (ng/mL; normal range 0·0–5·0) 0·5 (1·1)

Increased 6 (6%)

Interleukin-6 (pg/mL; normal range 0·0–7·0) 7·9 (6·1–10·6)

Increased 51 (52%)

Erythrocyte sedimentation rate (mm/h; normal 
range 0·0–15·0)

49·9 (23·4)

Increased 84 (85%)

Serum ferritin (ng/mL; normal range 21·0–274·7) 808·7 (490·7)

Increased 62 (63%)

C-reactive protein (mg/L; normal range 0·0–5·0)* 51·4 (41·8)

Increased 63/73 (86%)

Co-infection

Other viruses 0

Bacteria 1 (1%)

Fungus 4 (4%)

Data are n (%), n/N (%), mean (SD), and median (IQR). Increased means over the 
upper limit of the normal range and decreased means below the lower limit of 
the normal range. 2019-nCoV=2019 novel coronavirus. *Data available for 
73 patients.

Table 3: Laboratory results of patients with 2019-nCoV pneumonia
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patients (table 3). Platelets were below the normal range 
in 12 (12%) patients and above the normal range in 
four (4%). 43 patients had differing degrees of liver 
function abnormality, with alanine aminotransferase 
(ALT) or aspartate aminotransferase (AST) above the 
normal range (table 3); one patient had severe liver 
function damage (ALT 7590 U/L, AST 1445 U/L). 
Most patients had abnormal myocardial zymogram, 
which showed the elevation of creatine kinase in 
13 (13%) patients and the elevation of lactate dehy-
drogenase in 75 (76%) patients, one of whom also 
showed abnormal creatine kinase (6280 U/L) and lactate 
dehydrogenase (20 740 U/L). Seven (7%) patients had 
different degrees of renal function damage, with elevated 
blood urea nitrogen or serum creatinine. Regarding the 
infection index, procalcitonin was above the normal 
range in six (6%) patients. Most patients had serum 
ferritin above the normal range (table 3). 73 patients 
were tested for C-reactive protein, most of whom had 
levels above the normal range (table 3).

All patients were tested for nine respiratory pathogens 
and the nucleic acid of influenza viruses A and B. 
Bacteria and fungi culture were done at the same time. 
We did not find other respiratory viruses in any of the 
patients. Acinetobacter baumannii, Klebsiella pneumoniae, 
and Aspergillus flavus were all cultured in one patient. 
A baumannii turned out to be highly resistant to 
antibiotics. One case of fungal infection was diagnosed 
as Candida glabrata and three cases of fungal infection 
were diagnosed as Candida albicans.

According to chest x-ray and CT, 74 (75%) patients 
showed bilateral pneumonia (75%) with just 25 (25%) 

Patients (n=99)

Blood routine

Leucocytes (× 10⁹ per L; normal range 3·5–9·5) 7·5 (3·6)

Increased 24 (24%)

Decreased 9 (9%)

Neutrophils (× 10⁹ per L; normal range 1·8–6·3) 5·0 (3·3–8·1)

Increased 38 (38%)

Lymphocytes (× 10⁹ per L; normal range 1·1–3·2) 0·9 (0·5)

Decreased 35 (35%)

Platelets (× 10⁹ per L; normal range 125·0–350·0) 213·5 (79·1)

Increased 4 (4%)

Decreased 12 (12%)

Haemoglobin (g/L; normal range 130·0–175·0) 129·8 (14·8)

Decreased 50 (51%)

Coagulation function

Activated partial thromboplastin time (s; normal 
range 21·0–37·0)

27·3 (10·2)

Increased 6 (6%)

Decreased 16 (16%)

Prothrombin time (s; normal range 10·5–13·5) 11·3 (1·9)

Increased 5 (5%)

Decreased 30 (30%)

D-dimer (µg/L; normal range 0·0–1·5) 0·9 (0·5–2·8)

Increased 36 (36%)

Blood biochemistry

Albumin (g/L; normal range 40·0–55·0) 31·6 (4·0)

Decreased 97 (98%)

Alanine aminotransferase (U/L; normal range 
9·0–50·0)

39·0 (22·0–53·0)

Increased 28 (28%)

Aspartate aminotransferase (U/L; normal range 
15·0–40·0)

34·0 (26·0–48·0)

Increased 35 (35%)

Total bilirubin (μmol/L; normal range 0·0–21·0) 15·1 (7·3)

Increased 18 (18%)

Blood urea nitrogen (mmol/L; normal range 
3·6–9·5)

5·9 (2·6)

Increased 6 (6%)

Decreased 17 (17%)

Serum creatinine (μmol/L; normal range 
57·0–111·0)

75·6 (25·0)

Increased 3 (3%)

Decreased 21 (21%)

Creatine kinase (U/L; normal range 50·0–310·0) 85·0 (51·0–184·0)

Increased 13 (13%)

Decreased 23 (23%)

Lactate dehydrogenase (U/L; normal range 
120·0–250·0)

336·0 (260·0–447·0)

Increased 75 (76%)

Myoglobin (ng/mL; normal range 0·0–146·9) 49·5 (32·2–99·8)

Increased 15 (15%)

Glucose (mmol/L; normal range 3·9–6·1) 7·4 (3·4)

Increased 51 (52%)

Decreased 1 (1%)

(Table 3 continues in next column)

Patients (n=99)

(Continued from previous column)

Infection-related biomarkers

Procalcitonin (ng/mL; normal range 0·0–5·0) 0·5 (1·1)

Increased 6 (6%)

Interleukin-6 (pg/mL; normal range 0·0–7·0) 7·9 (6·1–10·6)

Increased 51 (52%)

Erythrocyte sedimentation rate (mm/h; normal 
range 0·0–15·0)

49·9 (23·4)

Increased 84 (85%)

Serum ferritin (ng/mL; normal range 21·0–274·7) 808·7 (490·7)

Increased 62 (63%)

C-reactive protein (mg/L; normal range 0·0–5·0)* 51·4 (41·8)

Increased 63/73 (86%)

Co-infection

Other viruses 0

Bacteria 1 (1%)

Fungus 4 (4%)

Data are n (%), n/N (%), mean (SD), and median (IQR). Increased means over the 
upper limit of the normal range and decreased means below the lower limit of 
the normal range. 2019-nCoV=2019 novel coronavirus. *Data available for 
73 patients.

Table 3: Laboratory results of patients with 2019-nCoV pneumonia
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some health-care workers have also been infected in 
Wuhan. Taken together, evidence so far indicates 
human transmission for 2019-nCoV. We are concerned 
that 2019-nCoV could have acquired the ability for 
efficient human trans mission.19 Airborne precautions, 
such as a fit-tested N95 respirator, and other personal 
protective equipment are strongly recommended. To 

prevent further spread of the disease in health-care 
settings that are caring for patients infected with 
2019-nCoV, onset of fever and respiratory symp-
toms should be closely moni tored among health-care 
workers. Testing of respiratory specimens should be 
done immediately once a diagnosis is suspected. Serum 
antibodies should be tested among health-care workers 

All patients (n=41) ICU care (n=13) No ICU care (n=28) p value

White blood cell count, × 10⁹/L 6·2 (4·1–10·5) 11·3 (5·8–12·1) 5·7 (3·1–7·6) 0·011

<4 10/40 (25%) 1/13 (8%) 9/27 (33%) 0·041

4–10 18/40 (45%) 5/13 (38%) 13/27 (48%) ··

>10 12/40 (30%) 7/13 (54%) 5/27 (19%) ··

Neutrophil count, × 10⁹/L 5·0 (3·3–8·9) 10·6 (5·0–11·8) 4·4 (2·0–6·1) 0·00069

Lymphocyte count, × 10⁹/L 0·8 (0·6–1·1) 0·4 (0·2–0·8) 1·0 (0·7–1·1) 0·0041

<1·0 26/41 (63%) 11/13 (85%) 15/28 (54%) 0·045

≥1·0 15/41 (37%) 2/13 (15%) 13/28 (46%) ··

Haemoglobin, g/L 126·0 (118·0–140·0) 122·0 (111·0–128·0) 130·5 (120·0–140·0) 0·20

Platelet count, × 10⁹/L 164·5 (131·5–263·0) 196·0 (165·0–263·0) 149·0 (131·0–263·0) 0·45

<100 2/40 (5%) 1/13 (8%) 1/27 (4%) 0·45

≥100 38/40 (95%) 12/13 (92%) 26/27 (96%) ··

Prothrombin time, s 11·1 (10·1–12·4) 12·2 (11·2–13·4) 10·7 (9·8–12·1) 0·012

Activated partial thromboplastin time, s 27·0 (24·2–34·1) 26·2 (22·5–33·9) 27·7 (24·8–34·1) 0·57

D-dimer, mg/L 0·5 (0·3–1·3) 2·4 (0·6–14·4) 0·5 (0·3–0·8) 0·0042

Albumin, g/L 31·4 (28·9–36·0) 27·9 (26·3–30·9) 34·7 (30·2–36·5) 0·0066

Alanine aminotransferase, U/L 32·0 (21·0–50·0) 49·0 (29·0–115·0) 27·0 (19·5–40·0) 0·038

