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Severe acute respiratory syndrome:
What have we learned two years later?
B Lynn Johnston MD1, John M Conly MD2

n March 12, 2003, the World Health Organization
(WHO) issued a global alert describing cases of atypical
pneumonia occurring in Hong Kong, China and Vietnam (1).
In retrospect, it was determined that the outbreak originated
in the Guangdong province of China, with the first patient,
having what came to be known as severe acute respiratory syndrome (SARS), reported in November 2002 (2). A physician
from Guangdong, who cared for SARS patients, travelled to
Hong Kong while symptomatic, and is deemed to be the direct
source for transmissions to 10 other individuals who subsequently took the etiological agent to Canada, Ireland,
Germany, Singapore, Vietnam and the United States (3).
From the first case diagnosed in November 2002 to the end of
the epidemic in July 2003, there were 8096 probable cases of
SARS reported worldwide (4). Of these, 1706 (21%) were
health care workers (HCW). In the Toronto, Ontario outbreak, the majority of SARS cases were related to hospital
exposure (1). Canada was the country most impacted by SARS
outside of Asia, with the great majority of cases occurring in
the Greater Toronto area. This outbreak had a tremendous
impact, both medically and economically, with SARS spreading to 58% of Toronto’s acute care hospitals (5). At the same
time, it was the stimulus to unprecedented international cooperation in describing the clinical and epidemiological features
of the syndrome, identifying the causative agent, developing
diagnostic tools, exploring therapeutic strategies and, ultimately, controlling its spread. In the months since the outbreak was declared over, investigators have continued to
publish their findings on this topic. What have we learned
about SARS since we first wrote about it in 2003 (6)?
In terms of its epidemiology, the mean and median incubation periods have been estimated to be six days (1,7) and four
days (8), respectively. In household transmission studies (9),
cases occurred a maximum of 10 to 14 days after exposure.
Overall, 95% of patients developed illness within 14.2 days of
exposure (7). The mean and median duration of symptoms
before hospitalization were three to six days (7,8).
Within a month of the global alert, descriptions of the clinical features of suspect and probable SARS were published
electronically in the New England Journal of Medicine (10-12).
By definition, all patients had fever, with 57% to 100% having
cough, up to 80% had dyspnea, and 20% to 25% had diarrhea
at presentation (10-12). Lymphopenia was a frequent laboratory
finding (10,12), and approximately 80% of patients had an
abnormal chest radiograph, with an absence of pleural effusions, and bilateral infiltrates commonly observed (10-12).
These initial impressions were largely confirmed by later and

