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SARS: First Pandemic of the
Twenty-first Century
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Beware the threat of the spores, Bad news parcels bide their time.
They lurk to enter the unsuspecting, and unleash dormant evil that multplies.
SETU K. VORA, “Threat of the Spores’, Emerging Infectious Diseases,
vol. 10, no. 4, April 2004 www.cde.gov/eid

INTRODUCTION

Infectious disease and related health concerns have rarely found a
place in national SE::urit}f discourse in the past. Of late, the issue
has assumed prominence and has been included in the national
security debate. Disease spread poses a threat to human and
national security. The entire gamut of human and public health
concerns rests on the proposition that ‘it could seriously threaten
both the individual and quality of life that a person is able to
attain within a given society, polity or state’.! The argument that
the transnational spread of disease poses a threat to (human)
security is validated by recent developments, such as the HIV/
AIDS epidemic, the spread and virulence of emerging and re-
emerging infectious diseases (ERID),? the threat of bio-terrorism
and epidemics that weaken fragile state structures.’

The emergence of infectious diseases on the global agenda
highlights the discovery of new disease agents, increasing antibiotic
resistance and the devastating impact of epidemics—cholera in
Latin America, plague in India, the Ebola virus in Africa,* and
more recently, severe acute respiratory syndrome (SARS) which
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THE OUTBREAK | |
The severe acute respiratory syndlzntne hit the world 1N a virylep;
: 1315 within three months of its outbreak in Foshyy, £
or

' in South China as :
hou of Guangdong province in Sou atypical
(il:;l:izn?a in mid-November 2002. Soon it spread to Vietnam

- there it made its way to other
d Hong Kong and from there ' Dairts gf
:l?e worlg including most of the Southeast Asian countrieg

According to the World Health Organization’s (WHO) lateg
estimation, it had afflicted 8,096 persons and had cau_secl 774 deaths
affecting at least 29 countries spread over five continents.’ These
‘vectors without borders’ clearly demonstrated the potentiy]
hazards of unrestricted air travel and human mobility that trans.
cends national boundaries and regions during the disease outbreak.
Although the initial cases of the disease affected more than 300
people and caused five deaths in Guangdong, the official report
of the outbreak was received by the WHO after almost three
months on 11 February 2003.° Subsequently, the new disease was
named SARS and a new coronavirus’ was identified as the causal
agent after preliminary case definition was established. An analysis
of the complete genome sequence of the SARS virus suggested
that it is not closely related to any of the three previously identified
coronavirus subfamilies, nor does it seem to have arisen through
: Chan?e genetic recombination between known coronaviruses.
Accprding to Malik Peiris, a virologist at the University of Hong
Kong, its unique sequence suggests that it evolved independently
If;o m‘;nt? er members of the family, in some animal host, over 2
ng time,
miﬂe ﬁ;:tct:c d‘thO surveillance team could establish that the
Guﬁng i Em Rz dﬁﬁmtmn of SARS, an infected dﬂctn{' in
floor Dfﬂl:’r .'fSI wnee triggered the spread of the virus in the ninth
goorof. etropole hote] in Hong Kong, where he had stayed,
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Jnd days later guests and visitors to that hotel had seeded a cluster
fcases in the hospital systems of Hong Kong, Vietnam, Singapore,
,nd even Canada: that became ‘h.nt zones' within no time. The
:itial ‘hot zones' were (':haracterlzed by a rapid increase in the
qumber of cases, [“’“"""”lf:’ among health care workers and their
close contacts. In Hong Kong, Canada and Vietnam, SARS first
ook root in hospital settings, whe_re the staff exposed themselves
o the infectious agent mdmpt taking adequate precautions. They
ere unaware that a new disease had surfaced. All these initial
uurbrﬂﬂkﬁ were su%':saquent]y characterized by chains of secondary
¢ransmission outside the health care environment. Most of the
- fected doctors anc! hea!th care workers who had treated the
early cases, and foreign nationals, mainly tourists flew home or
clse;vhere, and acted as a vector of the deadly virus. Soon the
whole world came under the grip of SARS which created panic
among people and nations alike.

