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• On December 31, 2019, China CDC 
dispatched a rapid response team 
conduct an epidemiologic and etiologic 
investigation in Wuhan.

• 49 y/o woman, 61 y/o man, 32 y/o man
• Fever, cough, chest discomfort and visited 

hospital in late Dec. 2019
• Contact history of seafood wholesale 

market
• 49  y/o woman and 32 y/o man recovered
• 61 y/o man progressed 

• Respiratory failure on day 7
• Died on day 20

Day 8 Day 11

Zhu Na, China CDC, et al. NEJM. Jan 24, 2020  

Admission 12/27/2019





• 41 2019-nCoV cases confirmed by RT-
PCR and NGS

• 73% male, 32% with comorbidities
• Median age 49 years (IQR 41-58)
• 66% had seafood market exposure
• One family cluster
• illness onset to dyspnea 8 days, 10% 

2nd infection
• 13 (31.7%) ICU care, 29% ARDS, 24% 

NIV, 5% IMV,  5% ECMO
• 6 (15%) died

Huang C, et al. The Lancet 2020

(41 cases, Jin Yintan
Hospital, Wuhan, 01/02/2020)
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Epidemiological and clinical characteristics of 99 cases 
of 2019 novel coronavirus pneumonia in Wuhan, China: 
a descriptive study

• 99 2019-nCoV cases

• 68% male, 51% with comorbidities

• Median age 55 years (SD 13)

• 49% had seafood market exposure

• 23 (23%) ICU care, 17% ARDS, 13% 
NIV, 4% IMV, 3% ECMO, 

• 11 (11%) died

Chen N, et al. The Lancet 2020

(99 cases, 01/20/2020)



Clinical Characteristics of 138 Hospitalized 
Patients With 2019 Novel Coronavirus–
Infected Pneumonia in Wuhan, China

• 75% male, 46% with comorbidities (ICU vs. 
non-ICU 72% vs. 37%)

• Median age 56 years (IQR 42-68)

• Onset of symptom to dyspnea (5 days), ARDS 
(8 days)

• Hospital-associated transmission: 

29% HCW, 12.3% hospitalized patients

• 8.7% had seafood market exposure

• 26% ICU care, 19.6% ARDS, 12.3% IMV, 10.9% 
NIV, 2.9% ECMO,
• 6 (4.3%) died Wang D, et al. JAMA 2020, Feb. 7.

(138 cases, 01/28/2020,武漢大學中南醫院)



Clinical characteristics of 2019 novel 
coronavirus infection in China

Guan WJ, Zhong NS, et al. medRxiv 2020

• Multi-center case series study

• 1099 2019-nCoV cases from 552 hospitals

• 58.1% male, 23.2% with comorbidities

• Median age 47 years (IQR 42-68)

• 71.8% had Wuhan contact history, 2% HCW 

• Incubation time 3 days (0-24 days)

• 5% ICU care
• 3.4% ARDS, 5.1% NIV, 2.2% IMV, 0.5% ECMO, 

1.4% died

(1099 cases, 01/29/2020)



Comparisons between 4 reports
Huang et al. Chen et al. Wang et al. Guan et al.

Case # 41 99 138 1099
Mean age 49 55 56 47
Male 73% 68% 75% 58.1%
Symptoms/signs

Fever 98% 83% 99% 88%
Fever >38C 78% ? ? 59.2%
Cough 76% 82% 59% 68%
Dyspnea 55% 31% 31% 19%
Myalgia 44% 11% 35% 14.8%
Headache 8% 8% 7% 13.6%
Diarrhea 3% 2% 10% 3.7%
Sore throat - 5% 17% 13.9%

ARDS 29% 17% 20% 3.4%
NIV 24% 13% 11% 5.1%
IMV 5% 4% 12% 2.2%
Mortality 15% 11% 4.3% 1.4%?



