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Conventional phylogeny and Evolution rate

1,981 sequenced cases
(As of 16 Nov 2021)
>1,781 cases
(as of 16 Nov 2021)

Wave 4
(Oct 20 – Apr 21)

Wave 3
(Jun 20 – Sep 20)

Wave 1
(Jan 20 – Mar 20)

Wave 2
(Apr 20 – May 20)
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Construction of the “Time Tree” 

 The number of mutation can 
be used as a ‘molecular 
clock’ to date the 
divergence between 
sequences.

 The tree was re-rooted to 
infer the internal nodes 
(ancestors).

 This tree demonstrates the 
phylogenetic relatedness 
and divergence of SARS-
CoV-2 cases in Hong Kong 
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Construction of the “Time Tree” 

 The dates of case 
confirmation were added

 Branch lengths correspond 
directly to elapsed time

 Each node is placed such 
that its position reflects its 
known or inferred date.
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Construction of the “Time Tree” 
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Frequency of SARS-CoV-2 lineages from 2020-2021
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1st wave of outbreak (Jan – Feb 2020) 

 50 cases of SARS-CoV-2 infections

 8 imported cases

 42 locally-acquired cases

 Hotpot cluster

 Cheung Hong Estate / Star Seafood restaurant 

 Mahjong Family 

 Taikoo Shing Engineer Family

 Buddha Worship Hall
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Imported cases

Taikoo Shing Engineer 

Cheung Hong Estate / 
Star Seafood Restaurant

Mahjong family

Hotpot cluster

Buddha 
Worship 
hall

Sporadic cases in Eastern district 

First SARS-CoV-2 genome

Leung et al. Emerg Infect Dis 2021

 Phylogenetic clustering highly 
concordant to the 
epidemiological investigation

 Multiple cases in Eastern 
District were likely caused by a 
single source  Hidden 
transmission chain 

 Identified the potential source 
of the Buddha Worship Hall 
cluster 

 Demonstrated the possibility of 
“hidden spreader” as a source 
of COVID-19 community 
outbreak.
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S / A
L / B V / B.43 
O / B.28 

Case #1  Wuhan       HK West HSR (23rd Jan) 

Case #2  Wuhan         Ma On Shan (18th Jan)

Hotpot cluster         (28th Jan – 8th Feb)

mahjong cluster              (28th -30th Jan)

Hong Mei House & Star Seafood               
(22nd Jan – 8th Feb)  

Taikoo Engineer family 
(25th Jan – 14th Feb) 

Buddha Worship hall            (8th – 28th Feb)

Case# 13 Wuhan        Whampoa (29th Jan)

Wave 1
Time point: Jan-Feb 2020
Major Lineages : B.43
Source: Returnees from China

GISAID Clade / PANGO lineage

O / B.42 
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2nd wave of outbreak (Mar – Apr 2020) 
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3rd wave of outbreak (Jul – Sept 2020) 

Page  12
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Good Hope School
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#1428 (4/7) Yuen Long

#1546 (10/7) 
Po Tin 

#1561 (10/7) 
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Saga
Learning 
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Sheung 
Sze Wan 
Village
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#2144 (23/7) 
Sai Wan Ho

#1878 (14/7) 
Siu Sai Wan
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#1524              (14/7)

Local 
cases

GR / B.1.1.63
GR / B.1.1.47

Imported 
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#4884 (7/9) Transport City
#4215 (12/8) Kwai Chung 
Container Terminal

Wave 3
Time point: Jul-Sept 2020
Major Lineage : B.1.1.63
Source: Aircrew and Sailors 
exempted from quarantine
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Government suspended unrestricted crew changes in July 2020 
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Hong Kong/ Health & Environment 

Hong Kong third wave: as more sailors confirmed with Covid-
19, experts call for suspension of unrestricted crew changes 
• "If a group has con1e in [from other places]. but quarantine is not imposed on them --· this will only lead 

to sustained entry of the virus·~ government adviser 

· According to the Marine Department. about 10,000 sea crew members have been granted quarantine 
exemption to date 