EPIDEMIOLOGY OF SARS

The earlier suspicions about the epidemiology of SARS are now
petter understood. The genesis of the SARS-CoV has been traced
to wild civets and raccoon dogs that are considered culinary
delicacies in southeastern China. At this stage domestic pigs and
poultry do not appear to have been the hosts. Serologic data
indicates that there had been previous infections of humans and
animals in this region. In humans, who are infected with the virus,
the incubation period varies from 5 to 15 days. This lag time
allows these people to travel by air almost anywhere in the world
after they have been exposed. Once it becomes symptomatic, the
disease spreads by person-to-person contact. Most, but not all,
cases arise from close contact with an infected person. However,
details regarding transmission have yet to be analysed.

SARS, CHINA AND BEYOND

’.When SARS crossed the political boundaries of mainland China,
It spread almost everywhere in the Asia Pacific. Its spread within
the host country and its virulence varied, probably due to adequate
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measures and climatic conditions. Among the 3
worldwide, China, Hong Kong, Taiwan, Cag affecy,
e brunt of the SARS pandemic, “ANad, ang

prntecn've
countries
Vietnam bore th

China. The origin of 1:11‘:(: disease was traced back o ¢}
mainland where sporadic cases of .‘in}RS hl:we been re
recently. Lately, three cases nfSA‘RS ll}f'ectmn came to ligh,

the containment of the disease since its outbreak in 2003 ‘_*_;’Ee:r
first instance was reported on 5 January 2004 when Chinese}'] he
officials confirmed that a 32-year-old man had contracteq Si&th
in southern Guangdong province. Immediately, Chinga annoyn S
a plan to slaughter thousands of civet cats, believed to }, ‘;l‘id
natural host of the SARS-CoV. Again, on 17 January, the hy tlﬁ
officials confirmed two new cases of infection in the same Provine
On 22 April 2004, the Chinese Ministry of Health informeq ﬂ]eé
WHO that a nurse working in a Beijing hospital had contracteq
the virus fifteen days earlier and was in intensive care. Out of the
171 close contacts under medical observation, five suspected
patients were isolated following fever. * China’s Ministry of Health
confirmed that a woman who had died in Anhui province hag
SARS—the first death from the illness in 2004. This confirmation
brought the total number of confirmed SARS cases in China to
five—two in Anhui, three in Beijing—with four more suspected
cases in the capital.”

= Chl“ L5e
Porte( til]

Hong Kong. The Special Administrative Region, Hong Kong
(China) was the second most affected region, fatality-wise, and
the city had more cases in proportion to its population than any
other affected region. There were 1,755 reported cases and 299
deaths."” In Hong Kong, the first officially recognized outbreak
of SARS occurred in the first week of March 2003 in the Prince
of Wales Hospital.! Soon after more than 300 cases were I’Fpﬂmd
from the Amoy Gardens apartment block in Kowloon Bay and as
per investigation reports the virus had spread through a sewage
pipe. This was the only instance of an environmental transmission
of SARS."

Educational institutions were closed down in mid-March, and
the economy was hit hard by a sharp decline in the inflow of
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g tourists resulting in a substantial loss of foreign exchange
carnings In late M:{y the infection rate dropped and the WHO
red it warning against !:r_al‘n:rel to Hong Kong. Although the Hong
Kong aquthorities were criticized for their slow response and failure

to quarantin the early cases, they swung into action thereafter to
horizontal spread.

contain its
quiwan. The first case of SARS in Taiwan was reported on
{8 March, but the outbreak really occurred in late April and early
May 2003. When the total wm.'ldmde death toll was 229, Taiwan
had only 29 probable cases without any fatality. At that time it
was believed to be a minor outbreak as most of the cases were
imported and local transmission was negligible. On 22 April, a
new cluster of seven infections was reported in Hoping Hospital
in Taipei, leading to a number of local transmissions that culmi-
nated 116 probable cases and 10 deaths within 2 fortnight."
The death toll reached 180 out of 665 reported cases by the time
GARS completely subsided in Taiwan. According to the WHO,
90 per cent of the cases in Taiwan occurred in a hospital setting.
The rapid spread of SARS in Taiwan was attributed to lack of
experience in containing outbreaks, delayed expert assistance from
the WHO along with poor health infrastructure, hospital mis-
management, and lack of seriousness on the part of the health
authorities. The situation was exacerbated when more than 150
medics and para-medics including Taipei’s top health official Chiu
Shu-ti, resigned from their jobs as a protest against inadequate

safeguards. On § July, Taiwan was the last country to be removed
by the WHO from its list of SARS infected areas.