Aspartate aminotransferase, U/L 34·0 (26·0–48·0) 44·0 (30·0–70·0) 34·0 (24·0–40·5) 0·10

≤40 26/41 (63%) 5/13 (38%) 21/28 (75%) 0·025

>40 15/41 (37%) 8/13 (62%) 7/28 (25%) ··

Total bilirubin, mmol/L 11·7 (9·5–13·9) 14·0 (11·9–32·9) 10·8 (9·4–12·3) 0·011

Potassium, mmol/L 4·2 (3·8–4·8) 4·6 (4·0–5·0) 4·1 (3·8–4·6) 0·27

Sodium, mmol/L 139·0 (137·0–140·0) 138·0 (137·0–139·0) 139·0 (137·5–140·5) 0·26

Creatinine, μmol/L 74·2 (57·5–85·7) 79·0 (53·1–92·7) 73·3 (57·5–84·7) 0·84

≤133 37/41 (90%) 11/13 (85%) 26/28 (93%) 0·42

>133 4/41 (10%) 2/13 (15%) 2/28 (7%) ··

Creatine kinase, U/L 132·5 (62·0–219·0) 132·0 (82·0–493·0) 133·0 (61·0–189·0) 0·31

≤185 27/40 (68%) 7/13 (54%) 20/27 (74%) 0·21

>185 13/40 (33%) 6/13 (46%) 7/27 (26%) ··

Lactate dehydrogenase, U/L 286·0 (242·0–408·0) 400·0 (323·0–578·0) 281·0 (233·0–357·0) 0·0044

≤245 11/40 (28%) 1/13 (8%) 10/27 (37%) 0·036

>245 29/40 (73%) 12/13 (92%) 17/27 (63%) ··

Hypersensitive troponin I, pg/mL 3·4 (1·1–9·1) 3·3 (3·0–163·0) 3·5 (0·7–5·4) 0·08

>28 (99th percentile) 5/41 (12%) 4/13 (31%) 1/28 (4%) 0·017

Procalcitonin, ng/mL 0·1 (0·1–0·1) 0·1 (0·1–0·4) 0·1 (0·1–0·1) 0·031

<0·1 27/39 (69%) 6/12 (50%) 21/27 (78%) 0·0029

≥0·1 to <0·25 7/39 (18%) 3/12 (25%) 4/27 (15%) ··

≥0·25 to <0·5 2/39 (5%) 0/12 2/27 (7%) ··

≥0·5 3/39 (8%) 3/12 (25%)* 0/27 ··

Bilateral involvement of chest 
radiographs

40/41 (98%) 13/13 (100%) 27/28 (96%) 0·68

Cycle threshold of respiratory tract 32·2 (31·0–34·5) 31·1 (30·0–33·5) 32·2 (31·1–34·7) 0·39

Data are median (IQR) or n/N (%), where N is the total number of patients with available data. p values comparing ICU care and no ICU care are from χ², Fisher’s exact test, 
or Mann-Whitney U test. 2019-nCoV=2019 novel coronavirus. ICU=intensive care unit. *Complicated typical secondary infection during the first hospitalisation. 

Table 2: Laboratory findings of patients infected with 2019-nCoV on admission to hospital
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Epidemiological and clinical characteristics of 99 cases of 
2019 novel coronavirus pneumonia in Wuhan, China: 
a descriptive study
Nanshan Chen*, Min Zhou*, Xuan Dong*, Jieming Qu*, Fengyun Gong, Yang Han, Yang Qiu, Jingli Wang, Ying Liu, Yuan Wei, Jia’an Xia, Ting Yu, 
Xinxin Zhang, Li Zhang

Summary
Background In December, 2019, a pneumonia associated with the 2019 novel coronavirus (2019-nCoV) emerged in 
Wuhan, China. We aimed to further clarify the epidemiological and clinical characteristics of 2019-nCoV pneumonia.

Methods In this retrospective, single-centre study, we included all confirmed cases of 2019-nCoV in Wuhan Jinyintan 
Hospital from Jan 1 to Jan 20, 2020. Cases were confirmed by real-time RT-PCR and were analysed for epidemiological, 
demographic, clinical, and radiological features and laboratory data. Outcomes were followed up until Jan 25, 2020.

Findings Of the 99 patients with 2019-nCoV pneumonia, 49 (49%) had a history of exposure to the Huanan seafood 
market. The average age of the patients was 55·5 years (SD 13·1), including 67 men and 32 women. 2019-nCoV was 
detected in all patients by real-time RT-PCR. 50 (51%) patients had chronic diseases. Patients had clinical manifestations 
of fever (82 [83%] patients), cough (81 [82%] patients), shortness of breath (31 [31%] patients), muscle ache 
(11 [11%] patients), confusion (nine [9%] patients), headache (eight [8%] patients), sore throat (five [5%] patients), 
rhinorrhoea (four [4%] patients), chest pain (two [2%] patients), diarrhoea (two [2%] patients), and nausea and vomiting 
(one [1%] patient). According to imaging examination, 74 (75%) patients showed bilateral pneumonia, 14 (14%) 
patients showed multiple mottling and ground-glass opacity, and one (1%) patient had pneu mothorax. 17 (17%) patients 
developed acute respiratory distress syndrome and, among them, 11 (11%) patients worsened in a short period of time 
and died of multiple organ failure.

Interpretation The 2019-nCoV infection was of clustering onset, is more likely to affect older males with comorbidities, 
and can result in severe and even fatal respiratory diseases such as acute respiratory distress syndrome. In general, 
characteristics of patients who died were in line with the MuLBSTA score, an early warning model for predicting 
mortality in viral pneumonia. Further investigation is needed to explore the applicability of the MuLBSTA score in 
predicting the risk of mortality in 2019-nCoV infection.

Funding National Key R&D Program of China.

Copyright © 2020 Elsevier Ltd. All rights reserved.

Introduction
Since Dec 8, 2019, several cases of pneumonia of 
unknown aetiology have been reported in Wuhan, Hubei 
province, China.1–3 Most patients worked at or lived 
around the local Huanan seafood wholesale market, 
where live animals were also on sale. In the early stages 
of this pneumonia, severe acute respiratory infection 
symptoms occurred, with some patients rapidly dev-
eloping acute respiratory distress syndrome (ARDS), 
acute respiratory failure, and other serious complications. 
On Jan 7, a novel coronavirus was identified by the 
Chinese Center for Disease Control and Prevention 
(CDC) from the throat swab sample of a patient, and was 
subsequently named 2019-nCoV by WHO.4

Coronaviruses can cause multiple system infections in 
various animals and mainly respiratory tract infections in 
humans, such as severe acute respiratory syndrome 
(SARS) and Middle East respiratory syndrome (MERS).5–7 
Most patients have mild symptoms and good prognosis. 

So far, a few patients with 2019-nCoV have developed 
severe pneumonia, pulmonary oedema, ARDS, or mul-
tiple organ failure and have died. All costs of 2019-nCoV 
treatment are covered by medical insurance in China.

At present, information regarding the epidemiology 
and clinical features of pneumonia caused by 2019-nCoV 
is scarce.1–3 In this study, we did a comprehensive 
exploration of the epidemiology and clinical features of 
99 patients with confirmed 2019-nCoV pneumonia 
admitted to Jinyintan Hospital, Wuhan, which admitted 
the first patients with 2019-nCoV to be reported on.

Methods
Study design and participants
For this retrospective, single-centre study, we recruited 
patients from Jan 1 to Jan 20, 2020, at Jinyintan Hospital 
in Wuhan, China. Jinyintan Hospital is a hospital for 
adults (ie, aged ≥14 years) specialising in infectious 
diseases. Accord ing to the arrangements put in place by 

Published Online 
January 29, 2020 
https://doi.org/10.1016/ 
S0140-6736(20)30211-7

*Contributed equally.

Tuberculosis and Respiratory 
Department (Prof N Chen MD, 
X Dong PhD, Y Wei MD, J Xia MD, 
T Yu MD, Prof L Zhang MD), 
Infection Disease Department 
(F Gong MD, J Wang MD), 
Science and Education 
Department (Y Han PhD), and 
The Office of Drug Clinical Trial 
Institution (Y Liu MD), Wuhan 
Jinyintan Hospital, Wuhan, 
China; Department of 
Respiratory and Critical Care 
Medicine, Ruijin Hospital 
(Prof M Zhou MD, Prof J Qu MD), 
Institute of Respiratory 
Diseases (Prof M Zhou, 
Prof J Qu), Research Laboratory 
of Clinical Virology, Ruijin 
Hospital and Ruijin Hospital 
North (Prof X Zhang MD), and 
Clinical Research Center, Ruijin 
Hospital North (Prof X Zhang), 
Shanghai Jiaotong University 
School of Medicine, Shanghai, 
China; State Key Laboratory of 
Virology, Wuhan Institute of 
Virology, Center for Biosafety 
Mega-Science, Chinese 
Academy of Sciences, Wuhan, 
China (Prof Y Qiu PhD, Y Han)

Correspondence to: 
Prof Li Zhang, Tuberculosis and 
Respiratory Department, Wuhan 
Jinyintan Hospital, Dongxihu 
District, Wuhan 430023, China 
zhangli080806@163.com

or

Prof Xinxin Zhang, Research 
Laboratory of Clinical Virology, 
Ruijin Hospital and Ruijin 
Hospital North, Shanghai 
Jiaotong University School of 
Medicine, Shanghai 200025, 
China 
zhangx@shsmu.edu.cn

Articles

www.thelancet.com   Published online January 29, 2020   https://doi.org/10.1016/S0140-6736(20)30211-7 3

patients were clustered and had a history of exposure 
to the Huanan seafood market. Among them, there were 
47 patients with long-term exposure history, most of 
whom were salesmen or market managers, and 
two patients with short-term exposure history, who were 
shoppers. None of the patients were medical staff. 
Most patients were men, with a mean age of 55·5 years 
(SD 13·1; table 1). 50 (51%) patients had chronic diseases, 
including cardiovascular and cerebro vascular diseases, 
endocrine system disease, digestive system disease, 
respiratory system disease, malignant tumour, and 
nervous system disease (table 1).

