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▶  Nov 2002 – southern China (Guangdong) 

•  Several other clusters in China into 2003 

•  Initially, cases in animal handlers 

SEVERE ACUTE RESPIRATORY SYNDROME (SARS) 

2 



3 http://www.promedmail.org/?
p=2400:1000; Feb 10, 2003 



4 http://www.promedmail.org/?
p=2400:1000; Feb 11, 2003 



Affiliated with  •  Affilié à 

▶  11 Feb 2003 – first WHO report: 

•  305 cases, 5 deaths, 30% HCW 

▶  17 Feb 2003: Hong Kong 

•  Atypical pneumonia, H5N1? 
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▶  Feb 26 - Mar 11 2003: French Hospital in Hanoi, Vietnam 

•  Severe pneumonia, no etiology 

•  Suspicion of an unusual event – notification of WHO Feb 28 (Dr. Carlo Urbani) 

•  Severely affected patients were often young 

•  10% mortality overall, > 50% in older people 

•  50% cases HCWs 

•  Infection prevention precautions, isolation ward, hospital closure 

SARS 
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Outbreak of Severe Acute Respiratory
Syndrome —Worldwide, 2003

Since late February 2003, CDC has been supporting the
World Health Organization (WHO) in the investigation of a
multicountry outbreak of atypical pneumonia of unknown
etiology. The illness is being referred to as severe acute respi-
ratory syndrome (SARS). This report describes the scope of
the outbreak, preliminary case definition, and interim infec-
tion control guidance for the United States.

On February 11, the Chinese Ministry of Health notified
WHO that 305 cases of acute respiratory syndrome of
unknown etiology had occurred in six municipalities in
Guangdong province in southern China during November
16, 2002–February 9, 2003. The disease was characterized by
transmission to health-care workers and household contacts;
five deaths were reported (1). On February 26, a man aged 47
years who had traveled in mainland China and Hong Kong
became ill with a respiratory illness and was hospitalized shortly
after arriving in Hanoi, Vietnam. Health-care providers at the
hospital in Hanoi subsequently developed a similar illness.
The patient died on March 13 after transfer to an isolation
facility in Hong Kong. During late February, an outbreak of a
similar respiratory illness was reported in Hong Kong among
workers at another hospital; this cluster was linked to a
patient who had traveled previously to southern China. On
March 12, WHO issued a global alert about the outbreak
and instituted worldwide surveillance.

As of March 19, WHO has received reports of 264 patients
from 11 countries with suspected and probable* SARS (Table).
Areas with reported local transmission include Hong Kong
and Guangdong province, China; Hanoi, Vietnam; and

Singapore. More limited transmission has been reported in
Taipei, Taiwan, and Toronto, Canada. The initial cases
reported in Singapore, Taiwan, and Toronto were among per-
sons who all had traveled to China.

On March 15, after issuing a preliminary case definition
for suspected cases (Box), CDC initiated enhanced domestic
surveillance for SARS. CDC also issued a travel advisory sug-
gesting that persons planning nonessential travel to Hong
Kong, Guangdong, or Hanoi consider postponing their travel
(http://www.cdc.gov/travel/other/acute_resp_syn_multi.htm).
On March 16, CDC began advising passengers arriving on
direct flights from these three locations to seek medical atten-
tion if they have symptoms of febrile respiratory illness. As of
March 18, approximately 12,000 advisory notices had been
distributed to airline passengers. In addition, surveillance is
being heightened for suspected cases of SARS among arriving
passengers. As of March 19, a total of 11 suspected cases of
SARS in the United States are under investigation by CDC
and state health authorities.

Among patients reported worldwide as of March 19, the
disease has been characterized by rapid onset of high fever,
myalgia, chills, rigor, and sore throat, followed by shortness
of breath, cough, and radiographic evidence of pneumonia.
The incubation period has generally been 3–5 days (range:
2–7 days). Laboratory findings have included thrombocytope-
nia and leukopenia. Many patients have had respiratory dis-
tress or severe pneumonia requiring hospitalization, and several
have required mechanical ventilation. Of the 264 suspected
and probable cases reported by WHO, nine (3%) persons have
died. In addition, secondary attack rates of >50% have been
observed among health-care workers caring for patients with

TABLE. Number of suspected and probable cases and deaths
from severe acute respiratory syndrome, by location — World-
wide, 2003*

No. Deaths
Location cases No. (%)

Hong Kong 150 5 (3)
Vietnam 56 2 (4)
Singapore 31 0 —
Canada 8 2 (25)
Taiwan 3 0 —
Germany 1 0 —
Thailand 1 0 —
Slovenia 1 0 —
United Kingdom 1 0 —
United States 11 0 —
Spain 1 0 —
Total 264 9 (3)

* As of March 19, 2003.
Source: World Health Organization.