Canada. This is the only country outside Asia which witnessed
severe outbreaks in two phases. The virus entered Canada via an
infected woman who returned home from Hong Kong. Within a
short span of time she transmitted the infection to five members
of her family. On 5§ March 2003, the woman died of SARS in
'_I‘urontn followed by one of her sons. However, the failure to
immediately identify the causative agent led to nosocomial
transmission'* in the Toronto area, extending to health workers
at Scarborough Grace Hospital. The suspected and most of the
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. : | ronto occurre ithi
bable SARS cases identified in To he i ; d Within healy},
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care faclhnes-d community transmission, mostly after |, 5

household an OSpital
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vi However, quarantine measures instituted in late April seemey
¥

SARS under control. ‘To th? utt{er astonishmey,,

orities, the disease resurfaced a mongh
ut: the h:::,lti;ui:;lof cases in a hospital on the northern Si{}:tz?
with atg On 23 May, the medical -::umlmuniry realized that
nT:?:j;nmlial transmission of SARS to patients and visitors had
heen occurring in a single ward Pf the North Y?:"k Generg|
Hospital (NYGH) thmughc:ut April and early May.!" A second
phase of the outbreak (SHR?' H? was dﬂﬂlﬂfﬁd at Th':‘ﬂ NYGH, angd
was designated as a level-3 institution, which implied that SARS
had been transmitted through unprotected exposure.'® Torong,
became the first area to be taken off and then put back on the
WHO's list of affected areas. On 2 July, the city was declared
SARS-free by the WHO authorities; by that time SARS had
infected 251 people and killed 41 of them.

to have brought

Singapore: Like Canada, SARS spread to Singapore by an infected
woman, Esther Mok, who returned home after staying on the
ninth floor of the Metropole hotel in Hong Kong. Singapore
reported 238 cases and 33 deaths. Unlike other affected regions,
Singapore had adopted ‘exemplary’ and stringent measures tq
contain SARS, primarily by thermal imaging of air passengers to
detect those who had high temperatures.!” The health authorities
even distributed digital thermometers to school students to enable
them to check their temperature daily. Most importantly, the battle
against SARS led to a drastic new legislation to punish those who
might break the home quarantine orders or expose the community
to the infection by other means of wilful action or sheer neglect.
The law, an expansion of the scope of the Infectious Diseases Act,
provides for severe fines and/or jail terms.'® Despite all these
measures, the disease resurfaced in Singapore in September when
i ‘"_“5“"““’1“‘ working in the Environmental Health Institute (EHI)
- ‘[iabﬁmtury contracted SARS." It was the first case of infection
in Singapore since the WHO declared the country SARS-free on
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11 May 2003. HDWET’ER effective measures and readiness prevented
he virus from creating havoc, g

Vietnar: Vietnain has been praised as 4
against SARS; it was the fi
the deadly virus. The dise

infected cases.

model case in the fight
'St country to contain an outhreak of

ase killed S people out of 4 total of 63

Other SARS affected regions. Although SARS req hed
of the US, the UK, Spain, Sweden ched the borders

: and even India, it proved fatal
in at least four other countries. Malaysia, the

- Philippines. Thai
and South Africa reported SARS-related d ppines, Thailand

0 eaths, though not on
the same scale as in Asia or North America, Malyasia reported

five cases of SARS, including two deaths. The country was the
first to impose travel restrictions after the first death occurred
in early April 2003. The Philippines was declared SARS-free on
21 May but it reported fourteen cases and two deaths. Thailand’s
first celebrated SARS patient was Dr Carlo Urbani, who died of
SARS after identifying the causative agent and warned the world
of the impending anarchy. Out of a total of nine cases, only two
died of the disease. South Africa, the only country affected in

Africa, reported one death in April. The victim was infected in
Hong Kong in March.