-Elizal>eal ca-ang and Victor "Ting 
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十月至十一月部分本地個案的地理分佈Pre-Wave 4
Time point: 25 Sept - 10 Oct
Major Lineage : B.1.36.27
Source: Imported case from 
Nepal

GH / B.1.36.27

Local 
cases

Imported 
cases

Siu et al. Emerging microbes & infections 2020
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Pre- 4th Wave of Outbreak (Sept – Oct 2020) 

 Under the 14-day compulsory 
quarantine arrangement, persons must 
stay in their pre-arranged quarantine 
premises (in hotel rooms) at all times

 Although electronic wristbands are 
arranged to monitor travellers’ location, 
they can still be visited by or even dined 
with their families or friends at the hotel 
rooms.

 Visitors may be infected and spread the 
virus in the community
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Eme..-ging Microbes & Infections 
2020. VOL . 9 
https://doi.,or-g/ 10. 1080/ 22221751.2020.1851146 

LETTER @ OPEN ACCESS 

Will a new clade of SARS-CoV-2 impo1rted i 1nto the, community spark a fou 1rth 
waive of 'the, COVID-19 outbreak in Hong Kong? 

Gilman Kit-Hang Siu a#, Lam-Kwong Leea#, Kenneth Siiu-Siini Leungb#, Jake Siiu-Lun Leunga'. -.r·imothy 
Ting-Leung Nga, Chloe Toi-Mei Chana, Kiingsley King-Gee Tam , Hiu- Viin Laoa . A llan Ka-Lun Wuc .. Miranda 
C hong - Yee Yauc, Yvette Wai-Man Laic , Kitty Sau-Chun Fungd , Sandy Ka-Yee Chaud . Bar-ry Kin- Chung Wongd , 
Wing Kin Toe , Kristine Luke , Alex Yc:J1t - Man Hoe , Ta'k - Lun Qucf, Kam Tong Yip.-, Wing Cheong Yamb , David 
Ho- Keung Shum9 and Shea P i ng Yip a 

aoepalrtment of Heal t:h Teclhnology and lnformat,ics. The Hong Kong Polytechnic University. Hung Hom. Hong K ,ong Special Administrat.ive 
Region, People's Republic of China; bDepartment of M · crobiology. Li Ka Shi ng Faculty of Mediicine. Tlhe Universiilty of Hong Kong,. 
Pokfiu am, Hong Kong Special Adn,iniistratiive Reg ion .. People's Republic of China; cDepartrment of Clinica1 Pathology, Pamela Youde 
Ne-thersole Eas;tern Hospital, Chai Wan •. Hong Kong Special Administratiive Region,. People' s Republic of ChiITTa; dDepartment of Clinical 
Patho:logy, United Christian 1Hospi"ta1m. Kwun Tong. IIHong Kong Special Administrative Region. People' s Repub'Hc of China; eDepartment of 
Patho11ogy, Princess Margaret IHospita,I_. Kwai Chung .. Hong Kong Special A.dminis"trative Regi on. People"s Republic of Chi na; ' :Department of 
Clinical Pathollogy, Tuen M.un Hospital. Tuen Mun ... Hong Kong Special Admini stratJive Re,g ion, People' s. Republic of Chi na; 9 Faculty of 
Health and Sodcal Science. The Hong Kong Polyte<:hnic University,. Hung Hom. Hong Kong Special Admin ist:r atiive Region, Peopl!e ' .s 
Republic of China 

ARTICLE HISTORV Re5eived 16 Oct;,pber 2020; Revcised 4 November 2020; Accep[ed 8 November 2020 
IKEVWORDS COV,10- 19; SARS- CoV- 2; who e genome sequencing; Phylogeny; oucbreak 

