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ABSTRACT

COVID-19 has hit the world by surprise, causing substan-
tial mortality and morbidity since 2020. This narrative
review aims to provide an overview of the epidemiology,
induced impact, viral kinetics and clinical spectrum of
COVID-19 in the Asia-Pacific Region, focusing on regions
previously exposed to outbreaks of coronavirus. COVID-19
progressed differently by regions, with some (such as
China and Taiwan) featured by one to two epidemic waves
and some (such as Hong Kong and South Korea) featured
by multiple waves. There has been no consensus on the
estimates of important epidemiological time intervals or
proportions, such that using them for making inferences
should be done with caution. Viral loads of patients with
COVID-19 peak in the first week of illness around days
2 to 4 and hence there is very high transmission potential
causing community outbreaks. Various strategies such as
government-guided and suppress-and-lift strategies,
trigger-based/suppression approaches and alert systems
have been employed to guide the adoption and easing of
control measures. Asymptomatic and pre-symptomatic
transmission is a hallmark of COVID-19. Identification
and isolation of symptomatic patients alone is not effective
in controlling the ongoing outbreaks. However, early,
prompt and coordinated enactment predisposed regions
to successful disease containment. Mass COVID-19 vacci-
nations are likely to be the light at the end of the tunnel.
There is a need to review what we have learnt in this pan-
demic and examine how to transfer and improve existing
knowledge for ongoing and future epidemics.
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INTRODUCTION

Coronaviruses had previously been considered as having
a low impact on human health but drew more attention
after the outbreak of severe acute respiratory syndrome
(SARS) in 2003. With large genetic diversity and frequent
genome recombination of circulating human cor-
onaviruses (0C43, 229E, NL63, HKU1 and Middle East
respiratory syndrome-CoV (MERS-CoV)),' a novel corona-
virus (SARS coronavirus 2 (SARS-CoV-2)) emerged caus-
ing the coronavirus disease 2019 (COVID-19) pandemic
in late 2019. The Asia-Pacific region (APR), which encom-
passes over half of the global population, first came under
the threat of COVID-19. In response to the surging num-
ber of infections and the spread of SARS-CoV-2 to other
continents, the World Health Organization (WHO)
declared COVID-19 a pandemic on 12 March 2020. At the
end of 2020, >70 million confirmed cases (Appendix S2 in
Supplementary Information; thereafter denoted as ‘cases’)
have been reported in more than 200 affected territories.
The world has been experiencing unprecedented health,
economic and social challenges from this pandemic. The
International Monetary Fund estimated a reduction in
gross domestic product of 6% for emerging and devel-
oped countries.” This pandemic has also affected different
segments of the population and created social crises in
terms of increasing inequality, exclusion, discrimination
and global unemployment in the medium-to-long term.®
This article aims to provide an overview of the epidemiol-
ogy, induced impact, viral kinetics and clinical spectrum
of COVID-19 in the APR, focusing on regions previously
exposed to SARS in 2003.

EPIDEMIOLOGY AND IMPACT OF
COVID-19

Overview of affected populations

As of 31 December 2020, 21.1 million COVID-19 cases
were recorded in 48 out of 59 territories in the APR,*°
of whom 360 782 died.* India (n = 10 266 674) had the
largest number of cases followed by Russia
(n =3127347), Turkey (n =2208652), Iran
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(n =1 225 142) and Indonesia (n = 743 198)* (Appendix
S1 in Supplementary Information).

Cases were also identified in territories previously
affected by SARS in 2003,° including Australia
(AU) (n =28 425), mainland China (CN) (n =87 071),
Hong Kong (HK) (n = 8847), Taiwan (TW) (n =799),
Viemam (VN) (n =1465), New Zealand
(NZ) (n = 2162), Singapore (SG) (n = 58 599) and South
Korea (SK) (n =61 769) (Fig. 1). In particular, SK was
also exposed to MERS in 2015.%"

Situation in SARS-affected regions

Mainland China

On 31 December 2019, atypical pneumonia cases of
unknown cause were identified in Wuhan, Hubei,
marking the start of the nationwide epidemic in CN
which sprawled to over 31 provinces at the end of
January 2020.% The epidemic peaked in early February
2020 with a median estimated basic reproductive
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number (R) of 3.55 (interquartile range (IQR):
3.03-4.66) and an estimated effective reproductive
number (R of 2.19 (IQR: 1.76-2.48) after a citywide
lockdown in Wuhan and neighbouring cities.” In early
March 2020, the daily incidence fell below 100 and
since then, although there were still sporadic cases in
some provinces, the number remained at a low level
until the end of 2020 with 87 071 confirmed infections.*
Most transmissions (82.7% of secondary cases)
occurred in households.'® Initial reported cases were
either imported from CN or reported to have epidemi-
ological links with travellers from CN.

Taiwan

TW experienced one major epidemic wave featured by
imported cases (343/429) from January to April 2020.""
Since the first case on 21 January 2020, sporadic cases
were observed through to the end of February. At that
time, there were 39 cases, of which 60% (n = 23) were
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attributed to three domestic families and one hospital
cluster.'*'® Subsequently, there was another cluster
with 36 infections related to naval crews of the Dunmu
fleet in late April'* which did not initiate another wave.
The estimated R for local community-acquired infec-
tions was 0.42.'° Since 13 April, no further local cases
were reported until 22 December 2020.'°

Vietnam

The occurrence of large-scale community infections mar-
ked the first epidemic wave from late January to late April
2020. Using data from the first 20-day incidence, the esti-
mated R was 2.02."" The largest cluster, containing
46 infections, was related to a hospital in Hanoi.'® As of
20 April 2020, VN registered 268 cases without deaths;
cases were predominantly female (55.2%), aged
20-49 years (67.9%) and Viethamese (82.5%).'Y The sec-
ond wave occurred between July and September 2020
and was mainly in Da Nang. The majority of infections
were of the first generation (78.8%).""

Hong Kong

The first case on 23 January 2020 sparked the first epi-
demic wave® with two phases. Phase 1 was dominated
by imported cases from CN with R estimates of 0.38
(95% credible interval (CrI): 0.35, 0.41)*" and 0.61 (90%
CI: 0.47-0.78),%* while phase 2 was triggered by impo-
rted cases by students returning to HK from Europe and
North America. About one-third of local cases were attrib-
uted to a large cluster of 103 cases with four generations
of transmissions involving four pubs.*® Using a purely
contact-structured model, the R was estimated to be
2.29.** The daily incidence peaked at around 80 in March
and fell below 10 in mid-April. In July, a second wave
emerged, featured by locally acquired cases from several
large clusters in residential care homes for the elderly
(RCHE), restaurants and workplaces.”® Sparked by a large
cluster of 732 cases involving 28 dancing and singing
venues, two housing estates and one RCHE, a third wave
arrived in November.”®> As of 31 December 2020, 8847
cases (Table 1) were reported.

South Korea

The first case was identified on 20 January and the
daily incidence remained low until mid-February
2020.%® The first wave was initiated by a mega cluster
of >5000 cases from a Shincheonji church in the city of
Daegu (with a population size of 2.5 million).”® The
estimated R was 3.9 (95% Crl: 3.7, 4.2) and the initial
doubling time was 3.80 days (95% empirical CL
3.40-4.20); the epidemic peaked after 15 days and plat-
eaued after 25 days.”® A second wave of infections was
confirmed in late June after a gradual uplift of social-
distancing measures in April.*° In early August, hun-
dreds of cases from Sarang Jeil Church were found to
be related to another cluster.’! As of 23 August,
>17 000 cases were reported. The second wave peaked
in late August and ended in October. Another large-
scale wave arrived in early November and daily records
of >1000 new cases were reported in mid-December.
This wave was ongoing at the end of 2020.
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Australia

AU recorded 28 425 cases and experienced two epi-
demic waves, one between March and April and
another between late June and late September 2020.*
The estimated R was 2.77 (95% CI: 2.73-2.83).3% After
the first COVID-19 case was reported on 25 January
2020,% only sporadic cases were observed from
January through March. The first wave contained
nearly 60% imported cases, about 25% locally acquired
close contacts and around 10% domestic cases with
unidentified sources.** Apart from a substantial propor-
tion of cases from the cruise ship clusters,®® some local
cases were attributed to several clusters associated with
airport staff, 3¢ aged care and healthcare facilities,®” and
private functions such as weddings.*” By mid-year,
>3000 cases (out of 7195) were notified by New South
Wales.*® However, by the end of 2020, Victoria suffered
a more serious outbreak than other states and terri-
tories, reporting 20 368 cases and 820 deaths.** The
sharp increase in locally acquired cases in Victoria trig-
gered another wave. Clusters of infections and out-
breaks were identified frequently in residential aged
care facilities (RACF), workplaces and educational and
healthcare settings.’”*! Locally acquired cases became
the dominant infection source in the second wave.

New Zealand

NZ had one major epidemic wave from early March to
early May 2020. The estimated R was 1.80.*> As of
10 May, there were 1503 cases, of whom 22 died.
Among the dead, the mean age was 81.5 years, 50%
were male and 73% lived in RACF.*® About half of the
cases (47%, n =702) were linked to one cluster; and
the 10 largest outbreaks involved multigenerational
transmissions with the largest cluster having a super-
spreading event at a wedding (n = 98), followed by out-
breaks of a school (n =96) and two RACFs in
Canterbury (n = 56) and Waitemata (n = 50), respec-
tively. Older age and Asian ethnicity were indepen-
dently associated with locally acquired infection, and
living in an RACF was associated with hi§her odds of
severe outcomes (3.86, 95% CI: 1.59-9.35).%

Singapore

SG experienced one major epidemic wave with 58 599
cases,” triggered by imported cases. Subsequently,
there was a substantial number of locally acquired
clusters associated with business activities, family gath-
erings and religious events.** The estimated R for
locally acquired infections was 2.34.%* By early May,
migrant workers’ dormitories were the largest clusters
accounting for over 85% of crude infections.*> Under
multiple control measures, speciﬁcally for clusters, the
wave started to abate in early August.