O

larger studies from a variety of geographical areas (7,12-14).
Systemic symptoms such as headache, myalgia and malaise
were also relatively common and could precede the fever,
which, in turn, may have resolved before the onset of respiratory symptoms (1,11,12,15). Patients may have had a biphasic
course with initial improvement and then worsening after
eight days (15). Chest examination revealed abnormalities in
fewer than 50% of patients at presentation (1,2). Although
much less common in children, the clinical presentation
appears similar (16). Laboratory abnormalities that have been
reported include elevated lactic dehydrogenase or transaminase levels (11,12,14,15). Patients with normal chest radiographs at presentation will usually have an abnormal
computed tomography scan (17). Radiographical findings are
more frequently peripheral and involve the lower lung zones,
without cavitation, effusions or lymphadenopathy (18).
From the clinical descriptions reported, there is little to distinguish SARS from other respiratory illnesses, especially viral
respiratory infections. This underlines the key importance of
eliciting an epidemiological history of exposure to SARS cases
or SARS endemic areas. On the other hand, one group of
investigators found that the WHO criteria for SARS had a
sensitivity of only 26% (19). The importance of being able to
accurately identify a patient with SARS is highlighted by hospital outbreaks related to even one unrecognized patient
(20,21). Investigators in Hong Kong, using clinical information from their outbreak, have been developing and validating
a clinical prediction rule for identifying patients with SARS in
an emergency department setting (22). While the authors
acknowledge that their prediction rule may not apply during
nonepidemic periods, it had a 90% sensitivity and 62% specificity for a receiver-operating curve area of 85% in an epidemic
situation (22).
The search for the etiological agent of SARS required that
clinical specimens be tested by a number of different traditional
and molecular methods for a broad range of respiratory tract
pathogens. Electron microscopy of infected Vero cells showed
characteristic coronaviruses (23). Sequencing of the virus
revealed it to be a novel coronavirus (23). Serological testing
confirmed an etiological association between this coronavirus,
subsequently called SARS-CoV (S-CoV), and SARS (23).
Because the early cases of SARS in Guangdong reportedly
occurred in restaurant workers handling wild mammals as
exotic food, investigators in China examined a number of different animals for S-CoV (24). S-CoV-like viruses were isolated
from all six Himalayan palm civets tested (24), the animal
now identified as the source of the SARS coronavirus. These
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investigators also found that eight of 20 wild animal traders
and three of 15 slaughterers, but only one of 20 vegetable
traders, were seropositive to S-CoV by neutralization and indirect immunofluorescence assays (24). Of interest, using similar
assays, antibodies to S-CoV and/or animal S-CoV-like viruses
were identified in 17 of 938 adults (1.8%) who had sera collected in 2001 (25).
Efforts to develop diagnostic tests began soon after the
identification of the etiological agent. The main laboratory
tests available to diagnose S-CoV infection are RNA detection
through reverse transcriptase-polymerase chain reaction (RTPCR) and serological testing (26). Chan et al (27) found that
322 of 537 patients (60%) with clinical SARS had evidence of
S-CoV RNA in clinical specimens by RT-PCR. Only two of
279 non-SARS patients had virus detected (27). The virus was
detected in 11% to 42% of respiratory tract specimens within
the first four days of illness, with nasopharyngeal aspirates less
sensitive than sputum (27%). Stool samples were a more useful
diagnostic test after five days. A fourfold antibody rise was
found in 92.1% of patients with clinical SARS (27). Of note,
viral RNA and serological responses were detected in only
1.4% and 9.1% of suspect SARS patients, respectively (27). In
a cohort of HCWs (28), S-CoV antibodies were found only in
probable SARS and not in asymptomatic individuals or those
with respiratory symptoms who did not meet WHO guidelines.
These data suggest that the great majority of ‘suspect SARS’
cases did not actually have infection with S-CoV. Real-time
RT-PCR has increased sensitivity and may improve viral detection at earlier stages of illness (29). Other investigators have
found ELISA and immunofluorescence assay techniques to
have sensitivities of 98% to 99%, and specificities of 88% to
99% (30). In the clinical setting, laboratory investigations
have shown that nasopharyngeal aspirates have a peak viral
load at day 10 and a lower load at day 15 than at admission (15).
The mean time to seroconversion was 20 days (15). The
decrease in viral load and appearance of antibodies in week 2
suggested that the deterioration seen in patients may be related
to immunopathological effects rather than viral replication (15).
The overall case fatality rate associated with SARS was
9.6%, with some geographical variation (4). The United
States had no fatalities, whereas the case fatality rate was 17%
in Canada and Hong Kong, and 33% in Singapore (4). The
mortality for ventilated patients was as high as 45% (31). In
one Hong Kong cohort, the three-month mortality was 12%,
and factors contributing to mortality were respiratory failure,
acute renal failure and nosocomial infection (14). In general,
however, patients did not have multiorgan failure (31).
Independent predictors of mortality were age over 60 years and
elevated lactic dehydrogenase at presentation (14). Canadian
data (1) from the Toronto area showed that the presence of
diabetes or other comorbid conditions were independently
associated with poor outcome, defined by death, intensive care
unit (ICU) admission or mechanical ventilation.
SARS was also associated with significant morbidity and
placed a heavy burden on ICU resources. In Toronto, 38 of
196 patients (19%) became critically ill, at a median of
eight days after admission (31). Twenty-nine of these critically
ill patients (76%) required mechanical ventilation, and six
remained mechanically ventilated at 28 days (31).
During the epidemic, patients empirically received combinations of antibacterial and antiviral therapies (1,2,8,10,14).
As expected, there was no impact from antibacterial agents in
310