* Suspected cases (Box) with either a) radiographic evidence of pneumonia or
respiratory distress syndrome or b) evidence of unexplained respiratory distress
syndrome by autopsy are designated probable cases by the WHO case definition. Suspected case

Respiratory illness of unknown etiology with onset
since February 1, 2003, and the following criteria:
• Documented temperature >100.4ºF (>38.0ºC)
• One or more symptoms of respiratory illness (e.g.,

cough, shortness of breath, difficulty breathing, or
radiographic findings of pneumonia or acute respira-
tory distress syndrome)

• Close contact† within 10 days of onset of symptoms
with a person under investigation for or suspected of
having SARS or travel within 10 days of onset of symp-
toms to an area with documented transmission of SARS
as defined by the World Health Organization (WHO).

* As of March 19, 2003.
† Defined as having cared for, having lived with, or having had direct

contact with respiratory secretions and/or body fluids of a person
suspected of having SARS.

BOX. CDC preliminary case definition for severe acute
respiratory syndrome (SARS)*

MMWR 2003;52(11):226-8.  
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BOX. CDC preliminary case definition for severe acute
respiratory syndrome (SARS)*

Vol. 52 / No. 12 MMWR 245

BOX. CDC updated interim case definition for severe acute
respiratory syndrome (SARS)*

Suspected case†

Respiratory illness of unknown etiology with onset
since February 1, 2003, and the following criteria:
• Measured temperature >100.4ºF (>38.0ºC)
• One or more clinical findings of respiratory illness (e.g.,

cough, shortness of breath, difficulty breathing, hypoxia,
or radiographic findings of either pneumonia or acute
respiratory distress syndrome)

• Travel within 10 days of onset of symptoms to an area
with suspected or documented community transmis-
sion of SARS,§ (excluding areas with secondary cases
limited to health-care workers or direct household
contacts)
OR

• Close contact¶ within 10 days of onset of symptoms
with either a person with a respiratory illness and travel
to a SARS area or a person under investigation or
suspected of having SARS

* As of March 22, 2003.
† Suspected cases with either radiographic evidence of pneumonia or

respiratory distress syndrome, or evidence of unexplained respiratory
distress syndrome by autopsy, are designated “probable” cases by the
World Health Organization case definition.

§ Hong Kong Special Administrative Region and Guangdong province,
China; Hanoi, Vietnam; and Singapore.

¶ Close contact is defined as having cared for, having lived with, or having
had direct contact with respiratory secretions and/or body fluids of a
patient suspected of having SARS.

FIGURE 2. Number of suspected cases* of severe acute respiratory syndrome, by exposure category and date of illness onset —
United States, 2003

* N = 51.
†HK = Hong Kong Special Administrative Region, China; GD = Guangdong province, China; Hanoi = Hanoi, Vietnam.
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from some patients with suspected SARS. Information is
insufficient to determine what roles these two viruses might
play in the etiology of SARS.
Reported by: T Tsang, T Lai-Yin, L Pak-Yin, M Lee, Dept of Health,
Hong Kong. J-S Wu, Y-C Wu, I-H Chiang, K-T Chen, K-H Hsu,
T-J Chen, Taiwan Center for Disease Control; L-T Lee, S-J Twu, Taiwan
Dept of Health, Taiwan. S Chunsuttiwat, P Sawanpanyalert,
K Ungchusak, A Chaovavanich, Ministry of Public Health, Thailand.
Ministry of Health of Vietnam, WHO SARS Investigative Team,
Vietnam. CDC SARS Investigative Team, SL Roy, MD, EIS Officer,
CDC.

Editorial Note: Cases of SARS continue to be reported from
around the world. These cases are linked primarily to areas
with ongoing transmission, with some reports of secondary
local transmission. Transmission has been reported in
Guangdong Province, Hong Kong, Singapore, and Hanoi. In
Canada, transmission appears to be limited to a well-defined
population of HCWs and close contacts. In Taiwan, limited
transmission has occurred to family members but not to
HCWs. Chinese authorities have updated the number of cases
in Guangdong province and confirmed ongoing disease
activity. The numbers of reported cases in Canada, Singapore,
and the United States also continue to increase (2). Transmis-
sion in hospitals and households continues to occur. In addi-
tion, reports have been received of possible transmission on
ships and planes and in offices. On the basis of available
information, country-specific efforts to limit and halt

MMWR 2003;52(11):226-8; MMWR 2003;52(12):241-8.  
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▶  12 March: WHO global alert 