Highlight of epidemiological parameters

Important epidemiological time intervals or propor-
tions that govern the disease course of COVID-19 have
been widely studied (Tables 1,2). The values of these
parameters vary by region. In short, the incubation
period (IP) varied from 3.9 to 6.4 days, and the serial
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Cumulative number of cases, deaths and recovered, cumulative cases and deaths per 1 million population

and deaths per population in eight selected previous SARS-affected territories in the Asia-Pacific region during 31

December 2019-31 December 2020%2627

Cumulative Cumulative Cumulative Case Cumulative cases Cumulative deaths
number of number of number of fatality per 1 million per 1 million Deaths per
Region cases deaths recovered rate (%) population population population
Australia 28 425 909 25762 3.41 1121 35.8 1 per
27 904
Hong 8847" 148 7813 1.86 1178 19.7 1 per
Kong 50 726
Mainland 87 071 4634 82 064 5.34 62.3 3.32 1 per
China 301 622
New 2162 25 2082 1.19 440 5.08 1 per
Zealand 196 680
South 61769 917 42 953 2.09 1195 17.7 1 per
Korea 56 389
Singapore 58 599 29 58 449 0.05 10 274 5.08 1 per
196 675
Taiwan 799 7 671 1.03 33.9 0.30 1 per
3365 891
Vietnam 1465 35 1325 2.57 15.2 0.36 1 per 2
756 060
fIncluding one possible case.
SARS, severe acute respiratory syndrome.
interval (SI) ranged from 4.58 to 7.62 days. Contain- sore throat, headache, muscle pain, nausea,

ment delay (CD) generally ranged from 4.3 (SK) to
7.2 days (NZ) but can be up to more than 10 days
among local cases (TW and SG). These time intervals
are time-varying, for example, in NZ the CD decreased
from 7.2 to —2.7 days with increased testing over
time.*?

The asymptomatic proportion (AP) ranged from
27.6% (HK) to 70.0% (TW) in most countries, except
CN (1.45%) and NZ (1.7%). However, in Wanzhou, CN,
it surpassed 30%,%¢ thus the variation in AP can be
large within a country. The secondary attack rate (SAR)
ranged from 3.9% (AU) to 10.3% (CN) in households,
but was only 0.55% (SK) in general population. Case
fatality rates (CFR) ranged from 0.05% (SG) to 5.34%
(CN). AU had the highest death per populations (1 per
27 904) followed by HK (1 per 50 726) and SK (1 per
56 389).

CLINICAL SPECTRUM AND VIRAL
KINETICS

Clinical spectrum

There is a wide clinical spectrum of COVID-19 ranging

from asymptomatic or pre-symptomatic stage, mild,

moderate and severe to critical disease with definitions

as follows®’:

o Asymptomatic or pre-symptomatic infection: Patients
who test positive for SARS-CoV-2 using a virologic
test (i.e. a nucleic acid amplification test or an anti-
gen test) but who have no symptoms of COVID-19.

e Mild illness: Individuals who have some symptoms
and signs of COVID-19 (e.g. fever, cough, malaise,

Respirology (2021) 26, 322-332

vomiting, diarrhoea, loss of taste and anosmia) but
without evidence of viral pneumonia or hypoxia.

o Moderate illness: Individuals who have clinical signs
of pneumonia (fever, cough, dyspnoea and fast
breathing) but no signs of severe pneumonia, includ-
ing SpO, > 90% on room air.

o Severe illness: Individuals who have clinical signs of
pneumonia (fever, cough, dyspnoea and fast breath-
ing) plus one of the following: respiratory rate > 30
breaths/min, severe respiratory distress or
SpO, < 90% on room air.

o Critical illness: Individuals who have acute respira-
tory distress syndrome (ARDS), septic shock and/or
multiple organ dysfunction.

While the majority of patients with COVID-19 develop
mild (40%) or moderate (40%) disease, about 15%
develop severe disease requiring supplemental oxy-
gen, while 5% progress to critical disease with compli-
cations such as ARDS, sepsis and septic shock,
thromboembolism and/or multi-organ failure, includ-
ing acute kidney injury and cardiac injury.”® Older
age, cigarette smoking and underlying co-morbid dis-
eases, such as diabetes mellitus, hypertension, cardiac
disease, chronic lung disease and malignancy, have
been reported as risk factors associated with severe
disease and death. Multivariable analyses have con-
firmed older age, higher sequential organ failure
assessment (SOFA) score and bp-dimer >1 pg/L on
admission were associated with higher mortality. This
study also observed a median duration of viral RNA
detection of 20.0 days (IQR: 17.0-24.0) in survivors,
while COVID-19 viral RNA was detectable until death
in fatal cases.”""*
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Table 2

Summary of important epidemiological parameter estimates

KO Kwok et al.

Asymptomatic

CD SAR proportion IP Serial interval
Estimated mean in Estimated % Estimated % Estimated mean in Estimated mean in
Region days (95% ClI) (95% ClI) (time frame) days (95% ClI) days (95% ClI)
CN 4.6 (4.1-5.0)246 10.3 (8.5-12.2)P<10 1.459 (April 5.2 (1.8-12.4)°% 5.1 (1.3-11.6)°%®
2020)
HK 6.39 (95% bCl: 11.7 (95% binCl: 27.6 (November 4.2 (4.0-4.5)"" 4.58 (95% bCl:
5.37-7.45)"° 7.61-16.8)9%° 2020)%° 3.35-5.85)"°
W 30r 102 0.7 (0.4-1.0)%; 4.6 60-70' (April 6.0 (range: 1 to 5.1 (range: -3 to
(2.3-9.3)°%3 2020)%* 13)"® 24)<1%
VN NA NA 63.1 (April 6.4 (95% Crl: 5.83'%¢
2020)"° 4.89-8.5)%°
SG 5.6 (IQR: 2-8)™7 5.9 (4.9-7.1)P58 50 (June 5.54 (5.18-5.90)%° 5.20 (95% Crl:
2020)"%° 3.78-6.78)°%"
SK 4.3 (range: 0 to 0.55 (0.31-0.96)9; 62.0 (July 3.9 (range: 0 to 6.6 (range: 3 to
15)P62 7.56 2020)54 15)62 15)P62
(3.73-14.26)°5°
AU NA 3.9 (0.5-13.5)°>a65 NA NA 7.62 (7.563-7.70)?
NZ 7.2 (95% Ul: NA 1.7 (May 2020)%¢ NA 5,097
6.3-8.2)5%

aStudy conducted in Shenzhen, China, from 14 January to 12 February 2020. The mean CD for cases detected via symptom-based
and contact-based surveillance was 4.6 days (95% Cl: 4.1-5.0) and 2.7 days (95% Cl: 2.1-3.3), respectively.
PHousehold SAR.
°Study was conducted in Guangzhou, China.
%There was a total of 81 802 COVID-19 cases by 7 April 2020, of which 1190 confirmed cases were asymptomatic after extended
close follow-up and further 1095 cases tentatively were classified as asymptomatic cases but still under medical observation.
°Based on confirmed cases reported in 30 provinces outside Hubei, China, by 17 February 2020.
Based on confirmed COVID-19 cases reported in HK by 13 February 2020.
90verall SAR.
PEstimated median IP.
The estimated median days from onset to report for local and imported cases were 10 and 3 days, respectively, during January to
March 2020.

IAround 60-70% of cases were regarded as asymptomatic and mild cases of COVID-19.

Based on cases identified in TW between 28 January and 12 April 2020.

'Based on cases identified in VN from January to March 2020.

MPresented as the interval from symptom onset to hospital isolation or quarantine from 2 January to 29 February 2020.
"Among all new COVID-19 cases in June 2020.
°Based on cases confirmed in SG from 21 January to 26 February 2020 and it presented as the mean generation interval.
PBased on cases reported in SK from 20 January to 10 February 2020.
9Study was conducted in the northern territory of AU.

"Presented as generation period.

*The estimated mean CD during the initiation of phase 1 of control measure (i.e. travel restrictions) was 7.2 days (95% Ul: 6.3 to
8.2). After the implementation of phase 4 control measures (i.e. second half of lockdown), the estimated mean CD reduced to
—2.7 days (95% Ul: -4.7 to —0.8).

AU, Australia; bCl, Bayesian credible interval; binCl, binomial CI; CD, containment delay; CN, mainland China; COVID-19, coronavi-
rus disease 2019; Crl, credible interval; HK, Hong Kong; IP, incubation period; IQR, interquartile range; NZ, New Zealand; SAR, second-
ary attack rate; SG, Singapore; SK, South Korea; TW, Taiwan; Ul, uncertainty interval; VN, Vietnam.

The median IP for COVID-19 is 4 days (IQR:
2-7 days), but can be up to 14 days.”® During the ‘pre-
symptomatic’ period, some infected persons can be
infectious, from 1 to 3 days before symptom onset.”* It
is important to recognize that pre-symptomatic trans-
mission occurs via infectious respiratory droplets or by
direct or indirect contact with bodily fluids from an
infected person while asymptomatic transmission can
also occur.”

Symptomatic transmission refers to transmission of
SARS-CoV-2 from persons with symptoms to others.

© 2021 Asian Pacific Society of Respirology

Various studies have shown that transmission from
symptomatic people to others predominantly occurs by
close contact with respiratory droplets, by direct con-
tact with infected persons or via contact with contami-
nated surfaces and objects.”®"”

Viral kinetics

Several viral kinetic studies with serial upper airway sam-
pling from confirmed patients demonstrate that shed-
ding of SARS-CoV-2 is highest in the upper respiratory
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tract (URT) (nose and throat specimens) in the first week
of the disease,”®®® peaking within the first 3 days from
symptom onset, and subsequently declined with
time.”*®*®" Another study of hospitalized patients with
COVID-19 has shown very high pharyngeal virus shed-
ding during the first week of symptoms, with a peak at
7.11 x 10® RNA copies per throat swab on day 4 while
the shedding of viral RNA from sputum outlasted the
end of symptoms.*” These data explain the high trans-
mission potential of SARS-CoV-2 in causing community
transmission among close contacts. The duration of viral
RNA detection in many survivors of COVID-19 was
about 37 days.”"® However, patients with severe immu-
nosuppression after receiving cellular therapies or under-
going haematopoietic stem cell transplantation may shed
viable SARS-CoV-2 for no less than 2 months.?* Another
prospective study in New York using nasopharyngeal
swab samples for patients with SARS-CoV-2 by real-time
reverse transcriptase-polymerase chain reaction (RT-
PCR) has shown a significant independent association
between viral load and mortality (hazard ratio (HR): 1.07
(95% CI: 1.03-1.11), P =0.014), with a 7% increase in
hazard for each log-transformed copy per mL.>*

The clinical course of asymptomatic and mildly
symptomatic patients with COVID-19 isolated at a
community treatment centre in SK was examined.
Among 632 patients, 75 (11.9%) were symptomatic on
admission, 186 (29.4%) were asymptomatic on arrival
but became symptomatic during their stay while
371 (58.7%) remained asymptomatic throughout the
entire clinical course. The mean + SD virologic remis-
sion period for the group was 20.1 + 7.7 days but it
was 11.7 + 8.2 days in mildly symptomatic patients.
The virologic remission period was longer in symptom-
atic patients than in asymptomatic patients.?