the absence of superinfection (10). Once the etiological agent
was identified, interest focused on ribavirin as a specific antiviral. In a number of centres, patients were routinely treated
with ribavirin in the early phase of the outbreak until it was
found to have no benefit and appreciable hematological toxicity (1,14). Corticosteroids, with or without interferon, were
administered in some patient series (2,10,15,31). None of
these regimens were part of a randomized, controlled trial;
therefore, it is not possible to ascribe a beneficial effect to any
of the pharmacological interventions attempted in the management of SARS.
Hospitals were the setting for many S-CoV transmissions;
these transmissions had considerable impact on the ability to
care for all patients, not just those with SARS. This impact
occurred from an interplay of insufficient resources to meet the
health care needs of a large number of sick and suspect SARS
patients and the loss of HCWs to illness and quarantine.
Different jurisdictions, however, had different experiences
with SARS in the health care environment.
During the first wave of the SARS outbreak in Toronto,
77% of patients were exposed to SARS in the hospital setting
(1). The transmission of SARS in six ICUs led to the closure
of 38% of the tertiary care university medical-surgical ICU
beds and the quarantine of 164 HCWs, 10% of whom developed SARS (31). During the second wave of the Toronto epidemic, even more people were exposed in the hospital than in
the community, although all of these exposures occurred in
wards and none in the ICUs (5). As expected, most of the
exposures and subsequent transmissions in the health care setting occurred in relation to individuals not recognized as having SARS (5,8,20,21). In Canada, at least 128 SARS cases
were associated with the outbreak introduced by the visitor to
Hong Kong (21). Of these, 70% were associated with transmission in the health care setting (21). Attack rates for HCWs
in this outbreak were 10.3% for ICU nurses, 22.2% for emergency room nurses and 60% for coronary care unit (CCU)
nurses (21). There were varying degrees of exposure to SARS
patients in each of these settings, which may offer an explanation for the varying transmission rates. While emergency room
and CCU nurses were largely unprotected in terms of barrier
precautions, CCU nurses spent greater lengths of time with
infected patients. Droplet and contact precautions had been
implemented in the ICU.
Different investigators have attempted to identify practices
and procedures that posed a higher risk of S-CoV transmission,
with a view to developing preventive strategies. Many of the
studies are small, making it difficult to identify statistically significant risk factors. One study (32) reported that being present in a room for longer than 31 min during the administration
of noninvasive positive pressure ventilation (P≤0.001) and not
using gloves when touching the patient (P=0.07) increased the
risk of acquiring S-CoV infection. In a retrospective cohort
study of 43 critical care nurses in Toronto (33), intubating
(P=0.04), suctioning before intubation (P=0.04) and manipulating an oxygen mask (P≤0.01) were all independent risk factors for SARS infection in the HCW.
Risk related to intubation procedures became a considerable
concern after nine HCWs developed suspect or probable SARS
following exposure to a patient during his intubation, leading to
doubt about the adequacy of droplet and even airborne precautions (34). Investigation of this cluster revealed incomplete
understanding and inconsistencies in the application of barrier
