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Introduction

Severe Acute Respiratory Syndrome (SARS) is a new
infectiousdiseasecaused by anovel coronavirus. In Singapore,
anoutbreak of SARSwasstarted by atraveler (Patient A) who
had stayed at a hotel in Hong Kong, on the same floor as a
doctor from southern China who was the index case for the
large outbreaks in Canada, Vietham and Hong Kong.}?
Patient A returnedto Singaporeon 25 February and devel oped
symptomsthesameday. Patient A wassubsequently admitted
to Tan Tock Seng Hospital (TTSH) on 1 March 2003, was
isolated on 6 March 2003 and was only recognised asaSARS
case on 14 March 2003 after the World Health Organisation
(WHO) raised aglobal dert.

The SARS outbreak in Singapore lasted for 11 weeks.
Therewere atotal of 238 probable cases of which 41% were
healthcareworkers, 37% werefamily, friends or visitors, and
13% were inpatients. A total of 205 cases recovered from
SARSand 33 (14%) havedied. Thelast SARS case had onset
on 5 May 2003 and wasisolated on 11 May 2003.

SARSIn Singapore: Looking Back

The SARS outbreak was an unprecedented event in the
history of Singaporemedicine. InMarch 2003, very littlewas
known about the new infection — how infectious it was, the
spectrumof clinical presentations, the causative agent and the
measuresthat were effectivein protecting healthcareworkers
and stopping the spread of the infection. Many of the
containment measures used in Singapore were applied
empiricaly and were rapidly modified as new knowledge
emerged.

L ookingback, thereare 3key lessonswhichwelearnt about
theinfectiousnessand transmission of SARSthat werecritical
in shaping our public health approach.

Firstly, itwasrecognised early onthat SARSispredominantly
anosocomial infection. Out of the total of 238 SARS cases,
therewere 8imported cases. Of the remaining 230 cases, 180
(78.3 %) were acquired in the hospital and nursing home
setting. It isunclear why thisis so. A key reason could bethe
fact that virus excretion tends to occur relatively late in the
courseof symptomatic disease, at whichtimepatientsaremost
likely tobeinhospital. Inaddition, thecohorting of ill patients
ingeneral wardsand thefrequency and complexity of patient-
patient and patient-staff interactions and movements are
important contributory factors. Regardless of thereasons, the
significanceisthat rapid and eff ective containment of hospital
transmission isthe key to control of a SARS outbreak.

A second key lesson is that infected patients can manifest

with a broad spectrum of presentations. The SARS case
definition required the presence of pneumoniaor respiratory
distress syndrome and arelevant history of travel or contact.
We learnt, at great cost, that patients who are immuno-
suppressed or have chronic co-morbid conditions may have
very atypical presentations of SARS infection. Such patients
may have intermittent low-grade fever and may only show
features of pneumonia very late in the course of infection.
Some patients may even have concurrent bacterial infections
that very effectively mask the presence of SARS Iinfection. In
recognition of atypical presentations of SARS, we had to
modify our detection and containment strategies markedly to
minimise the risk of transmission through such cases.
Thirdly, we learnt that most SARS patients are in fact not
very infectious. Themajority passontheinfectionto zero, one
or two cases. However, there are a small number of patients
who are highly infectious, the so-called “ super-spreaders’.
Such patients typically infect more than 20 patients each
directly. Unfortunately, in the Singapore outbreak, we had 5
“super-spreaders’, 3 of whom occurred within the first 2
weeksof theoutbreak. Again, itisnot clear why somepatients
are" super-spreaders’. However, asitisnot possibletoidentify
which patientswill turnout tobe” super-spreaders’, thepublic
health implication is that isolation and quarantine measures
have to be cast aswidely as possible so asto capture as high
apercentage of SARS cases as early as possible.

SARSIn Singapore: Looking Forward

Although SARShasbeen contained globally, theconsensus
among experts is that there is a serious possibility of a
resurgence in the northern hemisphere winter. It is vital
therefore that we enhance our level of preparedness so as to
minimise therisk of arecurrent outbreak in Singapore.