One study based on temporal dynamics in viral
shedding in patients with COVID-19 and modelling has
shown the highest viral loads in throat swabs at the
time of symptom onset and inferred that infectiousness
peaked on or before symptom onset. The authors esti-
mated that 44% (95% CIL: 25-69%) of secondary cases
were infected during the index cases’ pre-symptomatic
stage, in settings with substantial household clustering,
active case finding and quarantine outside the home.®

In a study that examined the proportion of SARS-
CoV-2 transmissions in the community that likely
occurred from asymptomatic persons using decision
analytical model, transmission from asymptomatic
individuals was estimated to account for more than
50% of all transmissions. The study findings suggest
that identification and isolation of patients with symp-
tomatic COVID-19 alone will not control the ongoing
spread of SARS-CoV-2.%

POLICY IMPACT OF COVID-19 ON
SARS-AFFECTED TERRITORIES

Health authorities of SARS-affected territories enacted
interventions at the expense of social and societal ben-
efits. Details of the interventions varied by territory but
can be broadly grouped into (i) social-distancing,
(ii) border control and (iii) contact-tracing and testing.
Social-distancing reduces the social interaction
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between individuals and is usually in the form of clos-
ing venues (such as schools and entertainment pre-
mises), work-from-home arrangements and a ban on
gatherings. Border control measures block the entry of
imported cases and are usually in the form of manda-
tory quarantine upon arrival, an entry ban for non-
residents and requiring a negative test result from
arrivals. Contact-tracing enables prompt identification
of potential cases and digital technology greatly
enhances its efficacy. SK adopted the ‘corona 100m’,%
a mobile application which alerts users when they have
approached locations previously visited by an infected
individual. Subsequently, other countries applied simi-
lar tools (CN: Health QR Code®; HK:
LeaveHomeSafe®’; SG: Tracetogether91; NZ: COVID-
tracer’”; VN: Bluezone®®) to record the commuting his-
tory of citizens with their smartphones or a Bluetooth
token to monitor whom they have contacted. The strat-
egies for adoption and easing of control measures have
varied by region and are discussed below.

Government-guided strategy

TW made a remarkable achievement in avoiding a
large-scale outbreak with vigorous government-guided
strategies, including prompt border control before
health warnings from the WHO, social-distancing mea-
sures, a name-based rationing system for medical
masks, early screening, effective methods for isolation
and quarantine such as TOCC-based (travel, occupa-
tion, contact and cluster) rapid triage to arrange
suspected cases with contact and travel history to out-
door clinics.**

Suppress-and-lift strategy
The strategy involved alternate tightening and loosen-
ing of existing restrictions until the number of infec-
tions reached a low level®® and was adopted by CN,
HK, SG and VN. However, some containment measures
such as mandatory mask-wearing in public areas
remained in place while monitoring for possible resur-
gence in cases. Both the HK and SG governments pro-
vided reusable masks to all citizens for free.”®

When social-distancing measures were not sufficient
in flattening the epidemic curve, CN, HK and SG
adopted more stringent approaches. During the first
wave, SG implemented a nationwide partial lockdown,
which mainly involved a stay-at-home order and
restriction of movement in specific areas®’; examples of
stricter measures in HK included suspending dine-in
services after 6 pm and issuing compulsory testing
notices to individuals who had frequented premises
related to infection clusters.?® Similarly, CN exercised a
lockdown in Wuhan and another 17 cities in Hubei and
implemented active case surveillance at traffic hubs
and fever clinics for suspected or confirmed cases®;
recovered patients were suggested to perform 14-day
self-health monitoring as home quarantine and have a
follow-up visit on the second and fourth week after dis-
charge.”® With the expected daily PCR testing capacity
of 10 000 in HK and 40 000 in SG,® high-risk groups in
both territories were required to have comg)ulsory test-
ing to improve case identification.'””'®! The HK
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government even provided a voluntary virus testing
service to all citizens to uncover hidden transmission
links.'%*

During the easing of restrictions, CN® and HK'*
used the lifting strategy, whereas SG®’ employed a
three-phase plan (safe reopening, safe transition and
safe nation). After the first wave ended on 1 June 2020,
the first phase in SG allowed primary and secondary
schools to resume face-to-face classes for students in
senior forms; and in the second é)hase, all students
were allowed to return to school.!®® Similarly, in HK,
during the initially ‘lift phase in September 2020,
schools were prioritized to resume for students in
senior forms and (primary and secondary only) one
junior form, followed by full opening in the subsequent
week.'® SG entered phase 3 on 28 December 2020
where social, cultural, religious and business gatherings
or events resumed with limited sizes.!°® In HK, the
maximum number of people allowed to sit at one pub-
lic dining table was lifted from eight to no limit on
19 June 2020 following successful suppression of the
second wave but this had led to a major upsurge of
cases in the third wave which began in July 2020.*
Dining has been banned in restaurants since
10 December 2020 as a social-distancing measure to
suppress the fourth wave.'”® While CN resumed work
and school activities in February and March,
respectively,8 widespread active testing was first con-
ducted at the city level (e.g. Wuhan, Beijing)'*"'°® and
later expanded to the national level in August'®® to
cover silent transmissions.

In VN, the suppress-and-lift strategy can be delineated
from the border control. In the early stage of wave 1, pas-
sengers leaving international airports were screened and
a stay-at-home order was enforced on citizens residing
in regions or villages with active cases'’; the order was
later expanded to a 15-day national level lockdown in
later phases of the epidemic wave in early April."'® Simi-
lar to SG and HK, these measures were eased in late
April after the epidemic was controlled. At that time,
2119 tests were conducted per 1 million population'®
which is about one-tenth of the laboratory capacity in
HK and SG (HK: 21 000; SG: 24 000)."'" Subsequently,
different levels of schools reopened. Domestic travel
between cities resumed. A local outbreak in Da Nang
and Hoi An in late July triggered the reintroduction of
key interventions on 28 July. Around 80 000 people from
Da Nan% were evacuated to other nearby cities in early
August.''* Domestic air travel to and from Da Nang was
suspended until 6 September.''® Thereafter, travel
restrictions remained for all foreign tourists and 14-day
quarantine was required among short-term business
travellers arriving from designated countries.'"

Trigger-based/suppression approach and

alert system

Three regions used either trigger-based (SK) or sup-
pression approaches (NZ and AU) to initiate and alert
systems to ease the restrictions.

SK initially based their approach on the epidemio-
logical threshold of an incidence of <50 cases to trigger
the implementation of restrictions.”” Alongside the
general social-distancing measures, the government
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adopted active contract-tracing followed by prompt iso-
lation, treatment of cases and quick and extensive test-
ing. In particular, the tests covered suspected cases of
affected regions a few days after the outbreaks. To
improve the efficiency of contact-tracing, an emergency
hotline was established for health authorities to have
prompt and efficient responses to individuals who had
symptoms or contact with known cases.''* However,
bans on public and religious gatherings were not
imposed during the first epidemic wave.''> With a
surge of cluster infection cases in November to initiate
the third epidemic wave, several epidemiological met-
rics, such as the number of newly and cumulative cases
and number of severe cases, were considered to revise
the previous nationwide three-tier system so that the
effectiveness of the interventions could be improved. A
more stringent incremental physical-distancing system
with a region-specific five-tier framework was
implemented in early November: levels 1, 1.5, 2, 2.5
and 3 were triggered if the number of daily cases
nationwide for a week was <100, >100, >300, 400-500
and 800->1000, respectively.''® To limit the spread of
the disease in high-risk facilities, strong restrictions
were applied, such as prohibition of gatherings of >100
people in church under level 1.5 and closure of
schools, restaurants, karaoke rooms, movies halls, hair
salons, coffee shops and bath houses under level 3,117
During the Christmas and New Year holiday periods,
gathering of >4 people was limited and ski resorts and
tourist spots were shut down.''® By the end of 2020, SK
had never imposed a full national lockdown.

NZ had a four-level alert system.''® Due to the large
number of local cases observed in early March, the
lockdown order was made initially on 26 March with
strong containment measures, including closure of all
non-essential businesses and schools to suppress or
eliminate'® to a low number or zero infections.'*
Level 4 restrictions were subsequently implemented
and asymptomatic testing on communities with out-
breaks was conducted.'*”'*® Thereafter, community
transmission started to ease. After a gradual restriction
easing to level 3 on 28 April and level 2 on 2 May, NZ
went to level 1 on 8 June when restrictions on gather-
ings, workplaces and services were lifted.'** Following
a resurgence of cases in early August, Auckland
resumed level 3 restrictions.'?® On 7 October, Auckland
and the rest of NZ downgraded to level 1.12% However,
NZ's borders remain closed to all foreigners and a
14-day quarantine on all returning residents is still in
place as of the end of 2020.

AU had a stage 4 restriction mechanism but the link
to the corresponding control measures in each stage
was not explicitly mentioned.'®” A combination of key
control measures mentioned earlier had likely been
effective in slowing the spread of the disease in the first
epidemic wave between March and April. Hotel quar-
antine measures were implemented on 28 March.'?®
On 8 May, the government announced a state- and
territory-specific three-step plan in easing restrictions
in cultural venues depending on the ongoing public
health situation and local epidemiology*'—priority was
given to libraries followed by cinemas, museums, gal-
leries and some performing arts activities and lastly
theatres inviting >100 people. A regional resurgence of

2,
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cases resulted in the lockdown in metropolitan Mel-
bourne from 9 July'?’; stage 4 and 3 restrictions were
in place on 2 August in Melbourne and on 6 August in
Victoria.'*® With the decline in the number of new
cases, restrictions on these areas were relaxed at the

end of September.'®!

