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Common Symptoms of SARS
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138 patients
20 doctors
34 nurses
15 allied health
16 medical students

Mean incubation period 6.4 days (5.2-7.7)

Lee NS et al. NEJM 2003



Clinical features 
(%)

Hong Kong
Lee et al
(n=138)

Toronto
Booth et al

(n=144) 

Hong Kong
Peiris et al 

(n=50)

Guangzhou
Wu et al
(n=96)

Singapore
Hsu et al 

(n=20)
Fever 100 99.3 100 100 100
Chills/rigor 73.2 27.8 74 55.2 15
Myalgia 60.9 49.3 54 21.9 45
Cough 57.3 69.4 62 85.4 75
Dyspnoea -- 41.7 20 -- 40
Headache 55.8 35.4 20 39.6 20
Dizziness 42.8 4.2 12 -- --
Sputum 29.0 4.9 -- 66.7 --
Diarrhea 19.6 23.6 10 -- 25
Nausea & vomiting 19.6 19.4 20 -- 35
Sore throat 23.2 12.5 20 -- 25
Malaise -- 31.2 50 35.4 45

Presenting Symptoms of SARS



Chest Radiographs

Wong KT et al. 
Radiology 2003

7-10 days



Early signs of SARS in HRCT

Antonio G et al. Radiology 2003



Enlarged 
pneumocyte

Hyaline
membrane

Hemophagocytosis Activated Macrophage

Nicholls et al. Lancet 2003



Clinical Course of SARS

Peiris et al. Lancet 2003N=75
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Temperature (average over 3 days) Onset of diarrhoea
Onset of desaturation ARDS requiring intubation



Colon

A. lipofusin-laden 
macrphage

B. Dilated ER & viral 
particle at microvilli

C. Vesicles containing
viral particles

D. Viral particles on the 
luminal surface of villi



Hospital Outbreaks in Hong Kong
Admission of unsuspected 
cases in general ward caused 
serious cross-infection

Use of nebulizer and high flow-
rate oxygen mask resulted in 
massive health care worker 
infection

Density of SARS patients (viral 
load) correlates with the risk of 
hospital spread

Isolating probable cases and 
cohorting suspected cases 
effectively control cross-
infection in hospital

Chan, Seto & Sung. Br Med J 2003



Hospital Outbreak at AHNH
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40 health care workers infected

Ho, Sung & Chan. Ann Intern Med 2003



Where did HCW contract SARS?

32

3
3 2

Patient
Co-worker
Patient & Co-worker
No contact

11 from suspected SARS
21 from unsuspected cases

N=40

Ho, Sung & Chan. Ann Intern Med 2003





A 29-nt sequence in animals isolates results 
in fusing of ORFs 10 & 11 into a new ORF

Guan et al. Science 2003



Isolation and characterization of SARS-CoV 
from animals and animal handlers

Occupation Sample number Antibody positive (%)

Wild-animal trader
Slaughterer of animals
Vegetable trader
Control

20
15
20
60

8 (40)
3 (20)
1 (5)
0 (0)

Guan et al. 
Science 2003



Where do SARS-CoV come from?











“We refuse eating exotic food”
Signed by 1500 students from 

Shenzhen, Guangdong. Jan.11.2004



Flight CA 112, 15 March 2003

• One index patient, M/72, boarded CA 112

• Fever since Mar 11 

• Subsequently died of SARS

• As of June 12, 22 cases associated with this 
flight



Transmission of SARS on Aircraft

CDC (US) and DH (HK), NEJM 2004



Transmission of SARS on Aircraft 
Seated within 3 rows in front of the Index patient RR of SARS=3.1

Olsen et al. NEJM 2004



Amoy Garden, Hong Kong
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Index patient
visited Flats 7, 16th Floor

Courtesy of Li YG

321 residents got
infected, starting from
Block E, then to Blocks
C, D and B



Yu et al. NEJM 2004

Relative Risk of Unit Infection
Middle levels (14-23/F) 5.1
High levels (24-36/F) 3.1

Epidemic curve of Block E is almost
Identical with the curve of all cases RR of Unit Infection

Highest in Ab (14.5) and Ad (3.9)

Lowest in Da (0.79) 
and Dc (0.39)



Re-entrant

WHO West Pacific Region



Computational fluid-dynamic 
modeling of Air Flow

Yu et al. NEJM 2004



Environmental reservoir Human population

Lessons from influenza and SARS 
outbreaks in Hong Kong



Environmental reservoir

Epicentres

Aggregation
and cross infection

Convergence

Dissemination

Susceptible human population

Human population

Genetic mixing

Lessons from influenza and SARS 
outbreaks in Hong Kong



Waterfowls General population

Wet markets

Convergence

Dissemination

A
vi

an
 in

flu
en

za
 (H

5N
1,
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9N

2)

Avian influenza (H5N1, H9N2)
Poultry worker

General population

Genetic mixing

Aggregation
and cross infection

H5N1

1997 – 1.5 million poultry, 18 human 
infections with 6 deaths.

2001 – 1.5 million poultry.

2002 – 3 human cases, 2 deaths.

H9N2

1999 – 2 human cases.



Wild game animals

Wet market

Convergence

Dissemination

S
A

R
S

-C
oV

SARS-CoV
Animal handler General population

Genetic mixing
General population

Aggregation
and cross infection

Global – 8437 cases, 813 deaths.

Hong Kong – 1755 cases, 298 deaths.

SARS-CoV



Community infection

Hospitals, 
institutions

Convergence

Dissemination

Human influenza, SARS-CoV
Health care workers
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General population

Genetic mixing
General population

Aggregation
and cross infection

20% of SARS cases in Hong Kong are 
health care workers.

SARS-CoV



What else is there 
threatening our life



Non-Infectious Diseases



Obesity and Cancer
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Obesity and Cancer (Men)
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Obesity and Cancer (Women)
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Obesity and Cancer Mortality

So what?

• Understand the 
mechanism

• Device method to 
prevent

• Reduce mortality and 
improve survival



•• 90% 90% ↑↑ risk of having reflux symptomsrisk of having reflux symptoms

•• 80% 80% ↑↑ risk of having esophagitisrisk of having esophagitis

•• 180% 180% ↑↑ risk of having GERD related risk of having GERD related 
esophageal canceresophageal cancer

Positive epidemiological association 
between obesity and GERD

Annals of Internal Medicine 2005Annals of Internal Medicine 2005



Obesity and Cancer Incidence 
(MEN)

Renehen et al. Lancet 2008



Obesity and Cancer Incidence 
(WOMEN)

Renehen et al. Lancet 2008



Colon Screening in USA: 
rate of FOBt, FS and Colonoscopy

0

10

20

30

40

50

60

70

80

1975 1980 1985 1990 1995 2000 2005

%%

Mammography
for Breast Cancer

50%50%











Asia Pacific Consensus 
Meeting on Colorectal Cancer 

Screening
亞太地區大腸癌篩查共識會議

Consensus Statements
聲明共識

AP Working Group on Colorectal Cancer. Gut 2008



What is Public Health?

• Observation… Epidemiology

• Analysis… Risk assessment

• Intervention… Prevention





HIV AIDS



Earthquake



Tsunami



What is Public Health?Saving Life…

By MILLIONS