COVID-19 vs. MERS vs. SARS
SARS-CoV-2 MERS-CoV SARS-CoV

Age (years) 47-56 56 39.9

Male 58-75% 76.70% 44%

Mortality# 2.3% 37% 10%

Ventilator support 6.1-12% 80% 14-20%

HCWs 2-29% 9.8% 23.1%

Symptoms

Fever 83-98% 98% 99-100%

Dry cough 59-76% 47% 29-75%

Dyspnea 19-55% 72% 40-42%

Diarrhea 2-10% 26% 20-25%

Sore throat 5-17% 21% 13-25%

Wang C, et al. The Lancet 2020, Jan 24, comment

# Data in China on 02/15/2020:  mortality=1523/66492 (2.3%); severe cases=11053(16.6%).



Liu YC, et al. NEJM 2020

A Locally Transmitted Case of SARS-
CoV-2 Infection in Taiwan

Pre-symptomatic 
Transmission ??



medRxiv preprint doi: 
https://doi.org/10.1101/2020.02.03.20019497

2.6 days

Serial interval of 2019-nCoV infections
(Estimated median serial interval (2.6 days) shorter than the median incubation period (5.0 days))

Incubation 5.0 days



Laboratory and Radiographic Findings



Epidemiological and clinical characteristics of 99 
cases of 2019 novel coronavirus pneumonia in 
Wuhan, China: a descriptive study

Chen N, et al. The Lancet 2020

Leukocytosis

Lymphopenia

24%

35%

Thrombocytopenia 12%

Anemia 50%

ALT↑

AST↑

T.bil↑

LDH↑ 76%

28%

35%

18%

25% had unilateral lesion

14% had multiple GGO

5% had Co-infection



Clinical Characteristics of 138 Hospitalized 
Patients With 2019 Novel Coronavirus–
Infected Pneumonia in Wuhan, China

Wang D, et al. JAMA 2020

WBC

Neutrophil

Lymphocyte

D-dimer

BUN

Cr

Lymphopenia in non-survivor



CT Imaging Features of 2019 Novel 
Coronavirus (2019-nCoV)- Case Series

Chung M, et al. Radiology

29 y/o male with fever and cough

GGO +consolidation
Peripheral distribution

66 y/o male with fever and cough

Crazy-paving
Interlobular septal thickening



CT Imaging Features of 2019 Novel 
Coronavirus (2019-nCoV)- Case Series

Chung M, et al. Radiology

69 y/o male with fever and cough

Peripheral GGO

66 y/o male with fever and cough

Newly formed round GGO 
3 days later



CT Imaging Features of 2019 Novel 
Coronavirus (2019-nCoV)- Case Series

Chung M, et al. Radiology

21 cases

GGO: 86%
GGO alone: 57%
GGO +consolidation: 29%
Consolidation alone: 0%



Clinical features of patients 
infected with 2019 novel
coronavirus in Wuhan, China 
(41 cases, Mortality 15%)

98% had bilateral involvement 

Admission
Dyspnea

ARDS     

ICU      

Lancet 2020; 395: 497–506

Median time



Clinical Characteristics of 138 Hospitalized 
Patients With 2019 Novel Coronavirus–
Infected Pneumonia in Wuhan, China

Wang D, et al. JAMA 2020

Time course

Dyspnea

Admission

ARDS

5 days

7 days

8 days

Mortality 4.3%



Wang D, et al. JAMA 2020



Clinical characteristics of 2019 novel 
coronavirus infection in China

Guan WJ, Zhong NS, et al. medRxiv 2020

76.4% CT abnormal 14.7% CXR abnormal

1099 cases, 
mortality 1.4%

81.2% Lymphopenia



Risk factors for prognosis
• Neutrophil-to-Lymphocyte Ratio Predicts Severe Illness Patients with 

2019 Novel Coronavirus in the Early Stage (61 cases at Beijing Hospital)

• Patients with age ≥ 50 and NLR ≥ 3.13 facilitated severe illness, and they 
should rapidly access to ICU

MedRxiv doi: https://doi.org/10.1101/2020.02.10.20021584



By courtesy of 
Su VY, et al.