▶  15 March: WHO travel advisory 

▶  24 March: previously unrecognized coronavirus identified in CDC (US) 
labs 

▶  5 July: global outbreak declared over 

SARS: TIMELINE 

11 



12 

1204 MMWR December 12, 2003

BOX. Revised Council of State and Territorial Epidemiologists surveillance case definition for severe acute respiratory syndrome
(SARS), December 2003

Clinical Criteria
Early illness
• Presence of two or more of the following features: fever (might be subjective), chills, rigors, myalgia, headache, diarrhea, sore

throat, or rhinorrhea
Mild-to-moderate respiratory illness
• Temperature of >100.4° F (>38° C)* and
• One or more clinical findings of lower respiratory illness (e.g., cough, shortness of breath, or difficulty breathing)
Severe respiratory illness
• Meets clinical criteria of mild-to-moderate respiratory illness and
• One or more of the following findings:

— Radiographic evidence of pneumonia, or
— Acute respiratory distress syndrome, or
— Autopsy findings consistent with pneumonia or acute respiratory distress syndrome without an identifiable cause

Epidemiologic Criteria
Possible exposure to SARS-associated coronavirus (SARS-CoV)

One or more of the following exposures in the 10 days before onset of symptoms:
• Travel to a foreign or domestic location with documented or suspected recent transmission of SARS-CoV† or
• Close contact§ with a person with mild-to-moderate or severe respiratory illness and history of travel in the 10 days before

onset of symptoms to a foreign or domestic location with documented or suspected recent transmission of SARS-CoV†

Likely exposure to SARS-CoV
One or more of the following exposures in the 10 days before onset of symptoms:
• Close contact§ with a person with confirmed SARS-CoV disease or
• Close contact§ with a person with mild-to-moderate or severe respiratory illness for whom a chain of transmission can be

linked to a confirmed case of SARS-CoV disease in the 10 days before onset of symptoms

Laboratory Criteria
Tests to detect SARS-CoV are being refined and their performance characteristics assessed¶; therefore, criteria for laboratory

diagnosis of SARS-CoV are changing. The following are general criteria for laboratory confirmation of SARS-CoV:
• Detection of serum antibody to SARS-CoV by a test validated by CDC (e.g., enzyme immunoassay), or
• Isolation in cell culture of SARS-CoV from a clinical specimen, or
• Detection of SARS-CoV RNA by a reverse transcription polymerase chain reaction test validated by CDC and with

subsequent confirmation in a reference laboratory (e.g., CDC).
Information about the current criteria for laboratory diagnosis of SARS-CoV is available at http://www.cdc.gov/ncidod/

sars/labdiagnosis.htm.

Exclusion Criteria
A case may be excluded as a SARS report under investigation (SARS RUI), including as a CDC-defined probable SARS-

CoV case, if any of the following apply:
• An alternative diagnosis can explain the illness fully**, or
• Antibody to SARS-CoV is undetectable in a serum specimen obtained >28 days after onset of illness††, or
• The case was reported on the basis of contact with a person who was excluded subsequently as a case of SARS-CoV

disease; then the reported case also is excluded, provided other epidemiologic or laboratory criteria are not present.

Case Classification
SARS RUI

Reports in persons from areas where SARS is not known to be active
• SARS RUI-1: Cases compatible with SARS in groups likely to be first affected by SARS-CoV§§ if SARS-CoV is intro-

duced from a person without clear epidemiologic links to known cases of SARS-CoV disease or places with known
ongoing transmission of SARS-CoV
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reported in Singapore, Taiwan, and Toronto were among per-
sons who all had traveled to China.
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for suspected cases (Box), CDC initiated enhanced domestic
surveillance for SARS. CDC also issued a travel advisory sug-
gesting that persons planning nonessential travel to Hong
Kong, Guangdong, or Hanoi consider postponing their travel
(http://www.cdc.gov/travel/other/acute_resp_syn_multi.htm).
On March 16, CDC began advising passengers arriving on
direct flights from these three locations to seek medical atten-
tion if they have symptoms of febrile respiratory illness. As of
March 18, approximately 12,000 advisory notices had been
distributed to airline passengers. In addition, surveillance is
being heightened for suspected cases of SARS among arriving
passengers. As of March 19, a total of 11 suspected cases of
SARS in the United States are under investigation by CDC
and state health authorities.