IMPLICATION AND OUTLOOK

This review summarizes important epidemiological
estimates and different bundled control and lifting
measures exercised by governments at different stages
of the ongoing epidemic. The end of 2020 marked the
first anniversary of the COVID-19 pandemic. The
territory-specific estimates of important epidemiologi-
cal time intervals or proportions in the APR were very
heterogeneous such that using them for inference
should be handled with caution. In terms of infection
rates, a contrast outcome remained substantially lower
in much of the region compared to the West. Two
major differences between the two hemisphere’s
approaches are highlighted. First, territories in the APR
were far more attentive to COVID-19 when it first
appeared due to their previous outbreak management
experience of SARS in 2003 and various and recurring
outbreaks of avian influenza A (H5N1), first in 1997
and then sporadically since 2002. SK even had a mas-
sive MERS outbreak in 2015. These countries became
extremely vigilant and were already in a state of semi-
preparedness to deal with the upcoming outbreak.
Comprehensive public health infrastructure established
prior to the COVID-19 pandemic allowed TW to have a
prompt and coordinated response. Individuals in the
APR might also have contributed to strong psychologi-
cal and behavioural responses which, metaphorically,
resembled a fast secondary immune response during
re-exposure to the same pathogen.'** A comparative
study between HK (a territory in APR) and the UK
(a territory in the West) suggested that those who per-
ceived severity of COVID-19 as ‘high’ in HK were more
likely than those in the UK to adopt social-distancing
measures.'*® Second, the control policies adopted in
countries in the Asia-Pacific such as SG and CN were
top down and citizens in this region respect author-
ity.”* In a controlled institution environment, the
immediate implementation of draconian policies such
as citywide or countrywide lockdown, compulsory
quarantine of suspected cases and enforcement of visit
record collection could successfully flatten the epi-
demic curve in a short period of time. Although imple-
mentation of some Asia-Pacific approaches used by
governments in the West may induce arguments and
protests from the public, the potential social and eco-
nomic benefits from lockdown avoidance might lessen
some objections.

With the hope of a vaccine to end this pandemic, we
should review what we have learnt and examine how
to transfer and improve existing knowledge for ongoing
and future epidemics. Asymptomatic and pre-
symptomatic transmission is a hallmark of COVID-19
and identification and isolation of patients with symp-
tomatic COVID-19 alone will not effectively control the
ongoing spread of SARS-CoV-2. For future waves,
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psychological fatigue with social-distancing and new
coronavirus variants may reduce the effectiveness of
current control measures. For the next epidemic, early
reporting of the potential disease outbreak to the WHO
is essential for better containment and control; closed-
loop communication between neighbouring regions is
needed when a potential outbreak of infectious disease
occurs to alert the healthcare system; and epidemiolo-
gists should liaise with the health department to set up
a platform for real-time data access to inform prompt
infection control policies. Our experience in this pan-
demic will ensure that we are better prepared for the
next epidemic.

The Authors:

K.O.K. is an assistant professor affiliated with the JC School of
Public Health and Primary Care at The Chinese University of
Hong Kong. His primary research interests include infectious
disease epidemiology and infection control, with a current focus
on mitigating emerging infectious disease outbreaks from the
mathematical, epidemiological and behavioural perspectives.
Y.H. is currently a PhD candidate of the JC School of Public
Health and Primary Care at The Chinese University of Hong
Kong. Her primary research area is epidemiology of infectious
diseases, including antimicrobial resistance, COVID-2019 and
other re-emerging diseases. M.T.F.T. is currently an MPH stu-
dent and a research assistant of the JC School of Public Health
and Primary Care at The Chinese University of Hong Kong. Her
primary research area is epidemiology of infectious diseases,
including seasonal influenza, COVID-2019 and antimicrobial
resistance. A.T. is an assistant professor of Department of Soft-
ware at Sungkyunkwan University in SK. His research interests
include simulation and modelling in infectious diseases, and
medical and health informatics. S.Y.S.W. is the Director of JC
School of Public Health and Primary Care at The Chinese Univer-
sity of Hong Kong. His research interests focus on evaluating
and developing mindfulness-based and mental health interven-
tions in primary care, evaluating primary care services and
developing primary care service models as well as mul-
timorbidity. W.LW. is an MPhil degree holder and a senior
research assistant affiliated with the JC School of Public Health
and Primary Care at The Chinese University of Hong Kong. Her
primary research interests include epidemiology of pre-existing
and emerging infectious diseases, behavioural science and
infection control in healthcare and community settings.
D.S.C.H. is the Chairman of Department of Medicine and Thera-
peutics at The Chinese University of Hong Kong. His research
interests include respiratory failure and sleep-disordered breath-
ing, management of emerging severe acute respiratory infec-
tions, the safety of respiratory therapy and prevention of
nosocomial infections in the post-SARS era and common airway
diseases.

Abbreviations: AP, asymptomatic proportion; APR, Asia-Pacific
region; ARDS, acute respiratory distress syndrome; AU,
Australia; bCIl, Bayesian credible interval; CD, containment
delay; CN, mainland China; COVID-19, coronavirus disease 2019;
Crl, credible interval; HK, Hong Kong; IP, incubation period; IQR,
interquartile range; MERS-CoV, Middle East respiratory
syndrome-CoV; NZ, New Zealand; R, basic reproductive number;
RACEF, residential aged care facility; RCHE, residential care home
for the elderly; SAR, secondary attack rate; SARS, severe acute
respiratory syndrome; SARS-CoV-2, SARS coronavirus 2; SG,
Singapore; SK, South Korea; SpO,, oxygen saturation; TW,
Taiwan; Ul, uncertainty interval; VN, Vietnam; WHO, World
Health Organization

© 2021 Asian Pacific Society of Respirology



330

REFERENCES

1

[\

w

N

[$2]

(=2}

K}

==}

©

10

1

—

12

13

14

15

16

17

18

Meyer B, Drosten C, Miiller MA. Serological assays for emerging
coronaviruses: challenges and pitfalls. Virus Res. 2014; 194:
175-83.

London Business School. Looking ahead to 2021 and the eco-
nomic impact of Covid-19. Forbes Magazine [Internet]. 2020.
[Accessed 15 Dec 2020.] Available from URL: https://www.forbes.
com/sites/Ibsbusinessstrategyreview/2020/12/15/looking-ahead-
to-2021-and-the-economic-impact-of-covid-19/

United Nations. Everyone included: social impact of COVID-19
[Internet]. [Accessed 15 Dec 2020.] Available from URL: https://
www.un.org/development/desa/dspd/everyone-included-covid-
19.html

Dong E, Du H, Gardner L. An interactive web-based dashboard to
track COVID-19 in real time. Lancet Infect. Dis. 2020; 20: 533-4.
UNESCAP-Statistics Division. 4 List of countries in the Asia-
Pacific region and subregions [Internet]. 2020. [Accessed 20 Dec
2020.] Available from URL: https://data.unescap.org/dataviz/
methodology/list-of-countries-in-the-asia-pacific-region-and-
subregions.html

Chan-Yeung M, Xu R-H. SARS: epidemiology. Respirology 2003; 8
(Suppl. 1): S9-14.

World Health Organization. 2015 MERS outbreak in Republic of
Korea [Internet]. [Accessed 15 Jan 2021.] Available from URL: https://
www.who.int/westernpacific/emergencies/2015-mers-outbreak

Xu T-L, Ao M-Y, Zhou X, Zhu W-F, Nie H-Y, Fang J-H, Sun X,
Zheng B, Chen X-F. China’s practice to prevent and control
COVID-19 in the context of large population movement. Infect.
Dis. Poverty 2020; 9: 115.

Lin Y-F, Duan Q, Zhou Y, Yuan T, Li P, Fitzpatrick T, Fu L,
Feng A, Luo G, Zhan Y et al. Spread and impact of COVID-19 in
China: a systematic review and synthesis of predictions from
transmission-dynamic models. Front. Med. 2020; 7: 321.

Luo L, Liu D, Liao X, Wu X, Jing Q, Zheng ], Liu F, Yang S, Bi H,
Li Z et al. Contact settings and risk for transmission in 3410 close
contacts of patients with COVID-19 in Guangzhou, China: a pro-
spective cohort study. Ann. Intern. Med. 2020; 173: 879-87.
Taiwan Centers for Disease Control. CECC reports no new con-
firmed cases; 281 patients released from isolation [Internet].
[Accessed 15 Jan 2021.] 2020. Available from URL: https://www.cdc.
gov.tw/En/Bulletin/Detail/mvsSjgfwPCI0RS5L8I06yA?typeid=158
Chang Y-T, Lin C-Y, Tsai M-]J, Hung C-T, Hsu C-W, Lu P-L,
Hou M-F. Infection control measures of a Taiwanese hospital to
confront the COVID-19 pandemic. Kaohsiung J. Med. Sci. 2020;
36: 296-304.

Dai C-Y, Yu M-L, Jong Y-J, Ho C-K. Familial clusters of the 2019
novel coronavirus diseases in Taiwan. Travel Med. Infect. Dis.
2020; 36: 101813.

Taiwan Centers for Disease Control. CECC confirms 2 more
imported COVID-19 cases; cases arrive in Taiwan from the
UK and India [Internet]. 2020. [Accessed 15 Jan 2021.]
Available from URL: https://www.cdc.gov.tw/En/Bulletin/
Detail/-ShMvyrZbj9DKWNTBPCyxQ?typeid=158

Liu J-Y, Chen T-J, Hwang S-J. Analysis of community-acquired
COVID-19 cases in Taiwan. J. Chin. Med. Assoc. 2020; 83:
1087-92.

Taiwan Centers for Disease Control. CECC confirms 1 more
indigenous COVID-19 case; a contact of case #765 confirmed to
have COVID-19 and locations visited by case #765 disclosed
[Internet]. [Accessed 11 Jan 2021.] Available from URL: https://
www.cdc.gov.tw/En/Bulletin/Detail/k72h T71KxrunjqgeDZEnDKA?
typeid=158

Van Nguyen Q, Cao DA, Nghiem SH. The spread of COVID-19
and policy responses in Vietnam: an overview. Int. J. Infect. Dis.
2020; 103: P157-61.

