SARS: Aetiology
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Early February 2003

 Surveillance of severe
atypical pneumonia in
Hospital Authority in Hong
Kong

* Initiate contacts in
Guangdong
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Aetiology

March 17: WHO Network of SARS Labs

Influenza and other conventional respiratory
pathogens ruled-out

Strategy:

— unconventional cell lines to grow the virus

— consensus primer / low stringency PCR
— random primer RT-PCR / differential display
— Electron microscopy (on lung biopsy)

Paramyxovirus / human metapneumovirus
detected



A Novel coronavirus
is associated with SARS

AND JOURNAL of ME

ORIGINAL ARTICLE ORIGINAL ARTICLE

Identification of a Novel Coronavirus in Patients A Novel Coronavirus Associated with Severe
with Severe Acute Respiratory Syndrome Acute Respiratory Syndrome

ARTICLES

(3 ® Coronavirus as a possible cause of severe acute respiratory
syndrome




Iwo patients:
Cytopathic effect in FRhK-4 cells

Uninfected

Tested negative with reagents / PCR / RT/PCR for influenza
A/B, adenovirus, RSV, parainfluenza, human
metapneumovirus, enterovirus, rhinovirus, mycoplasma,

chlamydia



Confirm the link between virus isolate
and other patients with SARS

* Acute and convalescent sera .
from patients with suspected
SARS

* Tested by indirect A
immunofluoresence on cells > 9
infected with the suspect

VIrus

- Seroconversion 1n 8/8 patients
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Coronavirus-like agent is isolated



Detection of SARS sequence by random RT-PCR

*A 646 nt sequence of coronavirus origin

Murine hepatitis virus strain ML-11
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Koch's postulates:

Association of microbe and disease
D

SEROLOGY:

* 107 patients with clinically defined SARS
— Rising titre to coronavirus 104 / 107 (97%)

— Rising IFA titre to human metapneumovirus
0/50 (0%)

* 45 paired sera from non-SARS patients: no
antibody to CV

* 200 blood donors: no antibody



Sero-prevalence in blood donors

—

Indirect immunofluorescence

e Date tested No Positive / No Tested

* May 2003: 0/ 1,800

e March 2003: 0/200



SARS-coronavirus in macaques

Macaque # 4:
Severe multifocal pulmonary consolidation
Coronavirus detected in lung tissue

Severe interstitial pneumonia

Fouchier et al -
Nature 2003, 423: 240.




Dual infections with SARS
Coronavirus

-

Human metapneumovirus
J Tam et al
F Plummer et al.



Dual infections with SARS

Human metapneumovirus
J Tam et al
F Plummer et al.

Coronavirus

R

From ~ 800 SARS seroconverisons

Mycoplasma 4 (+3)
Adenovirus 5(+5)
Flu A 8 (+4)
Flu B 3 (+3)
Parainfluenza 7 (+3)
Chlamydia 1 (+1)
HSV 7
Rotavirus 1
Norwalk 2

W Lim, Department of Health



Aetiology of SARS:

* SARS coronavirus (+/- host response) 1s
necessary and sufficient to cause SARS

* We should now focus on SARS coronavirus
rather than on SARS

» Co-factors (viruses, microbes or other) may
play a role in explaining
— Severity
— “Super-spreading incidents”™



Genome of the SARS-associated
coronavirus

Research Article
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Clinical SARS: % posmve by RT-PCR
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Viral load 1n Nasopharyngeal Aspirate
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Figure 4: Sequential quaniitative RT-PCR for SARS-associated coronavirus in
nasopharyngeal aspirates of 14 SARS patients




Subsequent findings

Laboratory diagnosis: Serology and RT-
PCR

Virus excretion 1n the faces

Transmission: more likely 1n later phase of
1llness?

Virus stabililty in environment
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