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Taxonomy of the Viruses

• Named as "2019-nCoV" (2019 novel coronavirus) by WHO initially

• "the new coronavirus", "the Wuhan coronavirus", or simply "the 
coronavirus“

• On 11 February 2020, ICTV introduced the name severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) 

• Earlier the same day, the WHO officially renamed the disease caused 
by the virus strain from 2019-nCoV acute respiratory disease to 
"coronavirus disease 2019" (COVID-19)

• 台灣稱”嚴重特殊傳染性肺炎”（Severe Pneumonia with Novel 
Pathogens）(



Clinical manifestations of SARS-CoV-2 
infection

• Asymptomatic infection

• Upper respiratory diseases 

• Lower respiratory diseases: 

• pneumonia

• Advanced diseases (Complications)
• Respiratory failure

• Acute respiratory distress syndrome (ARDS)

• Multiple organs failure 

• Sequelae



First Case of 2019 Novel Coronavirus  in the 
United States (Holshue ML et al NEJM 2020)
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Clinical Characteristics of 138 Hospitalized Patients 
With 2019-nCoV–Infected Pneumonia in Wuhan, China
(Wang D et al JAMA 2020)

• Retrospective, single-center case series of 138 consecutive 
hospitalized patients with confirmed NCIP at Zhongnan Hospital of 
Wuhan University in Wuhan, China, from January 1 to 28, 2020

• Final date of follow-up February 3, 2020

• 138 patients included

• Median age 56 years (range, 22-92years), 75 (54.3%) male 

• Hospital-associated transmission was suspected as the presumed 
mechanism of infection for affected health professionals (40 [29%]) 
and hospitalized patients (17 [12.3%])



(Wang D et al JAMA 2020)



Clinical Characteristics of 138 Hospitalized Patients 
With 2019-nCoV–Infected Pneumonia in Wuhan, China
(Wang D et al JAMA 2020)

• Common symptoms included fever (136 [98.6%]), fatigue (96 
[69.6%]), and dry cough (82 [59.4%])

• Lymphopenia (lymphocyte count, 0.8×109/L) occurred in 97 patients 
(70.3%), prolonged prothrombin time (13.0 seconds [IQR,12.3-13.7]) 
in 80 patients (58%), and elevated lactate dehydrogenase (261 U/L 
[IQR,182-403]) in 55patients (39.9%)

• Chest CT scans showed bilateral patchy shadows or ground glass 
opacity in the lungs of all patients
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Clinical Characteristics of 138 Hospitalized Patients 
With 2019-nCoV–Infected Pneumonia in Wuhan, China
(Wang D et al JAMA 2020)

• Most patients received antiviral therapy (oseltamivir,124 [89.9%]), 
and many received antibacterial therapy (moxifloxacin, 89 [64.4%]; 
ceftriaxone, 34 [24.6%]; azithromycin, 25 [18.1%]) and 
glucocorticoid therapy (62 [44.9%])

• 36 patients (26.1%) transferred to ICU because of complications, 
including acute respiratory distress syndrome (22 [61.1%]), 
arrhythmia (16 [44.4%]), and shock (11 [30.6%]).

• The median time from first symptom to dyspnea was 5.0 days, to 
hospital admission was 7.0 days, and to ARDS was 8.0 days



Clinical Characteristics of 138 Hospitalized Patients 
With 2019-nCoV–Infected Pneumonia in Wuhan, China
(Wang D et al JAMA 2020)

• Compared with patients not treated in ICU (n=102), patients treated in 
ICU (n=36),
• Were older (median age, 66 years vs 51 years), more likely to have underlying 

comorbidities (26 [72.2%] vs 38 [37.3%]), and were more likely to have dyspnea 
(23 [63.9%] vs 20 [19.6%]), and anorexia (24 [66.7%] vs 31 [30.4%])

• Of the 36 cases in ICU, 4 (11.1%) received high-flow oxygen therapy, 15 
(41.7%) received non-invasive ventilation, and 17 (47.2%) received 
invasive ventilation (4 were switched to ECMO)