> a, 6255c > t (Orfla Al997V), 7504c > t, 18,877c > t, 
22,444c > t, 24,1 75t > c, 26,060c > t (Orf3a T223I), 
26,735c > t, and 28,854c > t (N SI 94L). Notably, the 
new genomes differ fron1 those in the third wave by at 
least 22 nucleotides (Supplementary Figure 2) . Based 
on our previous study [I ], the average evolutionary 
rate of SARS-CoV-2 was 3.04 x 10-3 substitutions per 
site per year, meaning that the virus may accumulate 
about 7.6 nucleotide changes per month. The signifi
cant variations in the genomes might indicate that 
the new SARS-CoV-2 variants are unlikely to evolve 

As many parts in the world are experiencing a new 
wave of infections with exponentially increased 
confirn1ed cases, the city's border control measures are 
needed to be strengthened top revent imported infections. 
l t would seem advisable to elevate the testing and quaran
tine arrangement for passengers fron1 low-risk places to 
the same level as for those from high-risk places. During 
the 14-day compulsory quarantine, travellers would be 
better to stay in the quarantine centres or hotels desig
nated by the Government, where visitors are not allowed. 

Of particular concern is a recent much-touted plan 
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4th wave of outbreak (Nov 2020 – April 2021) 

Wave 4
Time point: 19 Nov 2020 – 21 April 2021
Major Lineage : B.1.36.27
Source: Dancing cluster (n=736)
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4th wave of outbreak (Nov 2020 – April 2021) 
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4th wave of outbreak (Nov 2020 – April 2021) 
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4th wave of outbreak (Nov 2020 – April 2021) 

Transmission Chain 1

 Central Kowloon Tunnel
 K11 Musea
 Caritas Lok Yi School
 Ursus Fitness
 Sporadic cases (n=20) in Tuen Mun (in April 2021)
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4th wave of outbreak (Nov 2020 – April 2021) 

Transmission Chain 2
 Fong Shu Chuen Day Activity Centre
 LOHAS Park Construction site
 Artificial Island of HZM bridge
 Princess Margaret Hospital Medical Day Ward
 Sporadic cases (n=18) in Eastern District (Jan 

2021)
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4th wave of outbreak (Nov 2020 – April 2021) 

Transmission Chain 3

 Chuen Cheung Kui Restaurant 
 Otto Mezza 8½ Bombana
 Sporadic cases in Kowloon East District
 United Christian Hospital Palliative and Medical 
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Phylogeographic Study of hospital outbreak

T470N in S protein

T470N absent

Period: 18 Dec – 30 Dec 2020

Case: 12 patients and 9 staff

Location: General Medical & Palliative care ward

Cheng VCC, Fung KSC, SIU GKH et al. Clin Infect Dis. 2021
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S-T470N

Without 
T470N

Cheng VCC, Fung KSC, SIU GKH et al. Clin Infect Dis. 2021
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Cheng VCC, Fung KSC, SIU GKH et al. Clin Infect Dis. 2021

UCH parient cases carried T470N 
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Beyond the 4th wave 
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Beyond the 4th wave 
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Beyond the 4th wave 
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Phylogeny 
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Tested positive on 17  and 18 Apr
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Geo-phylogenetic database for COVID-19 in Hong Kong
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Geo-phylogenetic database for COVID-19 in Hong Kong
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 Colour the cases with different attributes
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Geo-phylogenetic database for COVID-19 in Hong Kong
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 Filter out the cases with Delta variant Lineage AY.43
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Geo-phylogenetic database for COVID-19 in Hong Kong
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 Filter out the cases in Tai Po
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Take home messages
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 Geo-phylogenetic database for COVID-19 in Hong Kong, composed of > 1,000 SARS-
CoV-2 genomes, is established  

 Tree time and the interactive map can help to visualize the spatiotemporal spread of a 
viral strain in nearly real time

 If it is helpful, we are willing to disseminate the whole database and the soft code to 
CHP

 Wish to establish alliance with other institutions to enhance the coverage of genomic 
surveillance of SARS-CoV-2 in Hong Kong 
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