On admission, most patients had fever or cough and 
a third of patients had shortness of breath (table 2). 
Other symptoms included muscle ache, headache, 

confu sion, chest pain, and diarrhoea (table 2). Many 
patients presented with organ function damage, 
including 17 (17%) with ARDS, eight (8%) with acute 
respiratory injury, three (3%) with acute renal injury, 
four (4%) with septic shock, and one (1%) with venti-
lator-associated pneumonia (table 2).

On admission, leucocytes were below the normal 
range in nine (9%) patients and above the normal range 
in 24 (24%) patients (table 3). 38 (38%) patients had 
neutrophils above the normal range. Lymphocytes and 
haemoglobin were below the normal range in many 

Patients (n=99)

Age, years

Mean (SD) 55·5 (13·1)

Range 21–82

≤39 10 (10%)

40–49 22 (22%)

50–59 30 (30%)

60–69 22 (22%)

≥70 15 (15%)

Sex

Female 32 (32%)

Male 67 (68%)

Occupation

Agricultural worker 2 (2%)

Self-employed 63 (64%)

Employee 15 (15%)

Retired 19 (19%)

Exposure to Huanan seafood market* 49 (49%)

Long-term exposure history 47 (47%)

Short-term exposure history 2 (2%)

Chronic medical illness 50 (51%)

Cardiovascular and cerebrovascular diseases 40 (40%)

Digestive system disease 11 (11%)

Endocrine system disease† 13 (13%)

Malignant tumour 1 (1%)

Nervous system disease 1 (1%)

Respiratory system disease 1 (1%)

Admission to intensive care unit 23 (23%)

Clinical outcome

Remained in hospital 57 (58%)

Discharged 31 (31%)

Died 11 (11%)

Data are n (%) unless specified otherwise. 2019-nCoV=2019 novel coronavirus. 
*Long-term exposure is having worked at or lived in or around Huanan seafood 
market, whereas short-term exposure is having been to Huanan seafood market 
occasionally. †12 were diabetic.

Table 1: Demographics, baseline characteristics, and clinical outcomes of 
99 patients admitted to Wuhan Jinyintan Hospital (Jan 1–20, 2020) 
with 2019-nCoV pneumonia

Patients (n=99)

Signs and symptoms at admission

Fever 82 (83%)

Cough 81 (82%)

Shortness of breath 31 (31%)

Muscle ache 11 (11%)

Confusion 9 (9%)

Headache 8 (8%)

Sore throat 5 (5%)

Rhinorrhoea 4 (4%)

Chest pain 2 (2%)

Diarrhoea 2 (2%)

Nausea and vomiting 1 (1%)

More than one sign or symptom 89 (90%)

Fever, cough, and shortness of breath 15 (15%)

Comorbid conditions

Any 33 (33%)

ARDS 17 (17%)

Acute renal injury 3 (3%)

Acute respiratory injury 8 (8%)

Septic shock 4 (4%)

Ventilator-associated pneumonia 1 (1%)

Chest x-ray and CT findings

Unilateral pneumonia 25 (25%)

Bilateral pneumonia 74 (75%)

Multiple mottling and ground-glass opacity 14 (14%)

Treatment

Oxygen therapy 75 (76%)

Mechanical ventilation

Non-invasive (ie, face mask) 13 (13%)

Invasive 4 (4%)

CRRT 9 (9%)

ECMO 3 (3%)

Antibiotic treatment 70 (71%)

Antifungal treatment 15 (15%)

Antiviral treatment 75 (76%)

Glucocorticoids 19 (19%)

Intravenous immunoglobulin therapy 27 (27%)

2019-nCoV=2019 novel coronavirus. ARDS=acute respiratory distress syndrome. 
ECMO=extracorporeal membrane oxygenation. CRRT=continuous renal 
replacement therapy.

Table 2: Clinical characteristics and treatment of patients with 
2019-nCoV pneumonia
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40–49 22 (22%)

50–59 30 (30%)

60–69 22 (22%)

≥70 15 (15%)

Sex

Female 32 (32%)

Male 67 (68%)

Occupation

Agricultural worker 2 (2%)

Self-employed 63 (64%)

Employee 15 (15%)

Retired 19 (19%)

Exposure to Huanan seafood market* 49 (49%)

Long-term exposure history 47 (47%)

Short-term exposure history 2 (2%)

Chronic medical illness 50 (51%)

Cardiovascular and cerebrovascular diseases 40 (40%)

Digestive system disease 11 (11%)

Endocrine system disease† 13 (13%)

Malignant tumour 1 (1%)

Nervous system disease 1 (1%)

Respiratory system disease 1 (1%)

Admission to intensive care unit 23 (23%)

Clinical outcome

Remained in hospital 57 (58%)

Discharged 31 (31%)

Died 11 (11%)

Data are n (%) unless specified otherwise. 2019-nCoV=2019 novel coronavirus. 
*Long-term exposure is having worked at or lived in or around Huanan seafood 
market, whereas short-term exposure is having been to Huanan seafood market 
occasionally. †12 were diabetic.

Table 1: Demographics, baseline characteristics, and clinical outcomes of 
99 patients admitted to Wuhan Jinyintan Hospital (Jan 1–20, 2020) 
with 2019-nCoV pneumonia

Patients (n=99)

Signs and symptoms at admission

Fever 82 (83%)

Cough 81 (82%)

Shortness of breath 31 (31%)

Muscle ache 11 (11%)

Confusion 9 (9%)

Headache 8 (8%)

Sore throat 5 (5%)

Rhinorrhoea 4 (4%)

Chest pain 2 (2%)

Diarrhoea 2 (2%)

Nausea and vomiting 1 (1%)

More than one sign or symptom 89 (90%)

Fever, cough, and shortness of breath 15 (15%)

Comorbid conditions

Any 33 (33%)

ARDS 17 (17%)

Acute renal injury 3 (3%)

Acute respiratory injury 8 (8%)

Septic shock 4 (4%)

Ventilator-associated pneumonia 1 (1%)

Chest x-ray and CT findings

Unilateral pneumonia 25 (25%)

Bilateral pneumonia 74 (75%)

Multiple mottling and ground-glass opacity 14 (14%)

Treatment

Oxygen therapy 75 (76%)

Mechanical ventilation

Non-invasive (ie, face mask) 13 (13%)

Invasive 4 (4%)

CRRT 9 (9%)

ECMO 3 (3%)

Antibiotic treatment 70 (71%)

Antifungal treatment 15 (15%)

Antiviral treatment 75 (76%)

Glucocorticoids 19 (19%)

Intravenous immunoglobulin therapy 27 (27%)

2019-nCoV=2019 novel coronavirus. ARDS=acute respiratory distress syndrome. 
ECMO=extracorporeal membrane oxygenation. CRRT=continuous renal 
replacement therapy.

Table 2: Clinical characteristics and treatment of patients with 
2019-nCoV pneumonia

Oseltamivir
Ganciclovir
Lopinavir/ritonavir
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A familial cluster of pneumonia associated with the 2019 
novel coronavirus indicating person-to-person transmission: 
a study of a family cluster
Jasper Fuk-Woo Chan*, Shuofeng Yuan*, Kin-Hang Kok*, Kelvin Kai-Wang To*, Hin Chu*, Jin Yang, Fanfan Xing, Jieling Liu, Cyril Chik-Yan Yip, 
Rosana Wing-Shan Poon, Hoi-Wah Tsoi, Simon Kam-Fai Lo, Kwok-Hung Chan, Vincent Kwok-Man Poon, Wan-Mui Chan, Jonathan Daniel Ip, 
Jian-Piao Cai, Vincent Chi-Chung Cheng, Honglin Chen, Christopher Kim-Ming Hui, Kwok-Yung Yuen

Summary
Background An ongoing outbreak of pneumonia associated with a novel coronavirus was reported in Wuhan city, 
Hubei province, China. Affected patients were geographically linked with a local wet market as a potential source. No 
data on person-to-person or nosocomial transmission have been published to date.

Methods In this study, we report the epidemiological, clinical, laboratory, radiological, and microbiological findings of 
five patients in a family cluster who presented with unexplained pneumonia after returning to Shenzhen, Guangdong 
province, China, after a visit to Wuhan, and an additional family member who did not travel to Wuhan. Phylogenetic 
analysis of genetic sequences from these patients were done.