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precautions, possibly contributing to exposure in the setting of a
patient at increased likelihood of spreading SARS.
On the other hand, not all hospitals had the same experiences. In Taiwan, there were no transmissions to 73 HCWs
despite unprotected exposures during intubation, and only one
transmission in 150 HCWs after the introduction of full barrier
precautions (35). While hospital-associated transmissions were
extensive in hospital A in Vietnam, there were none in hospital B, despite exposure to noninvasive positive pressure ventilation, patients receiving aerosolized medications and the use
of N95 masks by only 31% of HCWs during the first week of
the outbreak (36). In the United States, there was a lack of
transmission to 110 HCWs with exposure to six patients with
laboratory-confirmed SARS within droplet range (37). Caring
for patients without masks (44%), eye protection (70%) or
gloves (39%) was common, although exposure to aerosolized
medications (four HCWs) and resuscitation or bronchoscopy
(one HCW) were very infrequent in that study (37). The
experience in one hospital in Hong Kong was similar to the
Toronto experience (38). In a case-control study of 72 HCWs
with SARS and 144 HCWs without SARS, inconsistent use of
goggles, gowns, gloves and caps was associated with a higher
risk for SARS (38). There was no increased risk identified in
HCWs who performed what were perceived to be high-risk
procedures (38). In all likelihood, the transmission of S-CoV
in the hospital setting is influenced by the host, the HCW, the
use of barrier precautions, environmental factors and the early
recognition of cases; a better understanding of the interplay
between these factors is required.
Most of the available data point to SARS as droplet and
contact spread (21,33,36,38). However, there have been transmissions in both the hospital and community setting that cannot totally be explained by droplet and contact spread. In a
study of medical students in Hong Kong (39), while infection
risk was highest in those with direct exposure to the index
case, four of eight students who were not within 1 m of the
patient also contracted SARS. On a 3 h flight from Hong
Kong to Beijing in March 2003, passengers within three rows
of a symptomatic passenger were at a 3.1 times higher risk of
developing SARS than were other patients (40). Although
other exposures to the sick index cases cannot be completely
excluded, these two situations raise the possibility of airborne
spread under certain, apparently uncommon, circumstances.
This is also suggested by the Amoy Gardens outbreak, where
individuals in other buildings of the complex of apartments also
developed SARS (41).
Despite the uncertainties surrounding optimal preventive
strategies, there are findings that can provide some guidance.
Early identification and isolation of SARS patients is crucial
(21,42-44). Surveillance systems to detect nosocomial clusters
of respiratory infections are important (45). Application of
droplet and contact precautions throughout the hospital and
the addition of airborne precautions for SARS patients was
successful in controlling the outbreak in one Canadian
hospital (21). The finding that less than 2 h of infection
control training and not understanding infection control
procedures increased the risk of developing SARS points to
the necessity of good infection control training for all HCWs
(38). Studies in Canada and Hong Kong have demonstrated
the protective role of masks, either surgical or N95 (33,46).
While N95 masks were not found to be superior to surgical
masks, there are those who debate the ability of these studies to