• As of February 3, 47 patients (34.1%) were discharged and 6 died (overall 
mortality, 4.3%), but the remaining patients are still hospitalized

• Among those discharged alive (n=47), the median hospital stay was 10 
days (IQR, 7.0-14.0)



Clinical Characteristics of 138 Hospitalized Patients 
With 2019-nCoV-Infected Pneumonia in Wuhan, China
(Wang D et al JAMA 2020)

Conclusions 

• In this single-center case series of 138 hospitalized patients with 
confirmed NCIP in Wuhan, China, 

• Presumed hospital-related transmission of 2019-nCoV suspected in 41% of 
patients 

• 26% of patients received ICU care 

• Mortality was 4.3%



Clinical characteristics of 2019 novel coronavirus 
infection in China (Guan WJ et al medRxiv 2020)

• Extracted the data on 1,099 patients with laboratory-confirmed 2019-
nCoV ARD from 552 hospitals in 31 provinces/provincial 
municipalities through January 29th, 2020

• Incubation period defined as the duration from the contact of the 
transmission source to the onset of symptoms









Huang et al Chen et al Wang et al Guan et al

Case No. 41 99 138 1099

Mean age (yrs) 49 55 56 47

Male gender 73% 68% 75% 58.1%

Fever 98% 83% 99% 88%

Fever >380C 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%

Comparison of clinical features of 2019 nCoV infection/pneumonia in four publications 



Clinical characteristics and intrauterine vertical transmission 
potential of COVID-19 infection in nine pregnant women: a 
retrospective review of medical records (Chen H et al Lancet 2020)

• Nine pregnant women with laboratory-confirmed COVID-19 
pneumonia, admitted to Zhongnan Hospital of Wuhan University, 
Wuhan, China, from Jan 20 to Jan 31, 2020

• All nine patients had a caesarean section in their third trimester 

• Seven patients presented with a fever, cough (4), myalgia (3), sore 
throat (2), malaise (2)

• Fetal distress in two cases 

• None of the patients developed severe COVID-19 pneumonia or died, 
as of Feb 4, 2020



Clinical characteristics and intrauterine vertical transmission 
potential of COVID-19 infection in nine pregnant women: a 
retrospective review of medical records (Chen H et al Lancet 2020)

• Nine livebirths were recorded

• No neonatal asphyxia was observed in newborn babies. 

• All nine livebirths had a 1-min Apgar score of 8–9 and a 5-min Apgar score of 9-10 

• Amniotic fluid, cord blood, neonatal throat swab, and breastmilk samples from six 
patients were tested for SARS-CoV-2, and all samples tested negative for the virus

Interpretation

• Clinical characteristics of COVID-19 pneumonia in pregnant women were similar 
to those reported for non-pregnant adult patients 

• Findings suggest that there is currently no evidence for intrauterine infection 
caused by vertical transmission in women who develop COVID-19 pneumonia in 
late pregnancy





Diamond Princess COVID-19 Cases (NIID Feb 19, 2020)

• A cruise ship, named the Diamond Princess, had travel that originated in 
Yokohama on 20 January and included stops in Japan (Kagoshima), Hong 
Kong, Vietnam, Taiwan and Japan (Okinawa), before arriving back in 
Yokohama on 3 February

• A passenger who disembarked on 25 January in Hong Kong, has 
presented with cough since 19 Jan and was confirmed positive for novel 
coronavirus on 1 February

• During 3-4 February, health status of all passengers and crew members were 
checked by questionnaire by quarantine officers, and respiratory specimens 
were taken from symptomatic passengers, crew, and their close contacts to 
test for Novel coronavirus. 

• On 5 February, a lab-confirmed case of COVID-19 led to the quarantine of 
the Diamond Princess for 14 days beginning at 7am, with passengers 
requested to stay in their cabins



Diamond Princess COVID-19 Cases (NIID Feb 19, 2020)

• As of 5 February, a total of 3711 individuals on board the Diamond 
Princess, with 2666 passengers and 1045 crew members

• As of 18 February, 531 confirmed cases (14.3% of all individuals on 
board on 5 February), including 65 crew and 466 passengers

• A total 2404 respiratory specimens tested, and 542 were positive
(22.5%), including double tests. 