Findings From Jan 10, 2020, we enrolled a family of six patients who travelled to Wuhan from Shenzhen between 
Dec 29, 2019 and Jan 4, 2020. Of six family members who travelled to Wuhan, five were identified as infected with 
the novel coronavirus. Additionally, one family member, who did not travel to Wuhan, became infected with the 
virus after several days of contact with four of the family members. None of the family members had contacts with 
Wuhan markets or animals, although two had visited a Wuhan hospital. Five family members (aged 36–66 years) 
presented with fever, upper or lower respiratory tract symptoms, or diarrhoea, or a combination of these 3–6 days 
after exposure. They presented to our hospital (The University of Hong Kong-Shenzhen Hospital, Shenzhen) 
6–10 days after symptom onset. They and one asymptomatic child (aged 10 years) had radiological ground-glass lung 
opacities. Older patients (aged >60 years) had more systemic symptoms, extensive radiological ground-glass lung 
changes, lymphopenia, thrombocytopenia, and increased C-reactive protein and lactate dehydrogenase levels. The 
nasopharyngeal or throat swabs of these six patients were negative for known respiratory microbes by point-of-care 
multiplex RT-PCR, but five patients (four adults and the child) were RT-PCR positive for genes encoding the internal 
RNA-dependent RNA polymerase and surface Spike protein of this novel coronavirus, which were confirmed by 
Sanger sequencing. Phylogenetic analysis of these five patients’ RT-PCR amplicons and two full genomes by next-
generation sequencing showed that this is a novel coronavirus, which is closest to the bat severe acute respiatory 
syndrome (SARS)-related coronaviruses found in Chinese horseshoe bats.

Interpretation Our findings are consistent with person-to-person transmission of this novel coronavirus in hospital 
and family settings, and the reports of infected travellers in other geographical regions.

Funding The Shaw Foundation Hong Kong, Michael Seak-Kan Tong, Respiratory Viral Research Foundation Limited, 
Hui Ming, Hui Hoy and Chow Sin Lan Charity Fund Limited, Marina Man-Wai Lee, the Hong Kong Hainan 
Commercial Association South China Microbiology Research Fund, Sanming Project of Medicine (Shenzhen), and 
High Level-Hospital Program (Guangdong Health Commission).

Copyright © 2020 Elsevier Ltd. All rights reserved.

Introduction
The Health Commission of Hubei province, China, first 
announced a cluster of unexplained cases of pneumonia 
on Dec 31, 2019.1 27 patients were initially reported, 
which was subsequently revised to 41 on Jan 11, 2020, 
with seven severe cases and one death.2 Some patients 
were reported to have radiographic ground-glass lung 
changes; normal or lower than average white blood 
cell lymphocyte, and platelet counts; hypoxaemia; and 
deranged liver and renal function. Most were said to be 

geographically linked to the Huanan seafood wholesale 
market, which was subsequently reported by journalists 
to be selling freshly slaughtered game animals.3 To 
date, no evidence of person-to-person transmission or 
affected health-care workers has been published in the 
scientific literature. The Chinese health authority said 
that the patients initially tested negatively for common 
respiratory viruses and bacteria, but later tested positive 
for a novel coronavirus.2 The virus was soon isolated 
and its genome sequenced by a number of Chinese 
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on Dec 12, 2019) according to the Chinese health 
authority.2 They had no history of contact with animals, 
visits to markets including the Huanan seafood whole sale 
market in Wuhan, or eating game meat in restaurants. 
The family stayed in the same hotel throughout their 
travel. Patients 1 and 2 stayed in one room and patients 3–6 
stayed in another room. After patient 4 developed fever 
and diarrhoea on Jan 1, 2020, patients 5 and 6 stayed in 
the same room as patients 1 and 2, and patient 3 stayed 
with patient 4. Patients 1–6 had met with their relatives 
(relatives 2–5: one female cousin and three aunts of 
patient 3) every day during their stay in Wuhan for meals. 
Relative 4 made frequent visits to the wet market but not 

the Huanan seafood wholesale market, which had been 
implicated by the health authority to be the epidemic 
centre. Relatives 2–5 have developed fever, cough, and 
weak ness since Jan 4, 2020. Patients 1 and 3 had visited 
relative 1, aged 1 year, and the son of relative 2, on 
Dec 29, 2019, in a Wuhan hospital, who had been treated 
in hospital for febrile pneumonia (relative 2 accompanied 
relative 1 in the hospital over night; relative 1 later 
recovered and was discharged home on Dec 31, 2019). 
Patient 3, but not patient 1, had worn a surgical mask 
during the hospital visit. The incubation period was 
estimated to be between 3 and 6 days. Patients 1–4 were 
symptomatic, and they only presented to our hospital 
(The University of Hong Kong-Shenzhen Hospital, 
Shenzhen) 6–10 days after symptom onset. For the two 
asymptomatic children (patients 5 and 6), patient 5 had 
ground-glass lung opacities identified by CT scan. Unlike 
patient 5, who was aged 10 years and non-compliant to 
parental guidance, patient 6, who was aged 7 years and 
reported by her mother to wear a surgical mask for most 
of the time during the period in Wuhan, was not found to 
be infected by virological or radiological investigations. 
The blood tests and CT scan of patient 6 were normal. 
After they returned to Shenzhen on Jan 4, 2020, 
patients 3–6 stayed in the same household of patient 7 
(mother of patient 4) until Jan 11, 2020. Patient 7, who 
did not go to Wuhan or visit Shenzhen markets in the 
preceding 14 days, developed back pain and generalised 
weakness and attended the outpatient clinic at another 
local hospital on Jan 8, 2020. She was given cefaclor for 
3 days with no improvement. She developed fever and 
dry cough and attended the same outpatient clinic and 
was treated with intravenous cefazolin (two doses) on 
Jan 12, 2020. She was admitted to our hospital on 
Jan 15, 2020, due to persistent symptoms.

Of the six patients with pulmonary infiltrates 
(patients 1–5 and patient 7) on CT scans, three were male 
and three were female, with ages ranging 10–66 years 
(table 1). Four had chronic comorbidities and five had 
history of fever. The three older patients (aged >60 years: 
patients 1, 2, and 7) had dry cough and generalised 
weakness. Patient 4 had productive cough. Patients 3 and 
4 were younger adults and had diarrhoea and upper 
respiratory tract symptoms including sore throat, nasal 
congestion, and rhinorrhoea. Patient 3 also had pleuritic 
chest pain. Except for patient 4, all six had normal or lower 
than average total white blood cell counts. The three older 
patients (patients 1, 2, and 7) all had substantially increased 
C-reactive protein, fibrinogen, and lactate dehydrogenase 
levels. Patients 1 and 2 also had lymphopenia, mild 
thrombocytopenia, and extended activated thromboplastin 
time. All six patients showed multifocal patchy ground-
glass opacities, especially around the peripheral parts 
of the lungs on CT scans, which were compatible with 
changes seen in viral pneumonia (figure 2). No other 
clinical or radiological changes of lung congestion, 
fibrosis, or cancer to explain these ground-glass lung 

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 7

Interval between sample 
collection and symptom onset 
(days)

7 6 9 10 NA 7

Conventional RT-PCR ·· ·· ·· ·· ·· ··

Nasopharyngeal swab ·· ·· ·· ·· ·· ··

RdRp + + ND + ND +

Spike + + ND + + +

Throat swab ·· ·· ·· ·· ·· ··

RdRp NA NA ND ND ND +

Spike NA NA ND + + +

Serum ·· ·· ·· ·· ·· ··

RdRp ND ND NA NA NA NA

Spike ND + NA NA NA NA

Plasma ·· ·· ·· ·· ·· ··

RdRp NA NA ND ND ND NA

Spike NA NA ND ND ND NA

Urine ·· ·· ·· ·· ·· ··

RdRp ND ND ND ND ND NA

Spike ND ND ND ND ND NA

Stool ·· ·· ·· ·· ·· ··

RdRp NA NA ND ND ND NA

Spike NA NA ND ND ND NA

Real-time RT-PCR (spike gene) ·· ·· ·· ·· ·· ··

Nasopharyngeal swab + (Ct 31) + (Ct 27) ND + (Ct 31) ND + (Ct 27)

Throat swab NA NA ND ND + (Ct 40) + (Ct 33)

Sputum NA NA NA NA + (Ct 27) + (Ct 25)

Serum ND + (Ct 40) NA NA ND NA

Plasma NA NA ND ND ND ND

Urine ND ND ND ND ND NA

Stool NA NA ND ND ND ND

FilmArray RP2 plus 
(nasopharyngeal swab only)

ND ND ND ND ND ND

Xpert Xpress Flu/RSV 
(nasopharyngeal swab only)

ND ND ND ND ND ND

FilmArray GI panel (faecal 
sample only)

NA NA ND ND NA NA

Ct values for real-time RT-PCR presented in parentheses. Ct=cycle threshold. NA=not available. +=positive. ND=not 
detected. RdRp=RNA-dependent RNA polymerase. RP2=respiratory panel 2. Flu=influenza. RSV=respiratory syncytial 
virus. GI=gastrointestinal.