detect differences due to study methodology. Gowns (33,46)
and hand washing (46) appear to offer additional benefit.
Although the relative merits of the various measures may be
debated, in all SARS-affected countries, nosocomial transmissions were halted by the enforcement of routine standard, contact and droplet precautions in all areas and the addition of
airborne precautions in high-risk areas (45). These strategies
cannot be successful in the absence of strong hospital infection
control programs.
Ultimately, the combination of hospital infection control
and public health interventions halted the outbreak (5,47). In
Toronto, this came at a considerable cost. Toronto Public
Health investigated 2132 potential cases of SARS, identified
23,103 contacts as requiring quarantine and logged 316,615
calls on its SARS hotline (5). It is acknowledged that overrecognition of contacts may have overestimated the number of
persons requiring quarantine (5). Since the end of the outbreak was announced in July 2003, there have been only
17 additional confirmed cases, 13 of which were associated with
laboratories (48). These cases remind us that the re-emergence
of SARS remains a possibility. We are also reminded of the need
for extreme vigilance in laboratories handling S-CoV (49).
There have been a number of editorials reflecting on the lessons learned from the worldwide SARS outbreak. Emanuel (50)
outlined four enduring lessons: the need to test the ability of the
health system at all levels to respond; the effect on local settings of global situations; the demonstrated dedication of
HCWs to care for the sick at their own personal risk; and
finally, the need for better occupational protection of frontline
healthcare providers. We relearned that emerging infections
can capture us by surprise, travel quickly from faraway places
and severely tax the health care system (51). The following
became clear: animal pathogens can pose major risks to human
health; the capabilities of molecular virology are tremendous;
epidemiological histories were sufficient to trace the chains of
transmission; national and international agencies can achieve
much when they work together; basic infection control measures work well when properly applied; and finally, the fact that
one person can have an enormous impact, either good or bad
(52). Additional planning is needed for surge capacity (laboratory, hospital and public health), surveillance, communication, risk assessment and adherence to infection control
measures (53). One result of the SARS outbreak has been the
creation of the Canadian Public Health Agency. While this
is a welcome initiative, it must not erode resources available
to hospital infection control programs, which are already
under-resourced. After all, SARS in Toronto was primarily a
hospital-acquired illness (5).
REFERENCES
1. Booth CM, Matukas LM, Tomlinson GA, et al. Clinical features
and short-term outcomes of 144 patients with SARS in the Greater
Toronto area. JAMA 2003;289:2801-9.
2. Zhao Z, Zhang F, Xu M, et al. Description and clinical treatment of
an early outbreak of severe acute respiratory syndrome (SARS) in
Guangzhou, PR China. J Med Microbiol 2003;52:715-20.
3. CDC. Update: Outbreak of severe acute respiratory syndrome –
Worldwide, 2003. MMWR Morb Mortal Wkly Rep 2003; 52:241-6.
4. WHO summary of probable SARS cases with onset of illness from
1 November 2002 to 31 July 2003.
<http://who.int/csr/sars/country/table2004_04_ 21/en/print.html>
(Version current at November 9, 2004).
5. Svoboda T, Henry B, Shulman L, et al. Public health measures to
control the spread of the severe acute respiratory syndrome during
the outbreak in Toronto. N Engl J Med 2004;350:2352-61.