Duy C, Nong VM, Van Ngo A, Doan TT, Nguyen TQ, Truong PT,
Olson L, Larsson M. Nosocomial coronavirus disease outbreak
containment, Hanoi, Vietnam, March-April 2020. Emerg. Infect.
Dis. 2021; 27: 10-7.

© 2021 Asian Pacific Society of Respirology

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

KO Kwok et al.

Hoang VT, Pham TD, Dao TL, Nguyen DT, Dang VN, Dao TT,
Nguyen VL, Dang QH, Do XC, Nguyen VT et al. Epidemiological
characteristics of COVID-19 patients in Vietnam and a description
of disease control and prevention measures in Thai Binh prov-
ince. Preprints 2020. https://doi.org/10.20944/preprints202005.
0197.v1

Kwok KO, Wong V, Wei VWI, Wong SYS, Tang JW-T. Novel coro-
navirus (2019-nCoV) cases in Hong Kong and implications for
further spread. J. Infect. 2020; 80: 671-93.

Kwok KO, Wei WIJ, Ying H, Angel W, Tang A, Wong Samuel YS.
Estimation of early phase local-to-local transmissibility and
importation hazard of coronavirus disease 2019 (COVID-19) epi-
demic under assorted containment measures in Hong Kong.
2020.

Kwok KO, Chan HHH, Huang Y, Hui DSC, Tambyah PA, Wei WI,
Chau PYK, Wong SYS, Tang JWT. Inferring super-spreading from
transmission clusters of COVID-19 in Hong Kong, Japan, and Sin-
gapore. J. Hosp. Infect. 2020; 105: 682-5.

Kwok KO, Wei WI, Huang Y, Kam KM, Chan EYY, Riley S,
Chan HHH, Hui DSC, Wong SYS, Yeoh EK. Evolving epidemiolog-
ical characteristics of COVID-19 in Hong Kong, January to August
2020. 2021.

Hilton J, Keeling MJ. Estimation of country-level basic reproduc-
tive ratios for novel coronavirus (SARS-CoV-2/COVID-19) using
synthetic contact matrices. PLoS Comput. Biol. 2020; 16:
€1008031.

Duhalde M. Visualising Hong Kong’s biggest Covid-19 super-
spreader event [Internet]. 2021. [Accessed 12 Jan 2021.] Available
from URL: https://bit.ly/3nXsWIN

The World Bank. Population, total [Internet]. [Accessed 15 Jan
2021.] Available from URL: https://data.worldbank.org/indicator/
SP.POP.TOTL?end=2019

National Statistics, Republic of China (Taiwan). [Internet].
[Accessed 20 Jan 2021.] Available from URL: https://eng.stat.gov.
tw/point.asp?index=9

COVID-19 National Emergency Response Center, Epidemiology
Center, Epidemiology & and Case Management Team, Korea
Centers for Disease Control and Prevention. Coronavirus disease-
19: the first 7,755 cases in the Republic of Korea. Osong Public
Health Res Perspect. 2020; 11: 85-90.

Lee W, Hwang S-S, Song I, Park C, Kim H, Song I-K, Choi HM,
Prifti K, Kwon Y, Kim J et al. COVID-19 in South Korea: epidemi-
ological and spatiotemporal patterns of the spread and the role of
aggressive diagnostic tests in the early phase. Int. J. Epidemiol.
2020; 49: 1106-16.

Ryu S, Noh E, Ali ST, Kim D, Lau EHY, Cowling BJ. Epidemiology
and control of two epidemic waves of SARS-CoV-2 in South
Korea [Internet]. 2020 [Accessed 12 Jan 2021.] Available from
URL: https://papers.ssrn.com/abstract=3687061

Kim H. South Korea warns of “massive” coronavirus risk.
Bloomberg News [Internet]. 2020 [Accessed 12 Jan 2021.] Avail-
able from URL: https://www.bloomberg.com/news/articles/2020-
08-23/jump-in-seoul-s-covid-19-cases-sparks-fear-of-nationwide-
spread

Chang SL, Harding N, Zachreson C, Cliff OM, Prokopenko M.
Modelling transmission and control of the COVID-19 pandemic
in Australia. Nat. Commun. 2020; 11: 5710.

Australian Government Department of Health. First confirmed
case of novel coronavirus in Australia [Internet]. 2020. [Accessed
13 Jan 2021.] Available from URL: https://www.health.gov.au/
ministers/the-hon-greg-hunt-mp/media/first-confirmed-case-of-
novel-coronavirus-in-australia

Australian Government Department of Health. Coronavirus
(COVID-19) at a glance - 30 April 2020 [Internet]. 2020. [Accessed
13 Jan 2021.] Available from URL: https://www.health.gov.
au/resources/publications/coronavirus-covid-19-at-a-glance-
30-april-2020

COVID-19 National Incident Room Surveillance Team. COVID-
19, Australia: Epidemiology Report 10 (Reporting week to 23:59
AEST 5 April 2020). Commun. Dis. Intell. 2020; 44: 4-4.

Respirology (2021) 26, 322-332


https://www.forbes.com/sites/lbsbusinessstrategyreview/2020/12/15/looking-ahead-to-2021-and-the-economic-impact-of-covid-19/
https://www.forbes.com/sites/lbsbusinessstrategyreview/2020/12/15/looking-ahead-to-2021-and-the-economic-impact-of-covid-19/
https://www.forbes.com/sites/lbsbusinessstrategyreview/2020/12/15/looking-ahead-to-2021-and-the-economic-impact-of-covid-19/
https://www.un.org/development/desa/dspd/everyone-included-covid-19.html
https://www.un.org/development/desa/dspd/everyone-included-covid-19.html
https://www.un.org/development/desa/dspd/everyone-included-covid-19.html
https://data.unescap.org/dataviz/methodology/list-of-countries-in-the-asia-pacific-region-and-subregions.html
https://data.unescap.org/dataviz/methodology/list-of-countries-in-the-asia-pacific-region-and-subregions.html
https://data.unescap.org/dataviz/methodology/list-of-countries-in-the-asia-pacific-region-and-subregions.html
https://www.who.int/westernpacific/emergencies/2015-mers-outbreak
https://www.who.int/westernpacific/emergencies/2015-mers-outbreak
https://www.cdc.gov.tw/En/Bulletin/Detail/mvsSjgfwPC90RS5L8I06yA?typeid=158
https://www.cdc.gov.tw/En/Bulletin/Detail/mvsSjgfwPC90RS5L8I06yA?typeid=158
https://www.cdc.gov.tw/En/Bulletin/Detail/-ShMvyrZbj9DKWNTBPCyxQ?typeid=158
https://www.cdc.gov.tw/En/Bulletin/Detail/-ShMvyrZbj9DKWNTBPCyxQ?typeid=158
https://www.cdc.gov.tw/En/Bulletin/Detail/k72hT71KxrunjqeDZEnDKA?typeid=158
https://www.cdc.gov.tw/En/Bulletin/Detail/k72hT71KxrunjqeDZEnDKA?typeid=158
https://www.cdc.gov.tw/En/Bulletin/Detail/k72hT71KxrunjqeDZEnDKA?typeid=158
https://doi.org/10.20944/preprints202005.0197.v1
https://doi.org/10.20944/preprints202005.0197.v1
https://bit.ly/3nXsWIN
https://data.worldbank.org/indicator/SP.POP.TOTL?end=2019
https://data.worldbank.org/indicator/SP.POP.TOTL?end=2019
https://eng.stat.gov.tw/point.asp?index=9
https://eng.stat.gov.tw/point.asp?index=9
https://papers.ssrn.com/abstract=3687061
https://www.bloomberg.com/news/articles/2020-08-23/jump-in-seoul-s-covid-19-cases-sparks-fear-of-nationwide-spread
https://www.bloomberg.com/news/articles/2020-08-23/jump-in-seoul-s-covid-19-cases-sparks-fear-of-nationwide-spread
https://www.bloomberg.com/news/articles/2020-08-23/jump-in-seoul-s-covid-19-cases-sparks-fear-of-nationwide-spread
https://www.health.gov.au/ministers/the-hon-greg-hunt-mp/media/first-confirmed-case-of-novel-coronavirus-in-australia
https://www.health.gov.au/ministers/the-hon-greg-hunt-mp/media/first-confirmed-case-of-novel-coronavirus-in-australia
https://www.health.gov.au/ministers/the-hon-greg-hunt-mp/media/first-confirmed-case-of-novel-coronavirus-in-australia
https://www.health.gov.au/resources/publications/coronavirus-covid-19-at-a-glance-30-april-2020
https://www.health.gov.au/resources/publications/coronavirus-covid-19-at-a-glance-30-april-2020
https://www.health.gov.au/resources/publications/coronavirus-covid-19-at-a-glance-30-april-2020

Epidemiology and impact of COVID-19

36

37

38

39

40

4

—_

42

43

44

45

46

47

48

49

50

5

—

52

Government of South Australia. COVID-19 update 12 April 2020
[Internet]. 2020. [Accessed 13 Jan 2021.] Available from URL:
https://www.sahealth.sa.gov.au/wps/wcm/connect/Public+Content/
SA+Health+Internet/About+us/News+and+media/all+media+releases/
covid-19+update+12+April+2020+pm

COVID-19 National Incident Room Surveillance Team. COVID-
19, Australia: Epidemiology Report 11 (Reporting week to 23:59
AEST 12 April 2020). Commun. Dis. Intell. 2020; 44. https://doi.
org/10.33321/cdi.2020.44.34.

Australian Government Department of Health. Coronavirus
(COVID-19) at a glance - 31 May 2020 [Internet]. 2020. [Accessed
13 Jan 2021.] Available from URL: https://www.health.gov.au/
resources/publications/coronavirus-covid-19-at-a-glance-31-may-
2020

Australian Government Department of Health. Coronavirus
(COVID-19) at a glance - 31 December 2020 [Internet]. 2020.
[Accessed 13 Jan 2021.] Available from URL: https://www.health.
gov.au/resources/publications/coronavirus-covid-19-at-a-glance-
31-december-2020

COVID-19 National Incident Room Surveillance Team. COVID-
19, Australia: Epidemiology Report 23 (Fortnightly reporting
period ending 16 August 2020). Commun. Dis. Intell. 2020; 44:
6-7.

COVID-19 National Incident Room Surveillance Team. COVID-
19, Australia: Epidemiology Report 25 (Fortnightly reporting
period ending 13 September 2020). Commun. Dis. Intell. 2020;
44: 7-15.