Table 2: Microbiological findings from clinical specimens collected from the family cluter infected with 
2019 novel coronavirus, at presentation

Fuk-Woo Chan J. et al. Lancet, 2020
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Note: This is an extended version of an analysis previously shared with WHO, governments and 
academic networks between 22/1/20-24/1/20 

Summary 

Self-sustaining human-to-human transmission of the novel coronavirus (2019-nCov) is the only 
plausible explanation of the scale of the outbreak in Wuhan. We estimate that, on average, each 
case infected 2.6 (uncertainty range: 1.5-3.5) other people up to 18th January 2020, based on 
an analysis combining our past estimates of the size of the outbreak in Wuhan with 
computational modelling of potential epidemic trajectories. This implies that control measures 
need to block well over 60% of transmission to be effective in controlling the outbreak. It is likely, 
based on the experience of SARS and MERS-CoV, that the number of secondary cases caused 
by a case of 2019-nCoV is highly variable – with many cases causing no secondary infections, 
and a few causing many. Whether transmission is continuing at the same rate currently depends 
on the effectiveness of current control measures implemented in China and the extent to which 
the populations of affected areas have adopted risk-reducing behaviours. In the absence of 
antiviral drugs or vaccines, control relies upon the prompt detection and isolation of symptomatic 
cases. It is unclear at the current time whether this outbreak can be contained within China; 
uncertainties include the severity spectrum of the disease caused by this virus and whether 
cases with relatively mild symptoms are able to transmit the virus efficiently. Identification and 
testing of potential cases need to be as extensive as is permitted by healthcare and diagnostic 
testing capacity – including the identification, testing and isolation of suspected cases with only 
mild to moderate disease (e.g. influenza-like illness), when logistically feasible. 

Introduction 

A new human coronavirus, now termed 2019-nCoV, emerged during December 2019 in the 
Chinese city of Wuhan. As of 1900 GMT 24th January 2020, over 900 cases have been reported 
in China (with 26 deaths), and cases have been detected in at least 9 regions or countries 
outside mainland China. Initial phylogenetic analysis suggests that the new virus is similar to 
the SARS coronavirus when compared with other coronaviruses known to infect humans. 

In our report published on January 22nd, we used an estimate of the frequency of international 
travel from Wuhan to estimate that 4000 cases (uncertainty range: 1000-9700) had occurred 
there with onset of symptoms up to 18th January [1].  

Here we report estimates of the human-to-human transmissibility of 2019-nCoV. We generate 
a set of simulated epidemic trajectories using a mathematical model of 2019-nCoV transmission 
and examine the extent to which each trajectory is consistent with our prior estimates of 
outbreak size.  

For our baseline estimates, we assume that two key characteristics of 2019-nCoV are similar to 
those observed for SARS: that there is high level of variability in the number of new infections 
generated by each infectious individual (negative binomial offspring distribution with k=0.16 [2]); 
and that the generation time (the average time between generations of infection) is the same 
as was estimated for SARS (mean of 8.4 days [3]). We also explore an alternative scenario 
which assumes that 2019-nCoV shows less case to case variation in infectiousness and has a 
shorter generation time. This scenario might be more realistic if a majority of 2019-nCoV cases 
have mild to moderate (‘flu-like’) symptoms and if both milder and severe cases are able to 
transmit infection onwards.  
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 Clinical management of severe acute respiratory 
infection when novel coronavirus (2019-nCoV) 
infection is suspected 

 

 Interim guidance 
28 January 2020 
WHO/nCoV/Clinical/2020.2      

 
 

    
 
Introduction 
This is the first edition of this document for novel coronavirus, an adaption of WHO Clinical management of severe acute 
respiratory infection when MERS-CoV infection is suspected publication (2019).   

This document is intended for clinicians taking care of hospitalised adult and paediatric patients with severe acute respiratory 
infection (SARI) when 2019-nCoV infection is suspected. It is not meant to replace clinical judgment or specialist consultation 
but rather to strengthen clinical management of these patients and provide to up-to-date guidance.  Best practices for SARI 
including IPC and optimized supportive care for severely ill patients are essential. 

This document is organized into the following sections:  
1. Triage: recognize and sort patients with SARI 
2. Immediate implementation of appropriate infection prevention and control (IPC) measures 
3. Early supportive therapy and monitoring 
4. Collection of specimens for laboratory diagnosis 
5. Management of hypoxemic respiratory failure and acute respiratory distress syndrome (ARDS)  
6. Management of septic shock 
7. Prevention of complications 
8. Specific anti-nCoV treatments  
9. Special considerations for pregnant patients 

 
These symbols are used to flag interventions:  

 Do: the intervention is beneficial (strong recommendation) OR the intervention is a best practice statement 
 Don’t: the intervention is known to be harmful. 
 Consider: the intervention may be beneficial in selected patients (conditional recommendation) OR be careful when 

considering this intervention. 

This document aims to provide clinicians with updated interim guidance on timely, effective, and safe supportive management of 
patients with 2019-nCoV and SARI, particularly those with critical illness.  

The recommendations in this document are derived from WHO publications.1-4 Where WHO guidance is not available, we refer to 
evidence-based guidelines.  Members of a WHO global network of clinicians, and clinicians who have treated SARS, MERS or 
severe influenza patients have reviewed the recommendations (see Acknowledgements). For queries, please email outbreak@who.int 
with ‘2019-nCoV clinical question’ in the subject line. 
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7. Prevention of complications 
Implement the following interventions (Table 3) to prevent complications associated with critical illness. These interventions are 
based on Surviving Sepsis17 or other guidelines,54-57 and are generally limited to feasible recommendations based on high quality 
evidence. 

Table 3. Prevention of complications  
Anticipated Outcome Interventions 
Reduce days of invasive 
mechanical ventilation 

• Use weaning protocols that include daily assessment for readiness to breathe spontaneously 
• Minimize continuous or intermittent sedation, targeting specific titration endpoints (light sedation unless 

contraindicated) or with daily interruption of continuous sedative infusions 
Reduce incidence of ventilator-
associated pneumonia 

• Oral intubation is preferable to nasal intubation in adolescents and adults 
• Keep patient in semi-recumbent position (head of bed elevation 30-45º) 
• Use a closed suctioning system; periodically drain and discard condensate in tubing 
• Use a new ventilator circuit for each patient; once patient is ventilated, change circuit if it is soiled or damaged but not 

routinely 
• Change heat moisture exchanger when it malfunctions, when soiled, or every 5–7 days 

Reduce incidence of venous 
thromboembolism 

• Use pharmacological prophylaxis (low molecular-weight heparin [preferred if available] or heparin 5000 units 
subcutaneously twice daily) in adolescents and adults without contraindications. For those with contraindications, use 
mechanical prophylaxis (intermittent pneumatic compression devices). 

Reduce incidence of catheter-
related bloodstream infection 

• Use a checklist with completion verified by a real-time observer as reminder of each step needed for sterile insertion 
and as a daily reminder to remove catheter if no longer needed 

Reduce incidence of pressure 
ulcers 

• Turn patient every two hours 

Reduce incidence of stress ulcers 
and gastrointestinal bleeding 

• Give early enteral nutrition (within 24–48 hours of admission) 
• Administer histamine-2 receptor blockers or proton-pump inhibitors in patients with risk factors for GI bleeding. Risk 

factors for gastrointestinal bleeding include mechanical ventilation for ≥48 hours, coagulopathy, renal replacement 
therapy, liver disease, multiple comorbidities, and higher organ failure score 

Reduce incidence of ICU-related 
weakness 

• Actively mobilize the patient early in the course of illness when safe to do so  

 
8. Specific anti-Novel-CoV treatments and clinical research 

 There is no current evidence from RCTs to recommend any specific anti-nCoV treatment for patients with suspected or 
confirmed 2019-nCoV infection. 

 
     Unlicensed treatments should be administered only in the context of ethically-approved clinical trials or the Monitored 

Emergency Use of Unregistered Interventions Framework (MEURI), with strict monitoring.  
https://www.who.int/ethics/publications/infectious-disease-outbreaks/en/  

 
 Clinical characterization protocols are available, at the WHO 2019 nCoV website:   

https://www.who.int/emergencies/diseases/novel-coronavirus-2019.  WHO has established Global 2019-nCoV Clinical Data Platform, for 
member countries to contribute.  Contact EDCARN@who.int for additional questions.  

 

9. Special considerations for pregnant patients 
 Pregnant women with suspected or confirmed 2019-nCoV infection should be treated with supportive therapies as described 

above, taking into account the physiologic adaptations of pregnancy. 
 

 The use of investigational therapeutic agents outside of a research study should be guided by individual risk-benefit analysis 
based on potential benefit for mother and safety to fetus, with consultation from an obstetric specialist and ethics committee. 

 Emergency delivery and pregnancy termination decisions are challenging and based on many factors: gestational age, maternal 
condition, and fetal stability. Consultations with obstetric, neonatal, and intensive care specialists (depending on the condition 
of the mother) are essential.  
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3.3.2. Sequenciação do genoma viral 

 
A metodologia de sequenciação de nova geração (NGS) está disponível no INSA, para a realização 
do estudo do genoma do nCoV (análise filogenética e deteção de mutações). 
 