Can J Infect Dis Med Microbiol Vol 15 No 6 November/December 2004

311

Johnston_AID.qxd

12/11/2004

4:47 PM

Page 312

AID Notes

6. Conly JM, Johnston BL. SARS: A tale of two epidemics.
Can J Infect Dis 2003;14:147-9.
7. Donnelly CA, Ghani AC, Leung GM, et al. Epidemiological
determinants of spread of causal agent of severe acute respiratory
syndrome in Hong Kong. Lancet 2003;361:1761-6.
8. Hsu LY, Lee CC, Green JA, et al. Severe acute respiratory
syndrome (SARS) in Singapore: Clinical features of index patient
and initial contacts. Emerg Infect Dis 2003;9:713-7.
9. World Health Organization. Consensus document on the
epidemiology of severe acute respiratory syndrome (SARS), 2003.
<http://www.who.int/csr/sars/en/WHOconsensus.pdf> (Version
current at November 9, 2004).
10. Tsang KW, Ho PL, Ooi GC, et al. A cluster of cases of severe
acute respiratory syndrome in Hong Kong. N Engl J Med
2003;348:1977-85.
11. Lee N, Hui D, Wu A, et al. A major outbreak of severe acute
respiratory syndrome in Hong Kong. N Engl J Med 2003;348:1986-94.
12. Poutanen SM, Low DE, Henry B, et al. Identification of severe
acute respiratory syndrome in Canada. N Engl J Med
2003;348:1995-2005.
13. Vu HT, Leitmeyer KC, Le DH, et al. Clinical description of a
completed outbreak of SARS in Vietnam, February-May 2003.
Emerg Infect Dis 2004;10:334-8.
14. Choi KW, Chau TN, Tsang O, et al. Outcomes and prognostic
factors in 267 patients with severe acute respiratory syndrome in
Hong Kong. Ann Intern Med 2003;139:715-23.
15. Peiris JS, Chu CM, Cheng VC, et al. Clinical progression and viral
load in a community outbreak of coronavirus-associated SARS
pneumonia: A prospective study. Lancet 2003;361:1767-72.
16. Hon KL, Leung CW, Cheng WT, et al. Clinical presentations and
outcome of severe acute respiratory syndrome in children. Lancet
2003;361:1701-3.
17. Wong KT, Antonio GE, Hui DS, et al. Thin-section CT of severe
acute respiratory syndrome: Evaluation of 73 patients exposed to or
with the disease. Radiology 2003;228:395-400.
18. Wong KT, Antonio GE, Hui DS, et al. Severe acute respiratory
syndrome: Radiographic appearances and pattern of progression in
138 patients. Radiology 2003;228:401-6.
19. Rainer TH, Cameron PA, Smit D, et al. Evaluation of WHO
criteria for identifying patients with severe acute respiratory
syndrome out of hospital: Prospective observational study.
BMJ 2003;326:1354-8.
20. Chow KY, Lee CE, Ling ML, Heng DM, Yap SG. Outbreak of
severe acute respiratory syndrome in a tertiary hospital in
Singapore, linked to an index patient with atypical presentation:
Epidemiological study. BMJ 2004;328:195.
21. Varia M, Wilson S, Sarwal S, et al. Investigation of a nosocomial
outbreak of severe acute respiratory syndrome (SARS) in Toronto,
Canada. CMAJ 2003;169:285-92.
22. Leung GM, Rainer TH, Lau FL, et al. A clinical prediction rule for
diagnosing severe acute respiratory syndrome in the emergency
department. Ann Intern Med 2004;141:333-42.
23. Ksiazek TG, Erdman D, Goldsmith CS, et al. A novel coronavirus
associated with severe acute respiratory syndrome. N Engl J Med
2003;348:1953-66.
24. Guan Y, Zheng BJ, He YQ, et al. Isolation and characterization of
viruses related to the SARS coronavirus from animals in southern
China. Science 2003;302:276-8.
25. Zheng BJ, Wong KH, Zhou J, et al. SARS-related virus predating
SARS outbreak, Hong Kong. Emerg Infect Dis 2004;10:176-8.
26. Jernigan JA, Low DE, and Helfand RF. Combining clinical and
epidemiologic features for early recognition of SARS.
Emerg Infect Dis 2004;10:327-33.
27. Chan KH, Poon LL, Cheng VC, et al. Detection of SARS
coronavirus in patients with suspected SARS.
Emerg Infect Dis 2004;10:294-9.
28. Chow PK, Ooi EE, Tan HK, et al. Healthcare worker seroconversion
in SARS outbreak. Emerg Infect Dis 2004;10:249-50.