Binny RN, Lustig A, Brower A, Hendy SC, James A, Parry M,
Plank M]J, Steyn N. Effective reproduction number for COVID-19
in Aotearoa New Zealand. medRxiv 2020. https://doi.org/10.1101/
2020.08.10.20172320.

Jefferies S, French N, Gilkison C, Graham G, Hope V, Marshall J,
McElnay C, McNeill A, Muellner P, Paine S et al. COVID-19 in
New Zealand and the impact of the national response: a descrip-
tive epidemiological study. Lancet Public Health 2020; 5: e612-23.
Singapore Ministry of Health. 14 MORE CASES DISCHARGED; 42
NEW CASES OF COVID-19 INFECTION CONFIRMED. 2020.
[Internet]. [Accessed 13 Jan 2021.] Available from URL: https://
www.moh.gov.sg/news-highlights/details/14-more-cases-
discharged-42-new-cases-of-covid-19-infection-confirmed

Koh D. Migrant workers and COVID-19. Occup. Environ. Med.
2020; 77: 634-6.

Bi Q Wu Y, Mei S, Ye C, Zou X, Zhang Z, Liu X, Wei L,
Truelove SA, Zhang T et al. Epidemiology and transmission of
COVID-19 in 391 cases and 1286 of their close contacts in
Shenzhen, China: a retrospective cohort study. Lancet Infect. Dis.
2020; 20: 911-9.

Wu Z, McGoogan JM. Asymptomatic and pre-symptomatic
COVID-19 in China. Infect. Dis. Poverty 2020; 9: 72.

Zhang ], Litvinova M, Wang W, Wang Y, Deng X, Chen X, Li M,
Zheng W, Yi L, Chen X et al. Evolving epidemiology and trans-
mission dynamics of coronavirus disease 2019 outside Hubei
province, China: a descriptive and modelling study. Lancet Infect.
Dis. 2020; 20: 793-802.

Kwok KO, Wong VWY, Wei WI, Wong SYS, Tang JW-T. Epidemio-
logical characteristics of the first 53 laboratory-confirmed cases of
COVID-19 epidemic in Hong Kong, 13 February 2020. Euro Sur-
veill. 2020; 25: 2000155.

Archives of latest situation of cases of COVID-19 [Internet].
[Accessed 14 Jan 2021.] Available from URL: https://www.chp.
gov.hk/en/features/102997.html

Lai CKC, Ng RWY, Wong MCS, Chong KC, Yeoh YK, Chen Z,
Chan PKS. Epidemiological characteristics of the first 100 cases of
coronavirus disease 2019 (COVID-19) in Hong Kong Special
Administrative Region, China, a city with a stringent containment
policy. Int. J. Epidemiol. 2020; 49: 1096-105.

Tsou T-P, Chen W-C, Huang AS-E, Chang S-C; Taiwan COVID-19
Outbreak Investigation Team. Epidemiology of the first 100 cases
of COVID-19 in Taiwan and its implications on outbreak control.
J. Formos. Med. Assoc. 2020; 119: 1601-7.

Respirology (2021) 26, 322-332

53

54

55

56

57

58

59

60

6

—

62

63

64

65

66

67

68

69

70

331

Cheng H-Y, Jian S-W, Liu D-P, Ng T-C, Huang W-T, Lin H-H; Tai-
wan COVID-19 Outbreak Investigation Team. Contact tracing
assessment of COVID-19 transmission dynamics in Taiwan and
risk at different exposure periods before and after symptom
onset. JAMA Intern. Med. 2020; 180: 1156-63.

Lin C-Y, Wang W-H, Urbina AN, Tseng S-P, Lu P-L, Chen Y-H, Yu M-
L, Wang S-F. Importation of SARS-CoV-2 infection leads to major
COVID-19 epidemic in Taiwan. Int. J. Infect. Dis. 2020; 97: 240-4.

Bui LV, Nguyen HT, Levine H, Nguyen HN, Nguyen T-A,
Nguyen TP, Nguyen TT, Do TTT, Pham NT, Bui MH. Estimation
of the incubation period of COVID-19 in Vietnam. PLoS One
2020; 15: €0243889.

Bui L, Thanh TN, Ngoc HN. Early estimation of reproduction
number of Covid-19 in Vietnam. medRxiv 2020. https://doi.org/
10.1101/2020.03.28.20046136.

Ng Y, Li Z, Chua YX, Chaw WL, Zhao Z, Er B, Pung R, Chiew CJ,
Lye DC, Heng D et al. Evaluation of the effectiveness of surveil-
lance and containment measures for the first 100 patients with
COVID-19 in Singapore - January 2-February 29, 2020. MMWR
Morb. Mortal. Wkly Rep. 2020; 69: 307-11.

Ng OT, Marimuthu K, Koh V, Pang J, Linn KZ, Sun J, De Wang L,
Chia WN, Tiu C, Chan M et al. SARS-CoV-2 seroprevalence and
transmission risk factors among high-risk close contacts: a retro-
spective cohort study. Lancet Infect. Dis. 2020. https://doi.org/10.
1016/51473-3099(20)30833-1.

Geddie J. Exclusive: half of Singapore’s new COVID-19 cases are
symptomless, taskforce head says [Internet]. Reuters. 2020. [Accessed
13 Jan 2021.] Available from URL: https://www.reuters.com/article/
us-health-coronavirus-singapore-wong-exc-idUSKBN23F0ZY

Tan WYT, Wong LY, Leo YS, Toh MPHS. Does incubation period
of COVID-19 vary with age? A study of epidemiologically linked
cases in Singapore. Epidemiol. Infect. 2020; 148: e197.

Ganyani T, Kremer C, Chen D, Torneri A, Faes C, Wallinga J,
Hens N. Estimating the generation interval for coronavirus dis-
ease (COVID-19) based on symptom onset data, March 2020.
Euro Surveill. 2020; 25. https://doi.org/10.2807/1560-7917.ES.
2020.25.17.2000257.

Ki M; Task Force for 2019-nCoV. Epidemiologic characteristics of
early cases with 2019 novel coronavirus (2019-nCoV) disease in
Korea. Epidemiol. Health 2020; 42: €2020007.

COVID-19 National Emergency Response Center, Epidemiology
and Case Management Team, Korea Centers for Disease Control
and Prevention. Coronavirus disease-19: summary of 2,370 con-
tact investigations of the first 30 cases in the Republic of Korea.
Osong Public Health Res. Perspect. 2020; 11: 81-4.

Jung C-Y, Park H, Kim DW, Choi Y], Kim SW, Chang TI. Clinical
characteristics of asymptomatic patients with COVID-19: a
nationwide cohort study in South Korea. Int. J. Infect. Dis. 2020;
99: 266-8.

Draper AD, Dempsey KE, Boyd RH, Childs EM, Black HM,
Francis LA, Markey PG, Krause VL. The first 2 months of COVID-
19 contact tracing in the Northern Territory of Australia, March-
April 2020. Commun. Dis. Intell. 2020; 44. https://doi.org/10.
33321/cdi.2020.44.53.

Robert A. Lessons from New Zealand’s COVID-19 outbreak
response. Lancet Public Health 2020; 5: e569-70.

James A, Plank MJ, Hendy S, Binny RN, Lustig A, Steyn N. Model-
free estimation of COVID-19 transmission dynamics from a com-
plete outbreak. medRxiv 2020. https://doi.org/10.1101/2020.07.21.
20159335.

Shi Q, Hu Y, Peng B, Tang X-J, Wang W, Su K, Luo C, Wu B,
Zhang F, Zhang Y et al. Effective control of SARS-CoV-2 transmis-
sion in Wanzhou, China. Nat. Med. 2020; 27: 86-93.

World Health Organization. Clinical management of COVID-19:
interim guidance, 27 May 2020 [Internet]. Report No.:
WHO/2019-nCoV/clinical/2020.5. World Health Organization,
2020. [Accessed 24 Jan 2021.]. Available from URL: https://apps.
who.int/iris/handle/10665/332196

The Novel Coronavirus Pneumonia Emergency Response Epide-
miology Team. The epidemiological characteristics of an outbreak

© 2021 Asian Pacific Society of Respirology


https://www.sahealth.sa.gov.au/wps/wcm/connect/Public+Content/SA+Health+Internet/About+us/News+and+media/all+media+releases/covid-19+update+12+April+2020+pm
https://www.sahealth.sa.gov.au/wps/wcm/connect/Public+Content/SA+Health+Internet/About+us/News+and+media/all+media+releases/covid-19+update+12+April+2020+pm
https://www.sahealth.sa.gov.au/wps/wcm/connect/Public+Content/SA+Health+Internet/About+us/News+and+media/all+media+releases/covid-19+update+12+April+2020+pm
https://doi.org/10.33321/cdi.2020.44.34
https://doi.org/10.33321/cdi.2020.44.34
https://www.health.gov.au/resources/publications/coronavirus-covid-19-at-a-glance-31-may-2020
https://www.health.gov.au/resources/publications/coronavirus-covid-19-at-a-glance-31-may-2020
https://www.health.gov.au/resources/publications/coronavirus-covid-19-at-a-glance-31-may-2020
https://www.health.gov.au/resources/publications/coronavirus-covid-19-at-a-glance-31-december-2020
https://www.health.gov.au/resources/publications/coronavirus-covid-19-at-a-glance-31-december-2020
https://www.health.gov.au/resources/publications/coronavirus-covid-19-at-a-glance-31-december-2020
https://doi.org/10.1101/2020.08.10.20172320
https://doi.org/10.1101/2020.08.10.20172320
https://www.moh.gov.sg/news-highlights/details/14-more-cases-discharged-42-new-cases-of-covid-19-infection-confirmed
https://www.moh.gov.sg/news-highlights/details/14-more-cases-discharged-42-new-cases-of-covid-19-infection-confirmed
https://www.moh.gov.sg/news-highlights/details/14-more-cases-discharged-42-new-cases-of-covid-19-infection-confirmed
https://www.chp.gov.hk/en/features/102997.html
https://www.chp.gov.hk/en/features/102997.html
https://doi.org/10.1101/2020.03.28.20046136
https://doi.org/10.1101/2020.03.28.20046136
https://doi.org/10.1016/S1473-3099(20)30833-1
https://doi.org/10.1016/S1473-3099(20)30833-1
https://www.reuters.com/article/us-health-coronavirus-singapore-wong-exc-idUSKBN23F0ZY
https://www.reuters.com/article/us-health-coronavirus-singapore-wong-exc-idUSKBN23F0ZY
https://doi.org/10.2807/1560-7917.ES.2020.25.17.2000257
https://doi.org/10.2807/1560-7917.ES.2020.25.17.2000257
https://doi.org/10.33321/cdi.2020.44.53
https://doi.org/10.33321/cdi.2020.44.53
https://doi.org/10.1101/2020.07.21.20159335
https://doi.org/10.1101/2020.07.21.20159335
https://apps.who.int/iris/handle/10665/332196
https://apps.who.int/iris/handle/10665/332196

332

7

—

72

73

74

75

76

77

78

79

80

8

—

82

83

84

85

86

87

88

of 2019 novel coronavirus diseases (COVID-19) — China, 2020.
CCDCW 2020; 2: 113-22.

Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, Zhang L, Fan G,
Xu J, Gu X et al. Clinical features of patients infected with 2019
novel coronavirus in Wuhan, China. Lancet. 2020; 395: 497-506.
Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z, Xiang J, Wang Y,
Song B, Gu X et al. Clinical course and risk factors for mortality of
adult inpatients with COVID-19 in Wuhan, China: a retrospective
cohort study. Lancet 2020; 395: 1054-62.

Guan W-J, Ni Z-Y, Hu Y, Liang W-H, Ou C-Q, He J-X, Liu L,
Shan H, Lei C-L, Hui DSC et al.; China Medical Treatment Expert
Group for Covid-19. Clinical characteristics of coronavirus disease
2019 in China. N. Engl. J. Med. 2020; 382: 1708-20.

Wei WE, Li Z, Chiew CJ, Yong SE, Toh MP, Lee V]. Presymptomatic
transmission of SARS-CoV-2 - Singapore, January 23-March
16, 2020. MMWR Morb. Mortal. Wkly Rep. 2020; 69: 411-5.

Kimball A, Hatfield KM, Arons M, James A, Taylor J, Spicer K,
Bardossy AC, Oakley LP, Tanwar S, Chisty Z et al.; Public Health
- Seattle & King County, CDC COVID-19 Investigation Team.
Asymptomatic and presymptomatic SARS-CoV-2 infections in res-
idents of a long-term care skilled nursing facility - King County,
Washington, March 2020. MMWR Morb. Mortal. Wkly Rep. 2020;
69: 377-81.

Ong SWX, Tan YK, Chia PY, Lee TH, Ng OT, Wong MSY,
Marimuthu K. Air, surface environmental, and personal protec-
tive equipment contamination by severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) from a symptomatic patient.
JAMA 2020; 323: 1610-2.

Liu Y, Yan L-M, Wan L, Xiang T-X, Le A, Liu J-M, Peiris M,
Poon LLM, Zhang W. Viral dynamics in mild and severe cases of
COVID-19. Lancet Infect. Dis. 2020; 20: 656-7.

Yu P, Zhu J, Zhang Z, Han Y. A familial cluster of infection associ-
ated with the 2019 novel coronavirus indicating possible person-
to-person transmission during the incubation period. J. Infect.
Dis. 2020; 221: 1757-61.

Huang R, Xia J, Chen Y, Shan C, Wu C. A family cluster of SARS-
CoV-2 infection involving 11 patients in Nanjing, China. Lancet
Infect. Dis. 2020; 20: 534-5.

Pan X, Chen D, Xia Y, Wu X, Li T, Ou X, Zhou L, Liu J. Asymp-
tomatic cases in a family cluster with SARS-CoV-2 infection. Lan-
cet Infect. Dis. 2020; 20: 410-1.

Tong Z-D, Tang A, Li K-F, Li P, Wang H-L, Yi J-P, Zhang Y-L, Yan J-
B. Potential presymptomatic transmission of SARS-CoV-2, Zhejiang
Province, China, 2020. Emerg. Infect. Dis. 2020; 26: 1052-4.

Wolfel R, Corman VM, Guggemos W, Seilmaier M, Zange S,
Miiller MA, Niemeyer D, Jones TC, Vollmar P, Rothe C et al. Viro-
logical assessment of hospitalized patients with COVID-2019.
Nature 2020; 581: 465-9.

Aydillo T, Gonzalez-Reiche AS, Aslam S, van de Guchte A,
Khan Z, Obla A, Dutta J, van Bakel H, Aberg J, Garcia-Sastre A
et al. Shedding of viable SARS-CoV-2 after immunosuppressive
therapy for cancer. N. Engl. J. Med. 2020; 383: 2586-8.

Pujadas E, Chaudhry F, McBride R, Richter F, Zhao S,
Wajnberg A, Nadkarni G, Glicksberg BS, Houldsworth J, Cordon-
Cardo C. SARS-CoV-2 viral load predicts COVID-19 mortality.
Lancet Respir. Med. 2020; 8: e70.

Lee Y-H, Hong CM, Kim DH, Lee TH, Lee J. Clinical course of
asymptomatic and mildly symptomatic patients with coronavirus
disease admitted to community treatment centers, South Korea.
Emerg. Infect. Dis. 2020; 26: 2346-52.

He X, Lau EHY, Wu P, Deng X, Wang J, Hao X, Lau YC, Wong JY,
Guan Y, Tan X et al. Temporal dynamics in viral shedding and
transmissibility of COVID-19. Nat. Med. 2020; 26: 672-5.
Johansson MA, Quandelacy TM, Kada S, Prasad PV, Steele M,
Brooks JT, Slayton RB, Biggerstaff M, Butler JC. SARS-CoV-2
transmission from people without COVID-19 symptoms. JAMA
Netw. Open 2021; 4: €2035057.

Coronavirus disease 19 (COVID-19), Republic of Korea [Internet].
2020. [Accessed 15 Jan 2021.] Available from URL: http://ncov.
mohw.go.kr/en/

© 2021 Asian Pacific Society of Respirology

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

KO Kwok et al.

Wang T, Jia F. The impact of health QR code system on older
people in China during the COVID-19 outbreak. Age Ageing 2021;
50: 55-6.

Office of the Government Chief Information Officer. Government
of Hong Kong Special Administrative Region, Hong Kong.
LeaveHomeSafe [Internet]. [Accessed 15 Jan 2021.] Available from
URL: https://www.leavehomesafe.gov.hk/en/

Government of Singapore. TraceTogether [Internet]. [Accessed
15 Jan 2021.] Available from URL: https://www.tracetogether.
gov.sg/

New Zealand Government. NZ COVID Tracer app [Internet].
[Accessed 15 Jan 2021.] Available from URL: https://www.health.
govt.nz/our-work/diseases-and-conditions/covid-19-novel-
coronavirus/covid-19-resources-and-tools/nz-covid-tracer-app
Ministry of Health of Vietnam. Bluezone - contact detection, pro-
tect yourself, protect the community against COVID-19 [Internet].
[Accessed 15 Jan 2021.] Available from URL: https://bluezone.ai/
Chen C-C, Tseng C-Y, Choi W-M, Lee Y-C, Su T-H, Hsieh C-Y,
Chang C-M, Weng S-L, Liu P-H, Tai Y-L et al. Taiwan
government-guided strategies contributed to combating and con-
trolling COVID-19 pandemic. Front. Public Health 2020; 8:
547423.

Han E, Tan MMJ, Turk E, Sridhar D, Leung GM, Shibuya K,
Asgari N, Oh J, Garcia-Basteiro AL, Hanefeld J et al. Lessons
learnt from easing COVID-19 restrictions: an analysis of countries
and regions in Asia Pacific and Europe. Lancet 2020; 396:
1525-34.

Government of Hong Kong Special Administrative Region. Gov-
ernment to distribute free reusable masks to all citizens (with
photo/video) [Internet] 2020. [Accessed 10 Jan 2021.] Available
from URL: https://www.info.gov.hk/gia/general/202005/05/P20
20050500692.htm

Singapore Ministry of Health. Updates on COVID-19 (CORONA-
VIRUS DISEASE 2019) local situation. 2020 [Internet] 2020.
[Accessed 15 Jan 2021.] Available from URL: https://www.moh.
gov.sg/covid-19

Government of Hong Kong Special Administrative Region. Com-
pulsory testing notice gazetted [Internet]. [Accessed 12 Jan 2021.]
Available from URL: https://www.info.gov.hk/gia/general/202011/
24/P2020112400025.htm

Xu Y, Chen Y, Tang X. Guidelines for the diagnosis and treatment
of coronavirus disease 2019 (COVID-19) in China. Glob. Health
Med. 2020; 2: 66-72.

The Government of Hong Kong Special Administrative Region.
Compulsory testing for certain persons [Internet]. [Accessed
10 Jan 2021.] Available from URL: https://www.coronavirus.gov.
hk/eng/compulsory-testing.html

Government of Singapore. FAQs on rostered routine testing
[Internet]. [Accessed 11 Jan 2021.] Available from URL: https://
www.mom.gov.sg/covid-19/frequently-asked-questions/rostered-
routine-testing

The Government of Hong Kong Special Administrative Region.
COVID-19 Thematic Website, Together, We Fight the Virus,
Home [Internet]. [Accessed 15 Jan 2021.] Available from URL:
https://www.coronavirus.gov.hk/eng/index.html

Su E, Daga A, Edgar Su AD. Schools reopen as Singapore eases
lockdown restrictions [Internet]. Reuters. 2020. [Accessed 11 Feb
2021.] Available from URL: https://www.reuters.com/article/us-
health-coronavirus-singapore-reopenin-idUSKBN2390G8

The Government of Hong Kong Special Administrative Region.
Full resumption of face-to-face classes at all schools in Hong
Kong [Internet]. [Accessed 11 Feb 2021.] Available from URL:
https://www.info.gov.hk/gia/general/202009/29/P2020092900594.
htm?fontSize=1

Government of Sinagpore. Moving into phase 3 of re-opening on
28 Dec 2020 [Internet]. [Accessed 11 Feb 2021.] Available from
URL: http://www.gov.sg/article/moving-into-phase-3-of-re-openin
g-on-28-dec-2020

The Government of Hong Kong Special Administrative Region.
Government further tightens social distancing measures and