3.4. Monitorização laboratorial de casos confirmados 

- Recomenda-se o envio ao INSA de colheitas sequenciais de amostras respiratórias e de 
outras origens para o estudo da duração da excreção do vírus.  

- As amostras devem ser colhidas com intervalos de 2 a 4 dias, até à eliminação completa 
do vírus, que é considerada após dois resultados laboratoriais negativos.11  
 

4. Tratamento 
 
O tratamento do caso confirmado é sintomático e de suporte de órgãos.12 13 
 
Grávidas com infeção suspeita ou confirmada por nCoV devem ser tratadas com medicação de 
suporte, tomando em consideração as adaptações fisiológicas da gravidez. 
  

                                                        
11 WHO (2020). Laboratory Testing for 2009 novel Coronavirus in suspected human cases. WHO. Disponível em: 
https://www.who.int/health-topics/coronavirus/laboratory-diagnostics-for-novel-coronavirus (17.01.2020). 
12 WHO (2020) https://www.who.int/internal-publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-
coronavirus-(ncov)-infection-is-suspected  
13 WHO (2013). Clinical management of Clinical management of severe acute respiratory infections when novel coronavirus is suspected: 
What to do and what not to do. WHO. Disponível 
em:http://www.who.int/csr/disease/coronavirus_infections/InterimGuidance_ClinicalManagement_NovelCoronavirus_11Feb13u.pdf?ua=1 
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 ORIENTAÇÃO 

NÚMERO:  002/2020  

DATA:  25/01/2020 

ASSUNTO: Infeção pelo novo Coronavírus (2019-nCoV) 

PALAVRAS-CHAVE: Coronavírus; Infeção Respiratória Aguda grave. 

PARA: Profissionais do Sistema de Saúde 

CONTACTOS: Direção de Serviços de Prevenção da Doença e Promoção da Saúde: dspdps@dgs.min-
saude.pt |Centro de Emergências em Saúde Pública: cesp@dgs.min-saude.pt  

 

Nos termos da alínea a) do nº 2 do artigo 2º do Decreto Regulamentar nº 14/2012, de 26 de janeiro, 
emite-se a Orientação seguinte: 
 

ORIENTAÇÃO1 
 

No âmbito da infeção pelo novo Coronavírus (2019-nCoV ou nCoV) com origem em Wuhan, 
província de Hubei, China, a presente orientação descreve procedimentos a ter, perante a suspeita 
de um caso desta infeção, de acordo com a fase de contenção da propagação do vírus. Esta 
orientação pode ser atualizada, a qualquer momento. Em complemento, serão emitidas 
orientações específicas. As situações não previstas nesta orientação, devem ser avaliadas caso a 
caso.  
 

1. Definição de caso e de contato próximo  

A definição apresentada, baseada na da OMS2,3, é decorrente da informação disponível à data e 
será atualizada sempre que pertinente. 

1.1. Caso suspeito 
Critérios clínicos 

E 

Critérios epidemiológicos 
 

Doente com infeção respiratória 
aguda, grave (febre, tosse, e 

necessidade de admissão 
hospitalar) 

 
E 
 

sem outra causa que explique a 
etiologia dos sintomas 

 

História de viagem a, ou residência em Wuhan, na Província de Hubei, China, nos 14 dias antes do 
início dos sintomas 

 
OU 

 
Profissional de saúde que tenha trabalhado em ambientes onde se prestam cuidados a doentes com 

infeções agudas respiratórias graves de origem desconhecida, onde foram reportados casos de 
doentes com infeção por nCoV 

Doente com doença respiratória 
aguda 

E 

Contato próximo com caso confirmado ou provável de infeção por nCoV, nos 14 dias antes do início 
dos sintomas 

OU 
Visitas ou trabalho em mercados de animais vivos em Wuhan, na Província de Hubei, China nos 14 

dias antes do início dos sintomas 
OU 

Frequentou uma unidade de prestação de cuidados de saúde, nos 14 dias antes do início dos 
sintomas, onde foram reportados casos de doentes com infeção por nCoV associada a cuidados de 

saúde. 

                                                        
1A justificação para esta Orientação consta da página 12 
2World Health Organization WHO (2020): https://www.who.int/publications-detail/surveillance-case-definitions-for-human-infection-with-
novel-coronavirus-(ncov) 
3 WHO (2020): https://www.who.int/publications-detail/global-surveillance-for-human-infection-with-novel-coronavirus-(2019-ncov) 
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as of November 2019, MERS-CoV has caused a total of 2494
cases and 858 deaths, the majority in Saudi Arabia. The natural
reservoir of MERS-CoV is presumed to be bats, yet human trans-
mission events have primarily been attributed to an intermediate
host, the dromedary camel.

MERS shares many clinical features with SARS such as severe
atypical pneumonia, yet key differences are evident. Patients with
MERS have prominent gastrointestinal symptoms and often acute
kidney failure, likely explained by the binding of the MERS-CoV S
glycoprotein to dipeptidyl peptidase 4 (DPP4), which is present in
the lower airway as well as the gastrointestinal tract and kidney.3

MERS necessitates mechanical ventilation in 50% to 89% of
patients and has a case fatality rate of 36%.2

While MERS has not caused the international panic seen with
SARS, the emergence of this second, highly pathogenic zoonotic
HCoV illustrates the threat posed by this viral family. In 2017,
the WHO placed SARS-CoV and MERS-CoV on its Priority Pathogen
list, hoping to galvanize research and the development of counter-
measures against CoVs.

The action of the WHO proved prescient. On December 31,
2019, Chinese authorities reported a cluster of pneumonia cases
in Wuhan, China, most of which included patients who reported
exposure to a large seafood market selling many species of
live animals. Emergence of another pathogenic zoonotic HCoV
was suspected, and by January 10, 2020, researchers from the
Shanghai Public Health Clinical Center & School of Public Health
and their collaborators released a full genomic sequence of
2019-nCoV to public databases, exemplifying prompt data shar-
ing in outbreak response. Preliminary analyses indicate that 2019-
nCoV has some amino acid homology to SARS-CoV and may be
able to use ACE2 as a receptor. This has important implications for
predicting pandemic potential moving forward. The situation
with 2019-nCoV is evolving rapidly, with the case count currently
growing into the hundreds. Human-to-human transmission of
2019-nCoV occurs, as evidenced by the infection of 15 health care
practitioners in a Wuhan hospital. The extent, if any, to which
such transmission might lead to a sustained epidemic remains an
open and critical question. So far, it appears that the fatality rate
of 2019-nCoV is lower than that of SARS-CoV and MERS-CoV;

however, the ultimate scope and effects of the outbreak remain
to be seen.

Drawing on experience from prior zoonotic CoV outbreaks,
public health authorities have initiated preparedness and response
activities. Wuhan leaders closed and disinfected the first identified
market. The United States and several other countries have initi-
ated entry screening of passengers from Wuhan at major ports of
entry. Health practitioners in other Chinese cities, Thailand, Japan,
and South Korea promptly identified travel-related cases, isolating
individuals for further care. The first travel-related case in the
United States occurred on January 21 in a young Chinese man who
had visited Wuhan.

Additionally, biomedical researchers are initiating countermea-
sure development for 2019-nCoV using SARS-CoV and MERS-CoV
as prototypes. For example, platform diagnostic modalities are
being rapidly adapted to include 2019-nCoV, allowing early recog-
nition and isolation of cases. Broad-spectrum antivirals, such as
remdesivir, an RNA polymerase inhibitor, as well as lopinavir/
ritonavir and interferon beta have shown promise against MERS-
CoV in animal models and are being assessed for activity against
2019-nCoV.5 Vaccines, which have adapted approaches used for
SARS-CoV or MERS-CoV, are also being pursued. For example, sci-
entists at the National Institute of Allergy and Infectious Diseases
Vaccine Research Center have used nucleic acid vaccine platform
approaches.6 During SARS, researchers moved from obtaining the
genomic sequence of SARS-CoV to a phase 1 clinical trial of a DNA
vaccine in 20 months and have since compressed that timeline to
3.25 months for other viral diseases. For 2019-nCoV, they hope to
move even faster, using messenger RNA (mRNA) vaccine technol-
ogy. Other researchers are similarly poised to construct viral vec-
tors and subunit vaccines.

While the trajectory of this outbreak is impossible to predict,
effective response requires prompt action from the standpoint of
classic public health strategies to the timely development and
implementation of effective countermeasures. The emergence of
yet another outbreak of human disease caused by a pathogen
from a viral family formerly thought to be relatively benign under-
scores the perpetual challenge of emerging infectious diseases
and the importance of sustained preparedness.
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suggests that receiving corticosteroids did not have an 
effect on mortality, but rather delayed viral clearance.27–29 
Therefore, corticosteroids should not be routinely given 
systemically, according to WHO interim guidance.30 
Among our cohort of 41 laboratory-confirmed patients 
with 2019-nCoV infection, corticosteroids were given to 
very few non-ICU cases, and low-to-moderate dose of 
corticosteroids were given to less than half of severely 
ill patients with ARDS. Further evidence is urgently 
needed to assess whether systematic corticosteroid 
treatment is beneficial or harmful for patients infected 
with 2019-nCoV.