SARS SCARE IN INDIA

Although SARS was not fatal in India, it created panic and
confusion within the health establishments, as well as among the
people. The first case of SARS was reported from Goa, where a
32-year-old marine engineer tested positive. The patient, who
sailed from Hong Kong to Mumbai, reached Goa on 1 April and
was admitted to the Goa Medical College Hospital from where
he was discharged on 14 April. The Director-General of the Indian
Council of Medical Research (ICMR) had confirmed the case. At
least nineteen more persons have tested positive for the SARS

virus in laboratory tests but none of them fall within the WHO
definition of SARS. The WHO had categorically stated that a

mere laboratory diagnosis is not enough to declare a person as
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RN AR < hut the person should have clinical symprg
HUHEF#‘*T{:,];JBS};:;LII desc ri[hed India as SARS-free on 1p MT;
E‘(;}{f:h =‘Lt!:tc: a4 week, the WHO put India back on the list of
. cenorting probable cases. According to the WHO
Lount‘r:'-:q:;je T lnﬂin, N. Kumara Rai, the world budy had taken
::E:itt;.:)l;n[ one new case in Kolkata.” The&::e declarations by the
WHO and the Health l;"ﬁlinie;trg; caused considerable confusion i

.neral po yulace. *

theRi;Z:iinL iIts impact on trade and commerce, the Federation
of Indian Chambers of Commerce ﬂl‘}d Industry (FI(_:CI} had
described SARS as the ‘most serious single factor’ which could
adversely affect growth in Asia. A survey conducted by the FICC]
following its initial reaction had revealed that there was ng
catastrophic effect on Indian trade and commerce, and the SARS
scare had a moderate effect on trade and investment flows between
India and ASEAN countries.” The Confederation of Indian
Industry (CII) had stressed that SARS could lead to uncertainty
in the global as well as Indian economy and it may prove to be a
major hindrance to economic growth.” Citing Chinese customs
statistics, a study observed that bilateral trade between India and
China during January and March 2003 had witnessed an impressive
growth of 77.8 per cent, with total trade touching USS$ 1.66 billion.
India’s exports to China during the first quarter of 2003 crossed
all previous records in bilateral trade by shipping $ 947 million
worth of goods, registering a growth of 119.2 per cent.** Though
an exhaustive study of the real impact of SARS on Indian economy
is not available, it is more or less clear that the panic did not
affect India’s economy as the Plague outbreak did in 1994.

CONTROVERSY OVER ORIGIN

The controversy surrounding the origin of SARS became the most
debated issue in 2003. On 16 January 2004, the WHO declared
that it had found evidence suggesting that civet cats do carry
SARS. Before that several questions had been raised on the source
and natural host of the disease. Since the initial cases were reported
from China, which is known for its secrecy and subsequent efforts
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- suppress the early outbreaks, this raised many eyebrows. Two
major controversies gained ground in the wake of the outbreak:

GARS as a creation of communist China for bio-warfare purposes,
;m] it is an alien virus from space.

SARS as a bio-weapon. Regardin g the origin of SARS, the alarmists
had their say. According to _I'_hem, the outbreak may not have
been caused by a naturally found virus, They alleged that the
Chinese military had a hand in it and its massive cover-up.
According to Richard Fisher, senior fellow at the Jamestown
Foundation, a Washington-based think tank, a bio-weapon link
should not be ruled out. There were speculations about a possible
leak from a secret military bio-weapon programme.” Russian
medical expert Professor Sergei Kolesnikov, a renowned member
of the Russian Medical Sciences Academy, claimed that the SARS
virus is a hybrid of two viruses—measles and mumps—and could
only be produced in laboratory conditions. This indicates that
the SARS virus could be a biological weapon developed by China.?