Among patients reported worldwide as of March 19, the
disease has been characterized by rapid onset of high fever,
myalgia, chills, rigor, and sore throat, followed by shortness
of breath, cough, and radiographic evidence of pneumonia.
The incubation period has generally been 3–5 days (range:
2–7 days). Laboratory findings have included thrombocytope-
nia and leukopenia. Many patients have had respiratory dis-
tress or severe pneumonia requiring hospitalization, and several
have required mechanical ventilation. Of the 264 suspected
and probable cases reported by WHO, nine (3%) persons have
died. In addition, secondary attack rates of >50% have been
observed among health-care workers caring for patients with

TABLE. Number of suspected and probable cases and deaths
from severe acute respiratory syndrome, by location — World-
wide, 2003*

No. Deaths
Location cases No. (%)

Hong Kong 150 5 (3)
Vietnam 56 2 (4)
Singapore 31 0 —
Canada 8 2 (25)
Taiwan 3 0 —
Germany 1 0 —
Thailand 1 0 —
Slovenia 1 0 —
United Kingdom 1 0 —
United States 11 0 —
Spain 1 0 —
Total 264 9 (3)

* As of March 19, 2003.
Source: World Health Organization.

* Suspected cases (Box) with either a) radiographic evidence of pneumonia or
respiratory distress syndrome or b) evidence of unexplained respiratory distress
syndrome by autopsy are designated probable cases by the WHO case definition. Suspected case

Respiratory illness of unknown etiology with onset
since February 1, 2003, and the following criteria:
• Documented temperature >100.4ºF (>38.0ºC)
• One or more symptoms of respiratory illness (e.g.,

cough, shortness of breath, difficulty breathing, or
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tory distress syndrome)
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with a person under investigation for or suspected of
having SARS or travel within 10 days of onset of symp-
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* As of March 19, 2003.
† Defined as having cared for, having lived with, or having had direct

contact with respiratory secretions and/or body fluids of a person
suspected of having SARS.

BOX. CDC preliminary case definition for severe acute
respiratory syndrome (SARS)*

MMWR 2003;52(11):226-8; MMWR 2003;52(49):1202-6.  
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SARS CASES: 1 NOV 2002 TO 31 JULY 2003 

Country No. 
cases 

Median age 
(range) 

Deaths CFR (%) HCWs (%) 

China 5327 N/A 349 7 1002 (19) 
Hong Kong 1755 40 (0-100) 299 17 386 (22) 
Taiwan 346 42 (0-93) 37 11 66 (20) 
Singapore 238 35 (1-90) 33 14 95 (41) 
Canada 251 49 (1-98) 44 17 109 (43) 
US 27 36 (0-83) 0 0 0 (0) 

TOTAL 8096 774 9.6 1706 (21) 
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WHAT FACILITATED THE SPREAD OF SARS? 
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▶  Close contact between humans and animal reservoirs 

▶  New disease - delayed recognition of unusual features? 

▶  Reluctance to disclose outbreak in China 

▶  Absence of an early warning system? 

▶  Global universe – travel 

▶  Novel coronavirus 

•  No case definition for disease 

•  No testing available, at least early in outbreak 

WHAT FACILITATED THE SPREAD OF SARS? 
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“WHO warns travellers not to visit Canada’s largest city….” – Independent, 
UK, 23 April 2003 

 

“Don’t go to Canada warn SARS experts” – Daily Mirror, UK, 24 April 2003 

 

“SARS became Toronto’s 9/11, the worst crisis in its history” – Globe and 
Mail, Canada, 25 April 2003 

 

SARS IN CANADA 
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Investigation of a nosocomial SARS outbreak

CMAJ • AUG. 19, 2003; 169 (4) 289

Fig. 2: Transmission of 84 probable and suspect cases of SARS in the nosocomial outbreak that could be linked to the 6 mem-
bers of the index family (the index case, her son [case A] and 4 members of case A’s family).
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Varia M et al, CMAJ 2003;169:285-97 
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▶  Instant recognition of an unusual event in Hanoi 

▶  Rapid response by WHO, CDC with international collaboration 

▶  Advances in molecular diagnostics – agent identified within 4 weeks 

▶  Enhanced public health systems in many regions 

WHAT WENT WELL IN SARS?  
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▶  Importance of surveillance and early communication – public health 

•  National public health agencies  

▶  Recognition and reporting of unusual occurrences 

▶  Preparedness for emerging infections 

•  Eliciting the correct risk factors during patient assessments – travel history 

•  Readiness by staff – training, training, training, behaviour change; in all areas 

•  Having a plan – include redundancy 

LESSONS LEARNED FROM SARS 
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▶  Clear, concise communication is key 

▶  Need to be adaptable 

▶  Physical and psychological impact on staff   

•  Fear of working 

•  Exposure, quarantine  

▶  Impact on patients 

•  Fear of presenting for medical care when needed 

LESSONS LEARNED FROM SARS 
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