Unpublished 
data



Clinical characteristics of 2019 novel coronavirus infection 

Guan WJ, Zhong NS, et al. medRxiv 2020

Outcomes of 1,099 patients with COVID-19 (01/29/2020)
Characteristics All patients Disease severity Composite endpoint

Non-severe 
(n=926)

Severe 
(n=173)

P value Yes
(n=67)

No
(n=1032)

P value

Abnormalities on chest X-ray 
(%) 

162/1099 
(14.7)

12.5 26.6 <0.001 44.8 12.8 <0.001

Abnormalities on chest CT (%) 840/1099 
(76.4)

73.7 91.3 <0.001 74.6 76.6 0.833

MV (NIV+IMV)– No., % 67/1099 (6.1) 0/926 (0.0) 67/173(38.7) <0.001 40/67 (59.7) 27/1032 (2.6) <0.001

ECMO 5/1099 (0.5) 0/926 (0.0) 5/173 (2.9) <0.001 5/67 (7.5) 0/1032 (0.0) <0.001

CRRT 9/1099 (0.8) 0/926 (0.0) 9/173 (5.2) <0.001 8/67 (11.9) 1/1032 (0.1) <0.001

Discharge from hospital 55/1099(5.0) 50/926(5.4) 5/173 (2.9) 0.230 1/67(1.5) 54/1032 (5.2) 0.249

Death 15/1099 (1.4) 1/926 (0.1) 14/173 (8.1) <0.001 15/67 (22.4) 0/1032 (0.0) <0.001

Recovered 9/1099 (0.8) 7/926 (0.8) 2/173 (1.2) 0.639 0/67 (0.0) 9/1032 (0.9) 1.000

Staying in hospital 1029/1099 
(93.6)

875/926 
(94.5)

154/173 
(89.0)

0.011 51/67 (76.1) 978/1032 
(94.8)

<0.001



Clinical characteristics of COVID-19 
infection in China (1099 cases)

Guan WJ, Zhong NS, et al. medRxiv 2020

Composite endpoint: ICU admission/MV/death



Yang Yang, et al.
medRxiv 2020

4021 cases
Epidemiological 

and clinical 
features of the 

2019 novel 
coronavirus 
outbreak in 

China
(4021 cases, 
01/26/2020) 



Summary (clinical characteristic)
• The incubation period is estimated at ~5 days (95% CI, 4 to 7 days). 

• Fever (83–98%), cough (46%–82%), myalgia or fatigue (11–44%), and 

SOB (31%) at illness onset.

• Fever may be prolonged and intermittent. 

• Asymptomatic infection has been described.

• 1/3 to 1/2 of patients had underlying medical comorbidities. 

• The most common laboratory abnormalities among patients with 

pneumonia on admission included leukopenia (9–25%), leukocytosis (24–

30%), lymphopenia (63%), and elevated ALT and AST (37%). 

• Most patients had normal serum levels of procalcitonin on admission.

• CT images shown bilateral multiple areas of consolidation and ground 

glass opacities are typical findings 



Summary (disease process)
• Reports suggest the potential for clinical deterioration during the second 

week of illness.

• ICU patients were older (median age 66 years), and more underlying 

co-morbid conditions (72%).

• Between 23–32% of hospitalized pneumonia patients required ICU care.

• ARDS developed in 17–29% of hospitalized patients, and secondary 

infection in 10%.

• In ICU, 11% received HFNO, 42% NIV, and 47% IMV (4-10% in 

hospital). (ECMO, 3–7.5%)

• Among hospitalized patients with pneumonia, the Mortality has been 

reported as 4–15%. (risk factors: age>65, severe dx, delay diagnosis)

✓However, because many infected persons have not yet recovered and may still 

die, the mortality rate and severity could be underestimated.