Wei Jingsheng, a Chinese dissident in exile, without dismissing
reports that SARS emanated from China’s biological weapons
research facilities, noted that the Chinese President, Hu Jintao,
had conducted an inspection tour, including a visit to the Chinese
Military Medical Academy, a bio-military research facility, to dis-
miss rumors of a bio-weapon leak.”” This suspicion gained strength
when WHO officials were denied access to Chinese military hos-
pitals during a field inspection. A media story claimed that Beijing’s
hospital administrators had ordered large numbers of SARS
infected patients to be transferred from No. 309, one of the city’
military-run hospitals, to No. 3 Armed Police Hospital in Fengtai
before a WHO inspection team visited the former (No. 309) in
the last week of April 2003. Most of the cases, including severe
ones, were transferred out, leaving just a small number of cases to
be inspected by WHO officials. This cover-up, it was alleged,
followed the army’s experimentation with this deadly bio-war
weapon,*8

On the other hand, many believed that the bio-weapon theory
was far-fetched. Stephanie Lieggi, an expert in the East Asia
Nonproliferation Program at the Center for Nonproliferation

r-"hll-i R — F -
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Studies, Monterrey, described the speculations as haslttlexs, OWing
to the lack of plausible evidence to support these claims.

Space theory. Scientists claimed that the SARS virus could haye

reached the earth from outer space, piggyback on a comet or op a
extra-terrestrial object. Chandra Wickramasinghe at the Center

for Astrobiology, University of Cardiff, fon;efuﬂ}r advocated this
theory called ‘panspermia’. According to him, several aspects of
the SARS outbreak like the strange nature of C““{““‘-’ims,
supported the unorthodox point of view about panspermia.?” The

other advocates of this theory include the Indian scientist Jayant
Narlikar at the Inter-University Center for Astronomy and
Astrophysics, Pune. The virus, according to this theory, may have
entered the atmosphere east of the Himalayas, where the
stratosphere is thinnest, and was subsequently deposited in
southern China. An earlier collaborative study between these two
scientists recovered bacteria from stratospheric samples collected
from a height of 20 miles.”” Refuting the claim, Edison Liu of
the Genome Institute of Singapore debunked the theory as
scientific imagination bordering on fantasy.*' However, there is
no concrete evidence to confirm the panspermic theory as

responsible for SARS.

LESSONS LEARNED

What have we learned from the SARS outbreak to prevent future
situations involving these infectious pathogens? The emergence
of a disease follows two steps: introduction into the human popul-
ation and perpetuated transmission. Although preventing the
introduction of a new disease is ideal, containing a zoonosis® is
a necessity. First, the most important requirement is the need to
report, promptly and accurately, cases of any disease with the
potential for spreading worldwide in this interconnected and
mobile world. Second, timely global alerts prevent imported cases
from triggering widespread outbreaks in new areas. Third, travel
recommendations, including screening measures at airports, help
to contain the international spread of an emerging infection.
There are other loopholes and related lessons that can be
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derived from the existing hc':alth establishments of many countries.
An outbreak can i":. cuntmnt.:d even without curative drugs or
yaccines if existing lntcn"ent'tuns are tailored to circumstances
o backed by prl1t1rr-al commitment. Although risk analysis about
qew and emerging infections is a major challenge, it is vital to

ensure that accurate information is successfully and unambiguously

cummunicated to the public. ¥

ASSESSMENT

Following t_he outhreak of SARS, government authorities had
adopted various strategies to cope with the killer virus. The most
effective mechanism was to promptly set in place modalities to
prevent the further 5pr:~:ad of the disease. These included
quamntjne of I{IfecFed patients, issuing travel advisories to SARS-
affected countries, immigration checks and border controls, public
information programmes, and even closure of schools and
institutions. While Singapore and other affected countries acted
pmmpd}’: China was severely criticized for complacency, lack of
seriousness and its slowness in responding to the request of
WHO for a medical team inspection in Guangdong. According
to the WHO Director-General, Gro Harlem Brundtland, the
spread of the disease could have been contained had the Chinese
aquthorities treated the matter seriously at an early stage and with
greater alacrity. China’s belated response was due to the authorities’
concern with the economic fallout. The slow process of ‘silence-
denial’ to acknowledge and cooperate is not really surprising given
the prevailing attitude towards infectious diseases in the country.™
The SARS outbreak was eventually brought under control by
a coordinated response. Measures like improved screening and
reporting of cases, immediate isolation of SARS patients, enhanced
hospital infection control practices, and quarantine of close
contacts were the most effective ways to prevent further proli-
feration of the virus through person-to-person transmission.”’
Many health practitioners opined that containment, quarantine
and Internet (information dissemination) helped conquer SARS,
which otherwise would have spelt disaster on an unprecedented
scale. The current belief is that SARS had species-jumped from
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