No antiviral treatment for coronavirus infection has been 
proven to be effective. In a historical control study,31 the 
combination of lopinavir and ritonavir among SARS-CoV 
patients was associated with substantial clinical benefit 
(fewer adverse clinical outcomes). Arabi and colleagues 
initiated a placebo-controlled trial of interferon beta-1b, 
lopinavir, and ritonavir among patients with MERS 
infection in Saudi Arabia.32 Preclinical evidence showed 

the potent efficacy of remdesivir (a broad-spectrum 
antiviral nucleotide prodrug) to treat MERS-CoV and 
SARS-CoV infections.33,34 As 2019-nCoV is an emerging 
virus, an effective treatment has not been developed for 
disease resulting from this virus. Since the combination 
of lopinavir and ritonavir was already available in the 
designated hospital, a randomised controlled trial has 
been initiated quickly to assess the efficacy and safety of 
combined use of lopinavir and ritonavir in patients 
hospitalised with 2019-nCoV infection.

Our study has some limitations. First, for most of the 
41 patients, the diagnosis was confirmed with lower 
respiratory tract specimens and no paired nasopharyngeal 
swabs were obtained to investigate the difference in the 
viral RNA detection rate between upper and lower 
respiratory tract specimens. Serological detection was not 
done to look for 2019-nCoV antibody rises in 18 patients 
with undetectable viral RNA. Second, with the limited 
number of cases, it is difficult to assess host risk factors 
for disease severity and mortality with multivariable-
adjusted methods. This is a modest-sized case series of 
patients admitted to hospital; collection of standardised 
data for a larger cohort would help to further define the 
clinical presentation, natural history, and risk factors. 
Further studies in outpatient, primary care, or community 
settings are needed to get a full picture of the spectrum of 
clinical severity. At the same time, finding of statistical 
tests and p values should be interpreted with caution, 
and non-significant p values do not necessarily rule out 
difference between ICU and non-ICU patients. Third, 
since the causative pathogen has just been identified, 
kinetics of viral load and antibody titres were not available. 
Finally, the potential exposure bias in our study might 
account for why no paediatric or adolescent patients were 
reported in this cohort. More effort should be made to 
answer these questions in future studies.

Both SARS-CoV and MERS-CoV were believed to 
originate in bats, and these infections were transmitted 
directly to humans from market civets and dromedary 
camels, respectively.35 Extensive research on SARS-CoV 
and MERS-CoV has driven the discovery of many 
SARS-like and MERS-like coronaviruses in bats. In 2013, 
Ge and colleagues36 reported the whole genome sequence 
of a SARS-like coronavirus in bats with that ability to use 
human ACE2 as a receptor, thus having replication 
potentials in human cells.37 2019-nCoV still needs to be 
studied deeply in case it becomes a global health threat. 
Reliable quick pathogen tests and feasible differential 
diagnosis based on clinical description are crucial for 
clinicians in their first contact with suspected patients. 
Because of the pandemic potential of 2019-nCoV, careful 
surveillance is essential to monitor its future host 
adaption, viral evolution, infectivity, transmissibility, and 
pathogenicity.
Contributors
BC and JW had the idea for and designed the study and had full access 
to all data in the study and take responsibility for the integrity of the 

All patients (n=41) ICU care (n=13) No ICU care (n=28) p value

Duration from illness onset 
to first admission

7·0 (4·0–8·0) 7·0 (4·0–8·0) 7·0 (4·0–8·5) 0·87

Complications

Acute respiratory distress 
syndrome

12 (29%) 11 (85%) 1 (4%) <0·0001

RNAaemia 6 (15%) 2 (15%) 4 (14%) 0·93

Cycle threshold of 
RNAaemia

35·1 (34·7–35·1) 35·1 (35·1–35·1) 34·8 (34·1–35·4) 0·3545

Acute cardiac injury* 5 (12%) 4 (31%) 1 (4%) 0·017

Acute kidney injury 3 (7%) 3 (23%) 0 0·027

Secondary infection 4 (10%) 4 (31%) 0 0·0014

Shock 3 (7%) 3 (23%) 0 0·027

Treatment

Antiviral therapy 38 (93%) 12 (92%) 26 (93%) 0·46

Antibiotic therapy 41 (100%) 13 (100%) 28 (100%) NA

Use of corticosteroid 9 (22%) 6 (46%) 3 (11%) 0·013

Continuous renal 
replacement therapy

3 (7%) 3 (23%) 0 0·027

Oxygen support ·· ·· ·· <0·0001

Nasal cannula 27 (66%) 1 (8%) 26 (93%) ··

Non-invasive ventilation or 
high-flow nasal cannula

10 (24%) 8 (62%) 2 (7%) ··

Invasive mechanical 
ventilation

2 (5%) 2 (15%) 0 ··

Invasive mechanical 
ventilation and ECMO

2 (5%) 2 (15%) 0 ··

Prognosis ·· ·· ·· 0·014

Hospitalisation 7 (17%) 1 (8%) 6 (21%) ··

Discharge 28 (68%) 7 (54%) 21 (75%) ··

Death 6 (15%) 5 (38%) 1 (4%) ··

Data are median (IQR) or n (%). p values are comparing ICU care and no ICU care. 2019-nCoV=2019 novel coronavirus. 
ICU=intensive care unit. NA=not applicable. ECMO=extracorporeal membrane oxygenation. *Defined as blood levels of 
hypersensitive troponin I above the 99th percentile upper reference limit (>28 pg/mL) or new abnormalities shown on 
electrocardiography and echocardiography. 

Table 3: Treatments and outcomes of patients infected with 2019-nCoV

Huang C. et al. Lancet, 2020
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Baricitinib as potential 
treatment for 
2019-nCoV acute 
respiratory disease
Given the scale and rapid spread of the 
2019 novel coronavirus (2019-nCoV) 
acute respiratory disease, there is 
an immediate need for medicines 
that can help before a vaccine can be 
produced. Results of rapid sequencing 
of 2019-nCoV, coupled with molecular 
modelling based on the genomes of 
related virus proteins,1 have suggested 
a few compounds that are likely to 
be effective, including the anti-HIV 
lopinavir plus ritonavir combination.

BenevolentAI’s knowledge graph is a 
large repository of structured medical 
information, including numerous 
connections extracted from scientific 
literature by machine learning.2 
Together with customisations bespoke 
to 2019-nCoV, we used BenevolentAI 
to search for approved drugs that 
could help, focusing on those that 

might block the viral infection process. 
We identified baricitinib, which is 
predicted to reduce the ability of the 
virus to infect lung cells.

Most viruses enter cells through 
receptor-mediated endocytosis. The 
receptor that 2019-nCoV uses to 
infect lung cells might be ACE2, a cell-
surface protein on cells in the kidney, 
blood vessels, heart, and, importantly, 
lung AT2 alveolar epithelial cells 
(figure). These AT2 cells are particularly 
prone to viral infection.3 One of the 
known regulators of endocytosis is 
the AP2-associated protein kinase 1 
(AAK1). Disruption of AAK1 might, 
in turn, interrupt the passage of the 
virus into cells and also the intracellular 
assembly of virus particles.4

Of 378 AAK1 inhibitors in the 
knowledge graph, 47 have been 
approved for medical use and 
six inhibited AAK1 with high affinity. 
These included a number of oncology 
drugs such as sunitinib and erlotinib, 
both of which have been shown to 
inhibit viral infection of cells through 

the inhibition of AAK1.5 However, these 
compounds bring serious side-effects, 
and our data infer high doses to inhibit 
AAK1 effectively. We do not consider 
these drugs would be a safe therapy 
for a population of sick and infected 
people.

By contrast, one of the six high-
affinity AAK1-binding drugs was the 
janus kinase inhibitor baricitinib, which 
also binds the cyclin G-associated 
kinase, another regulator of endo-
cytosis. Because the plasma concen-
tration of baricitinib on therapeutic 
dosing (either as 2 mg or 4 mg once 
daily) is sufficient to inhibit AAK1, we 
suggest it could be trialled, using an 
appropriate patient population with 
2019-nCoV acute respiratory disease, 
to reduce both the viral entry and 
the inflammation in patients, using 
endpoints such as the MuLBSTA score, 
an early warning model for predicting 
mortality in viral pneumonia.7

JS is editor-in-chief of Oncogene. JS has previously 
sat on a number of scientific advisory boards, 
including BenevolentAI, and has consulted with 
Lansdowne partners, Vitruvian, and Social Impact 
Capital; he now sits on the Board of Directors for 
BB Biotech Healthcare Trust and chairs Xerion 
Healthcare. All other authors are employees of 
BenevolentAI. Events in relation to the 2019-nCoV 
outbreak are evolving rapidly, and we make our 
initial thoughts available in this Correspondence in 
good faith and to assist in the global response. 
Our early investigations and suggestions require 
further detailed work and analysis and should not 
be relied on as constituting any kind of medical or 
other advice or recommendation.