Itiscritical for usto carry out broad-based surveillance to
detect new or imported casesof SARSearly. Insettingup such
a system, we need to strike a balance between the perceived
risk andthecost of runningacomplex surveillancemachinery.
In Singapore, surveillance for SARS covers patients with
atypical pneumoniawho present at our hospitals, in particular
those with a history of travel to a previously SARS-affected
area in the preceding 10 days, and those who have not
responded after 72 hours of antibiotic treatment. The
surveillance system also covers patients with prolonged
unexplained fever and a history of travel to a previously
SARS-affected areain the preceding 10 days.

Temperature screening of inbound persons at our airports,
seaports and land check-points is continuing. However, itis
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still possible that new imported cases may be missed. As
SARSispredominantly transmittedinthehospital setting, itis
therefore critical that stringent measuresarein placetotry to
prevent the seeding of infectious SARS cases within
unprotected areas in hospitals. As such, we have maintained
the requirement for triaging of patients at Emergency
Departments and Specialist Outpatient Clinics. This allows
for febrile patientsto be managed separately from non-febrile
ones, and to be isolated if they are admitted. Healthcare
workersin high-risk areasin hospitalsand nursing homes are
still requiredtowear N95 masksand other personal protective
equipment toreducetherisk of transmission occurring through
this group.

Despitethesemeasures, thereisstill arisk that anexternally
introduced SARScasemay |eadtotransmissionof infectionin
the hospital. This is because of the non-specific nature of
SARSandtheabsence of asensitivediagnostictest which can
pick up cases early in the course of illness. In view of this, it
is essential that hospitals are able to pick up anew cluster of
infectionsearly. To achievethis, each hospital needsto have
an effective system of temperature monitoring of all its
healthcareworkerssothat it canbeal ertedto asituationwhere
more than 3 healthcare workers and/or patients in the same
clinical areabecomeiill.

A keylessonthat welearntinmanaging SARSwasthat early
detection and rapid response are absolutely crucial in
containment of hospital outbreaks. For hospitals, the critical
element of the rapid response component is the ability to
quickly generateacompletelist of all patients, healthcareand
other workers, and visitors who have been in the affected
clinical area during the time when active transmission was
thought to be occurring. This is not an easy task given the
numbers of individuals who pass through every clinical area
every day and the complexity of human interactions and
movements. Neverthel ess, rapid and compl etecontact tracing
isabsolutely essential. Inview of this, the Ministry of Health
has been carrying out exercises with the hospitals to ensure
that all of them have the necessary systems and people to
respond effectively should the need arise.
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If a hospital outbreak is not rapidly contained, there is an
ever-present risk that transmission of infection may spill into
the community. It isalso possiblethat mutationsinthe SARS
coronavirus may changethe pattern of transmission. Assuch,
itiscritical that community contact tracing and quarantining
of exposed persons can be carried out rapidly and effectively
if thereis aneed to do so. To meet this need, the Ministry of
Health hasaugmented itsresponse capability and capacity by
expanding itsOperationsGroup and devel oping proceduresto
leverageon other agenciesif thereisamajor surgerequirement.

In Singapore and around the world, research on SARSisa
major priority. Thisisvital asthe new information emerging
from these studieswill help us be better prepared in the most
cost-effective way. At the same time, it is envisaged that
improvementsindiagnostictestsandtreatmentswill makethe
management of SARScasessimpler and producebetter clinical
outcomes. Itisalsovery important that significant new findings
are conveyed to the medical community andtothepublicina
timely way. Thiswill allow medical professionalsto bebetter
equipped to assess patients and to identify and manage
suspected SARScases. Itisal sohopedthat better understanding
of SARS may help ameliorate the tremendous public fear
which characterised the earlier part of the outbreak. This
would help make the work of containment of new SARS
clusterseasier.
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