• Among confirmed COVID-19 cases with recorded symptom onset 
(n=184), there were 33 (18%) with onset dates before 6 February, 
which was the first full day of quarantine, 151 (82%) with onset 
dates on or after the 6th 

• A total 255 (48%) of the confirmed cases were asymptomatic when 
the respiratory specimen was collected 
• Of these, 8 were crew and 247 were passengers





Age group
Symptomatic 

confirmed cases 
(%)

Asymptomatic 
confirmed cases 

(%)

Total confirmed 
cases (%)

Persons aboard on 
5 February

00-09 0(0) 1(6) 1(6) 16

10-19 1(4) 1(4) 2(9) 23

20-29 18(5) 2(1) 20(6) 347

30-39 18(4) 5(1) 23(5) 429

40-49 18(5) 7(2) 25(8) 333

50-59 27(7) 22(6) 49(12) 398

60-69 73(8) 56(6) 129(14) 924

70-79 92(9) 136(13) 228(22) 1015

80-89 27(13) 25(12) 52(24) 215

90-99 2(18) 0(0) 2(18) 11

Total 276(7) 255(7) 531(14) 3711



36

日本-鑽石公主號郵輪群聚事件

截至2/20，確診634例

328例(51.7%)採檢當時無症狀

重症27人(4.3%)

死亡2人(0.3%)



Characteristics of and Important Lessons From COVID-19 
Outbreak in China: Summary of a Report of 72 314 Cases 
From the Chinese Center for Disease Control and Prevention 
(Wu Z et al 2020 JAMA)



Clinical manifestations of SARS-CoV-2 
infection

• Asymptomatic infection

• Upper respiratory diseases 

• Lower respiratory diseases: 

• pneumonia

• Advanced diseases (Complications)
• Respiratory failure

• Acute respiratory distress syndrome (ARDS)

• Multiple organs failure 

• Sequelae



Causes of community-acquired pneumonia 
(in children)

• A large number of microorganisms

• Determining the cause may be difficult

• Lung itself rarely sampled directly

• Sputum (lower airway secretions) rarely obtained from children

• Pathogens difficult to demonstrate a causal role

• Values of tests (PCR, Ab, Ag, immune complex) questionable

• The more tests done, the more potential causes emerge

• Not clear what multiple microbial associations mean 



Common causes of community-acquired pneumonia in 
otherwise healthy children

Viruses    Bacteria

Respiratory syncytial virus  Streptococcus pneumoniae

Influenza A or B Mycobacterium tuberculosis

Parainfluenza viruses 1,2, and 3 Staphylococcus aureus

Adenovirus Haemophilus influenzae type b

Rhinovirus Nontypable H. influenzae

Measles virus

Mycoplasma

Mycoplasma pneumoniae

Chlamydia 

Chlamydia trachomatis

C. pneumoniae

(McIntosh K N Engl J Med 2002；346：429-7)



Uncommon causes of community-acquired pneumonia in 
otherwise healthy children.

Viruses Bacteria 

Varicella-zoster virus Streptococcus pyogenes

Coronaviruses Anaerobic mouth flora 

Enteroviruses (Coxsackievirus and echovirus) Non-type b Haemophilus influenzae

Cytomegalovirus    Bordetella pertussis

Epstein-Barr virus klebsiella pneumoniae

Mumps virus Escherichia coli

Herpes simplex virus(in newborns) Listeria monocytogenes

Hantavirus Neisseria meningitidis

Chlamydia Legionella 

Chlamydia psittaci Pseudomonas pseudomallei

Coxiella Francisella tularensis

Coxiella burnetii Brucella abortus

Leptospira 

Fungi 

Coccidioides immitis

Histoplasma capsulatum

Blastomyces dermatitidis

(McIntosh K N Engl J Med 2002；346：429-7)