Peter Richardson, Ivan Griffin, 
Catherine Tucker, Dan Smith, 
Olly Oechsle, Anne Phelan, 
*Justin Stebbing
j.stebbing@imperial.ac.uk
BenevolentAI, London, UK (PR, IG, CT, DS, OO, AP); 
and Department of Surgery and Cancer, Imperial 
College London, London SW7 2AZ, UK (JS)
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published online Jan 26. DOI:https://
doi.19985.

Figure: The BenevolentAI knowledge graph
The BenevolentAI knowledge graph integrates biomedical data from structured and unstructured sources. 
It is queried by a fleet of algorithms to identify new relationships to suggest new ways of tackling disease. 
2019-nCoV=2019 novel coronavirus. AAK1=AP-2 associated kinase 1. GAK=cyclin g-associated kinase. 
JAK1/2=janus kinase 1/2.
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Figure: The BenevolentAI knowledge graph
The BenevolentAI knowledge graph integrates biomedical data from structured and unstructured sources. 
It is queried by a fleet of algorithms to identify new relationships to suggest new ways of tackling disease. 
2019-nCoV=2019 novel coronavirus. AAK1=AP-2 associated kinase 1. GAK=cyclin g-associated kinase. 
JAK1/2=janus kinase 1/2.

2019-nCoV ACE2

AAK1 GAK JAK 1/2

AT2
lung cell

Inflammation

Cytokine signalling
EndocytosisViral entry

Fedratinib Sunitinib Erlotinib Baricitinib

Binds Expressed in

Involved in

Promotes
Mediates

Involved in

Mediates

Involved in

Inhibits Inhibits Inhibits Inhibits InhibitsBinds

Published Online 
February 3, 2020 
https://doi.org/10.1016/ 
S0140-6736(20)30304-4



NOVO CORONAVÍRUS (2019-nCoV)



RESPOSTA NACIONAL E LOCAL AO SURTO
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RESPOSTA NACIONAL AO SURTO

31.Dez: 
Primeiro alerta na OMS 
de vários casos de 
pneumonia na China

7. Jan: 
Identificado 2019-
ncOV

11.Jan: 
Primeira morte 
na China

13.Jan: 
Primeiro caso 
fora da China

25.Jan 30.Jan 01.Fev28.Jan: 
Primeiro caso 
na Alemanha



DEFINIÇÃO DE CASO

Caso
Suspeito

Critérios clínicos Critérios epidemiológicos

Doente com infeção respiratória

aguda, grave (febre, tosse, e

necessidade de admissão

hospitalar)

[sem outra causa que explique a

etiologia dos sintomas]

História de viagem a, ou residência em Wuhan, na Província de Hubei, China, nos 14 dias antes do

início dos sintomas

OU

Profissional de saúde que tenha trabalhado em ambientes onde se prestam cuidados a doentes com

infeções agudas respiratórias graves de origem desconhecida, onde foram reportados casos de

doentes com infeção por nCoV

Doente com doença respiratória

aguda

Contato próximo com caso confirmado ou provável de infeção por nCoV, nos 14 dias antes do início

dos sintomas

OU

Visitas ou trabalho em mercados de animais vivos em Wuhan, na Província de Hubei, China nos 14

dias antes do início dos sintomas

OU

Frequentou uma unidade de prestação de cuidados de saúde, nos 14 dias antes do início dos

sintomas, onde foram reportados casos de doentes com infeção por nCoV associada a cuidados de

saúde.

Caso
Provável

Caso suspeito em investigação com teste diagnóstico com resultado inconclusivo para nCOV ou positivo para pan-coronavirus

Caso 
Confirmado

Pessoa com confirmação laboratorial de infeção por nCOV, independentemente dos sinais e sintomas.

Visitas ou trabalho em mercados de animais vivos em Wuhan, na Província de Hubei, China nos 14

dias antes do início dos sintomas



DEFINIÇÃO DE CONTACTO PRÓXIMO

Ligação 
epidemiológica
14 dias

Prestação de cuidados diretos a doentes com nCoV

Trabalho com profissionais de saúde infetados com nCoV

Visitas a doentes ou permanência no mesmo ambiente com doentes 
infetados por nCoV

Trabalho em contacto próximo, ou partilha da mesma sala de aula, com um 
doente com infeção por nCoV

Viagem com doente infetado por nCoV

Coabitação com doente infetado por nCoV



DGS: Circuito do doente com suspeita de infeção 
por 2019-nCov

“Reativação dos Planos de Contingência para vírus emergentes”

Circuito A 1. Contacto com Linha Saúde 24
2. Permanência no domicílio, a aguardar instruções da DGS
3. Validação do caso

Circuito B 1. Contacto presencial desencadeia deteção de caso suspeito
2. Doente: máscara cirúrgica e isolamento
3. Profissional: EPI e minimização de contactos
4. Validação do caso

Independentemente do cenário, após validação do caso, a DGS ativa o INEM, INSA e Autoridade de Saúde Coordenadora



No HFF: “Circuito Interno do Doente Com Suspeita de Infeção 
por Vírus 2019- nCoV (novo coronavírus)- Fase de Contenção”

Doente Cartazes informativos 
da DGS

Admin.
Admissão

Triagem inicial com 
duas perguntas de 

risco epidemiológico
Fornece máscara P1

Enfermeiro 
da Triagem

Reconfirma a ausência 
de risco epidemiológico 
em doentes com 
sintomatologia 
respiratória

1. Identificação precoce de casos suspeitos 2. Unificação dos fluxos de doentes

Gabinete 34

• Grávidas com 
sintomatologia 
respiratória

• Crianças
• Adultos

3. Reforço das medidas de proteção individual
ü Higiene das mãos
ü Etiqueta respiratória
ü Utilização correta e adequada do EPI
ü Utilização de máscaras P1
ü Limpeza e desinfeção dos espaços



Administrativo da Admissão do SU

Admissão

Estada na China nos últimos 14 dias?
Não

Doente entra no 
circuito normal 
do SU

SIM

Fornece máscara  FP1 ao doente e acompanhante

Telefona para chefe de equipa médica do SU 
4666 (Adultos) 

4643 (Pediatria)

Telefona para enfermeiro da sala de Triagem
7053/ 7068 (Adultos) 

2701 (Pediatria)

1

Enfermeiro da Sala de Triagem2
Coloca máscara FFP2 e luvas

Acompanha o doente desde a Admissão ao gabinete de contingência 

Teve contacto com doente infetado por Coronavirus?

Se sim a uma 
das questões



Médico 

Contacta Linha de Apoio ao Médico 
(DGS) para validação 

300 015015

3
Coloca equipamento de proteção individual

• Touca
• Óculos
• Máscara FFP3
• Proteção do calçado
• Bata
• Luvas de punho altoAvaliação de sinais vitais e spO2

Avaliação de dados clínicos e epidemiológicos 
de acordo com questionário

Caso suspeito? Não
Doente entra no 
circuito normal do 
SU

SIM Suspeita não 
validada

• Filtra 99% das partículas 
• versus 94% das máscaras FFP2;
• Exige treino de colocação e de ajuste à 

face;
• Antes do contacto com doente, deve 

ser realizado um teste de selagem.



O INEM assegurará o transporte do 

doente para o Hospital de referência

Preenche o formulário do anexo I da orientação nº

002/ 2020 da DGS e envia para sinave@dgs.min-

saúde.pt

Notifica o caso na plataforma SINAVE (“infeção por

coronavírus”)

O chefe de equipa médica deve informar a Direção Clínica e GCL-PPCIRA da existência de caso suspeito no HFF.

Caso suspeito validado A DGS contacta e ativa o INEM 

Se doente estável, deve 

minimizar os contactos com 

o doente e acompanhante

Se doente instável, assegura a 

estabilidade clínica até chegada 

do INEM

Médico

+ Enfermeiro

Faz a 
notificação 

de caso 
suspeito de 

investigação

Equipa 

médica

Fazer a lista de contactos próximos e profissionais de 
saúde contratantes com o caso suspeito

Fornecer a lista à Autoridade de Saúde Coordenadora 

(validar contactos com a LAM)



VALIDAÇÃO DO CASO PELA DGS

INEM

• Transferência do 
doente para 
Hospital de 
Referência

INSA

• Diagnóstico 
laboratorial da 
infeção por PCR

• Amostras 
respiratórias e soro

Autoridade de Saúde 
Coordenadora 

• Investigação 
epidemiológica

• Rastreio exaustivo 
de contactos



MEDIDAS DE PROTEÇÃO INDIVIDUAL

Higiene das mãos com 
SABA

1. Antes do 
contacto com o 
doente

3. Após o risco de 
exposição a fluidos  
orgânicos

2 Antes de 

procedimentos 

assépticos

5. Após contacto com 
ambiente envolvente 
do doente 

4 Após 
contacto  com 
o doente



MEDIDAS DE ETIQUETA RESPIRATÓRIA

Com sintomas respiratórios, 
utilização de máscaras P1



UTILIZAÇÃO CORRETA DO EQUIPAMENTO 
DE PROTEÇÃO INDIVIDUAL

Depende de:

ü Treino dos profissionais;
ü Higiene das mãos;
ü Disponibilização do equipamento adequado.

Deve ser retirado e descartado corretamente.



Obrigada pela vossa atenção!