Respirology (2021) 26, 322-332


http://ncov.mohw.go.kr/en/
http://ncov.mohw.go.kr/en/
https://www.leavehomesafe.gov.hk/en/
https://www.tracetogether.gov.sg/
https://www.tracetogether.gov.sg/
https://www.health.govt.nz/our-work/diseases-and-conditions/covid-19-novel-coronavirus/covid-19-resources-and-tools/nz-covid-tracer-app
https://www.health.govt.nz/our-work/diseases-and-conditions/covid-19-novel-coronavirus/covid-19-resources-and-tools/nz-covid-tracer-app
https://www.health.govt.nz/our-work/diseases-and-conditions/covid-19-novel-coronavirus/covid-19-resources-and-tools/nz-covid-tracer-app
https://bluezone.ai/
https://www.info.gov.hk/gia/general/202005/05/P2020050500692.htm
https://www.info.gov.hk/gia/general/202005/05/P2020050500692.htm
https://www.moh.gov.sg/covid-19
https://www.moh.gov.sg/covid-19
https://www.info.gov.hk/gia/general/202011/24/P2020112400025.htm
https://www.info.gov.hk/gia/general/202011/24/P2020112400025.htm
https://www.coronavirus.gov.hk/eng/compulsory-testing.html
https://www.coronavirus.gov.hk/eng/compulsory-testing.html
https://www.mom.gov.sg/covid-19/frequently-asked-questions/rostered-routine-testing
https://www.mom.gov.sg/covid-19/frequently-asked-questions/rostered-routine-testing
https://www.mom.gov.sg/covid-19/frequently-asked-questions/rostered-routine-testing
https://www.coronavirus.gov.hk/eng/index.html
https://www.reuters.com/article/us-health-coronavirus-singapore-reopenin-idUSKBN2390G8
https://www.reuters.com/article/us-health-coronavirus-singapore-reopenin-idUSKBN2390G8
https://www.info.gov.hk/gia/general/202009/29/P2020092900594.htm?fontSize=1
https://www.info.gov.hk/gia/general/202009/29/P2020092900594.htm?fontSize=1
http://www.gov.sg/article/moving-into-phase-3-of-re-opening-on-28-dec-2020
http://www.gov.sg/article/moving-into-phase-3-of-re-opening-on-28-dec-2020

Epidemiology and impact of COVID-19

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

extends expiry dates of Regulations under Prevention and Control
of Disease Ordinance [Internet]. [Accessed 11 Feb 2021.] Available
from  URL: https://www.info.gov.hk/gia/general/202012/08/
P2020120800780.htm

Health Commission of Hubei Province. Wuhan national people’s
test reassured the country [Internet]. 2020. [Accessed 7 Jan 2021.]
Available  from  URL:  http://wjw.hubei.gov.cn/bmdt/ztzl/
flocxgzbdgrfyyq/fldt/202006/t20200603_2376363.shtml

China News. Beijing has carried out nucleic acid testing in an
orderly manner and has sampled nearly 3 million people [Inter-
net]. 2020. [Accessed 7 Jan 2021.] Available from URL: http://
www.gov.cn/xinwen/2020-06/23/content_5521367.htm

Global Times. China strengthens COVID-19 testing capacity
nationwide ahead of flu season [Internet]. 2020. [Accessed 15 Jan
2021.] Available from URL: https://www.globaltimes.cn/content/
1199463.shtml

Nguyen XQ, Uyen NDT. Vietnam orders 15-day nationwide isola-
tion from April 1. Bloomberg News [Internet]. 2020. [Accessed
12 Jan 2021.] Available from URL: https://www.bloomberg.com/
news/articles/2020-03-31/vietnam-orders-15-day-nationwide-
isolation-from-april-1

Global Change Data Laboratory. Total COVID-19 tests per 1,000
people [Internet]. [Accessed 12 Jan 2021.] Available from URL:
https://ourworldindata.org/grapher/full-list-cumulative-total-tests-
per-thousand?time=2020-04-23..2020-04-30&country=HKG~SGP~
VNM

The Socialist Republic of Viet Nam Online Newspaper of the Gov-
ernment. Tourists to be evacuated from Da Nang due to Covid-19
outbreak [Internet]. 2020. [Accessed 11 Feb 2021.] Available from
URL: http://news.chinhphu.vn/Home/Tourists-to-be-evacuated-
from-Da-Nang-due-to-Covid19-outbreak/20207/40912.vgp
Briefing V, Shira D; Associates Staff. Vietham business operations
and the coronavirus: updates [Internet]. 2021. [Accessed 11 Feb
2021.] Available from URL: https://www.vietnam-briefing.com/
news/vietnam-business-operations-and-the-coronavirus-updates.
html/

Song R, Choi YS, Ko JY. Operating a national hotline in Korea
during the COVID-19 pandemic. Osong. Public Health Res. Per-
spect. 2020; 11: 380-2.

Health Systems Global. COVID-19: lessons from South Korea
[Internet]. 2020. [Accessed 11 Feb 2021.] Available from URL:
https://healthsystemsglobal.org/news/covid-19-lessons-from-
south-korea/

The Straits Times. New 5-tier social distancing measure in South
Korea as new Covid-19 cases hover around 100 daily [Internet].
2020. [Accessed 11 Feb 2021.] Available from URL: https://www.
straitstimes.com/asia/east-asia/new-5-tier-social-distancing-measure-
in-south-korea-as-new-covid-19-cases-hover

Park R. Level 1.5 social distancing to take effect in Seoul area on
Thursday [Internet]. 2020. [Accessed 11 Feb 2021.] Available from
URL: http://tbs.seoul.kr/eFm/newsView.do?typ_800=N&idx_800=
3412013&seq_800=20404590

Channel New Asia. South Korea orders ski resort, winter tourism
shutdown to curb COVID-19 spread [Internet]. [Accessed 11 Feb
2021.] Available from URL: https://www.channelnewsasia.com/
news/asia/south-korea-covid-19-tourism-winter-shutdown-
13822000

New Zealand Government. COVID-19 alert system [Internet].
2020. [Accessed 11 Feb 2021.] Available from URL: https://
covid19.govt.nz/alert-system/.

Baker MG, Wilson N, Blakely T. Elimination could be the optimal
response strategy for covid-19 and other emerging pandemic dis-
eases. BMJ 2020; 371: m4907.

Ministry of Health. COVID-19 health and disability system
response plan. Ministry of Health Manatu Hauora, 2020.

New Zealand Government. Alert level 4 [Internet]. [Accessed
11 Feb 2021.] Available from URL: https://covid19.govt.nz/alert-
system/alert-level-4/

Respirology (2021) 26, 322-332

123

124

125

126

127

128

129

130

13

—

132

133

134

333

Ministry of health, New Zealand. COVID-19 testing system ready
for next phase [Internet]. [Accessed 11 Feb 2021.] Available from
URL:  https://www.health.govt.nz/news-media/media-releases/
covid-19-testing-system-ready-next-phase

New Zealand Government. New Zealand moves to alert level 1
[Internet]. 2020. [Accessed 11 Feb 2021.] Available from URL:
http://www.beehive.govt.nz/release/new-zealand-moves-alert-
level-1

Scoop Independent News. Police update on checkpoints and alert
level 3 restrictions in Auckland [Internet]. 2020. [Accessed 11 Feb
2021.] Available from URL: https://m.scoop.co.nz/stories/
AK2008/S00447/police-update-on-checkpoints-and-alert-level-3-
restrictions-in-auckland.htm

New Zealand Government. Auckland will move to alert level 1
[Internet]. [Accessed 11 Feb 2021.] 2020. Available from URL:
https://covid19.govt.nz/updates-and-resources/latest-updates/
auckland-will-move-to-alert-level-1/

Australian Government Department of Health. Australian health
sector emergency response plan for novel coronavirus (COVID-
19) [Internet]. Canberra: Commonwealth of Australia, 2020.
[Accessed 15 Jan 2020.] Available from URL: https://www.health.
gov.au/resources/publications/australian-health-sector-emergency-
response-plan-for-novel-coronavirus-covid-19

Australian Government Department of Health. National review
of hotel quarantine [Internet]. 2020. [Accessed 15 Jan 2021.]
Available from URL: https://www.health.gov.au/resources/
publications/national-review-of-hotel-quarantine

Russo R. Melbourne’s stage 3 stay-at-home restrictions will return
on July 9 [Internet]. Time Out. 2020. [Accessed 11 Feb 2021.] Avail-
able from URL: https://www.timeout.com/melbourne/news/
melbournes-stage-3-stay-at-home-restrictions-will-return-on-july-9
Murray-Atfield Y, Dunstan J. Melbourne placed under stage
4 coronavirus lockdown, stage 3 for rest of Victoria as state of
disaster declared [Internet]. ABC News. 2020. [Accessed 11 Feb
2021.] Available from URL: https://www.abc.net.au/news/2020-
08-02/victoria-coronavirus-restrictions-imposed-death-toll-cases-
rise/12515914

Australian Government Department of Health. Coronavirus dis-
ease (COVID-19) epidemiology reports, Australia, 2020. 2020.
[Accessed 15 Jan 2021.] Available from URL: https://www1.health.
gov.au/internet/main/publishing.nsf/Content/novel_coronavirus_
2019_ncov_weekly_epidemiology_reports_australia_2020.htm
Kwok KO, Li KK, Chan HHH, Yi YY, Tang A, Wei WI, Wong SYS.
Community responses during early phase of COVID-19 epidemic,
Hong Kong. Emerg. Infect. Dis. 2020; 26: 1575-9.

Bowman L, Kwok KO, Redd R, Yi Y, Ward H, Wei WI,
Atchison CJ, Wong SYS. Public perceptions and preventive behav-
iours during the early phase of the COVID-19 pandemic: a com-
parative study between Hong Kong and the United Kingdom.
J. Med. Internet Res. 2021. https://doi.org/10.2196/23231

Kwok KO, Li KK, Lee SS, Chng PHY, Wei VWI, Ismail NH,
Mosli N, Koh D, Lai A, Lim JW. Multi-centre study on cultural
dimensions and perceived attitudes of nurses towards influenza
vaccination uptake. J. Hosp. Infect. 2019; 102: 337-42.

Supplementary Information
Additional supplementary information can be accessed via
the html version of this article at the publisher’s website.
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tories (except those in Table 1) in the Asia-Pacific region
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