312

29. Emery SL, Erdman DD, Bowen MD, et al. Real-time reverse
transcription-polymerase chain reaction assay for SARS-associated
coronavirus. Emerg Infect Dis 2004;10:311-6.
30. Wu HS, Chiu SC, Tseng TC, et al. Serologic and molecular
biologic methods for SARS-associated coronavirus infection,
Taiwan. Emerg Infect Dis 2004;10:304-10.
31. Fowler RA, Lapinsky SE, Hallett D, et al. Critically ill patients
with severe acute respiratory syndrome. JAMA 2003;290:367-73.
32. Scales DC, Green K, Chan AK, et al. Illness in intensive care staff
after brief exposure to severe acute respiratory syndrome.
Emerg Infect Dis 2003;9:1205-10.
33. Loeb M, McGeer A, Henry B, et al. SARS among critical care
nurses, Toronto. Emerg Infect Dis 2004;10:251-5.
34. Ofner M, Lem M, Sarwal S, Vearncombe M, Simor A. Cluster of
severe acute respiratory syndrome cases among protected health care
workers – Toronto, April 2003. Can Commun Dis Rep 2003;29:93-7.
35. Chen YC, Chen PJ, Chang SC, et al. Infection control and SARS
transmission among healthcare workers, Taiwan. Emerg Infect Dis
2004;10:895-8.
36. Le DH, Bloom SA, Nguyen QH, et al. Lack of SARS transmission
among public hospital workers, Vietnam. Emerg Infect Dis
2004;10:265-8.
37. Park BJ, Peck AJ, Kuehnert MJ, et al. Lack of SARS transmission
among healthcare workers, United States. Emerg Infect Dis
2004;10:244-8.
38. Lau JT, Fung KS, Wong TW, et al. SARS transmission among
hospital workers in Hong Kong. Emerg Infect Dis 2004;10:280-6.
39. Wong TW, Lee CK, Tam W, et al. Cluster of SARS among
medical students exposed to single patient, Hong Kong.
Emerg Infect Dis 2004;10:269-76.
40. Olsen SJ, Chang HL, Cheung TY, et al. Transmission of the severe
acute respiratory syndrome on aircraft. N Engl J Med
2003;349:2416-22.
41. Yu IT, Li Y, Wong TW, et al. Evidence of airborne transmission of
the severe acute respiratory syndrome virus. N Engl J Med
2004;350:1731-9.
42. Chan-Yeung M, Seto WH, Sung JJ. Severe acute respiratory
syndrome: Patients were epidemiologically linked. BMJ
2003;326:1393.
43. Twu SJ, Chen TJ, Chen CJ, et al. Control measures for severe
acute respiratory syndrome (SARS) in Taiwan. Emerg Infect Dis
2003:9:718-20.
44. Leung TF, Ng PC, Cheng FW, et al. Infection control for SARS in
a tertiary paediatric centre in Hong Kong. J Hosp Infect
2004;56:215-22.
45. Ho P-L, Tang X-P, and Seto W-H. SARS: Hospital infection
control and admission strategies. Respirology 2003;8:S41-S45.
46. Seto WH, Tsang D, Yung RW, et al. Effectiveness of precautions
against droplets and contact in prevention of nosocomial
transmission of severe acute respiratory syndrome (SARS). Lancet
2003;361:1519-20.
47. Chau PH, Yip PS. Monitoring the severe acute respiratory
syndrome epidemic and assessing effectiveness of interventions in
Hong Kong Special Administrative Region. J Epidemiol
Community Health 2003;57:766-9.
48. Liang G, Chen Q, Xu J, et al. Laboratory diagnosis of four recent
sporadic cases of community-acquired SARS, Guangdong
Province, China. Emerg Infect Dis 2004;10:1774-81.
49. Lim PL, Kurup A, Gopalakrishna G, et al. Laboratory-acquired
severe acute respiratory syndrome. N Engl J Med 2004;1740-5.
50. Emanuel EJ. The lessons of SARS. Ann Intern Med 2003;139:589-91.
51. Wenzel RP and Edmond MB. Listening to SARS: Lessons for
infection control. Ann Intern Med 2003;139:592-3.
52. Weinstein RA. Planning for epidemics – The lessons of SARS.
N Engl J Med 2004;350:2332-4.
53. Naylor CD, Chantler C, Griffiths S. Learning from SARS in
Hong Kong and Toronto. JAMA 2004;291:2483-7.

Can J Infect Dis Med Microbiol Vol 15 No 6 November/December 2004

MEDIATORS
of

INFLAMMATION

The Scientific
World Journal
Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2014

Gastroenterology
Research and Practice
Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2014

Journal of

Hindawi Publishing Corporation
http://www.hindawi.com

Diabetes Research
Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2014

International Journal of

Journal of

Endocrinology

Immunology Research
Hindawi Publishing Corporation
http://www.hindawi.com

Disease Markers

Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2014

Volume 2014

Submit your manuscripts at
http://www.hindawi.com
BioMed
Research International

PPAR Research
Hindawi Publishing Corporation
http://www.hindawi.com

Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2014

Volume 2014

Journal of

Obesity

Journal of

Ophthalmology
Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2014

Evidence-Based
Complementary and
Alternative Medicine

Stem Cells
International
Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2014

Journal of

Oncology
Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2014

Parkinson’s
Disease

Computational and
Mathematical Methods
in Medicine
Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2014

AIDS

Behavioural
Neurology
Hindawi Publishing Corporation
http://www.hindawi.com

Research and Treatment
Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2014

Oxidative Medicine and
Cellular Longevity
Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2014