Community-acquired pneumonia (in children) 
clinically

• Common cause for hospitalization

• Etiology usually unidentified

• Generally, in 20-30% of cases

• Overlapping of clinical features (S/S, laboratory data, CXR) between 
typical and atypical pneumonia

• Usually EMPIRIC antibiotic treatment throughout the treatment 
course

• Careful evaluation and follow-up



Diagnosis of SARS-CoV-2 infection

• Clinical diagnosis

• Symptoms & signs, lab data, image studies

• Epidemiologic diagnosis

• Seasonality, local epidemics

• Travel, Occupation, Cluster, Contact 

• Laboratory diagnosis

• PCR-based

• Virus culture

• Serology: not timely 



CDC-US



嚴重特殊傳染性肺炎(Severe Pneumonia with Novel 
Pathogens) (update 2020-02-15)

• 臨床條件: 具有下列任一個條件︰
• (一) 發燒（≧38℃）或急性呼吸道感染。
• (二) 臨床、放射線診斷或病理學上顯示有肺炎。

• 檢驗條件: 具有下列任一個條件：
• (一) 臨床檢體（如咽喉擦拭液、痰液或下呼吸道抽取液等）分離並鑑定出
新型冠狀病毒。

• (二) 臨床檢體新型冠狀病毒分子生物學核酸檢測陽性。

• 流行病學條件: 發病前 14 日內，具有下列任一個條件：
• (一) 曾去過一級流行地區*，或曾接觸來自一級流行地區*有發燒或呼吸道
症狀人士。

• (二) 曾有中國大陸(含港澳)之旅遊史或居住史。
• (三) 曾經與出現症狀的極可能病例或確定病例有密切接觸，包括在無適當
防護下提供照護、相處、或有呼吸道分泌物、體液之直接接觸。

• *目前為中國大陸湖北省、廣東省、河南省、浙江省(流行地區將隨疫情適時
更新並公布)



嚴重特殊傳染性肺炎(Severe Pneumonia with 
Novel Pathogens) (update 2020-02-07)

• 通報定義: 具有下列任一個條件：
• (一) 符合臨床條件任一項及流行病學條件(一)或(三)。

• (二) 符合臨床條件(二)及流行病學條件(二)。

• (三) 符合檢驗條件。。

• 疾病分類：
• (一) 極可能病例：雖未經實驗室檢驗證實，但符合臨床條件，且於發病
前 14 日內，曾經與出現症狀之確定病例有密切接觸者。

• (二) 確定病例：符合檢驗條件。







Country Institute Gene targets

China China CDC ORF1ab and N

Germany Charité RdRP, E, N

Hong Kong HKU ORF1b-nsp14, N

Japan

National Institute of 

Infectious Diseases, 

Department of Virology III

Pancorona and multiple 

targets, Spike protein

Thailand National Institute of Health N

US US CDC Three N primers, RdRP

Summary table of available protocols for the detection of 2019 nCoV
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SARS-CoV-2 Viral Load in Upper Respiratory 
Specimens of Infected Patients (Zou L et al NEJM 2020)

• Monitored SARS-CoV-2 viral loads in upper respiratory specimens 
obtained from 18 patients (9 men and 9 women; median age, 59 years; 
range, 26 to 76) in Zhuhai, Guangdong, China

• A total of 72 nasal swabs (sampled from the mid-turbinate and 
nasopharynx) and 72 throat swabs were analyzed

• Higher viral loads detected soon after symptom onset, with higher 
viral loads detected in the nose than in the throat

• Viral load detected in the asymptomatic patient was similar to that in 
the symptomatic patients

• How SARS-CoV-2 viral load correlates with culturable virus needs to 
be determined



Consistent detection of 2019 novel 
coronavirus in saliva (To KKW et al CID 2020)

• 2019-nCoV was detected in the self-collected saliva of 91.7% (11/12) 
of patients 

• Serial saliva viral load monitoring generally showed a declining trend

• Live virus was detected in saliva by viral culture

• Saliva is a promising non-invasive specimen for diagnosis, monitoring, 
and infection control


