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Genetics is everywhere 

    



Twins: Alike…, 

    



Twins: Alike, but not Alike… 

    



    

Twins: Alike, but not Alike… 







    

 

Conventional cytogenetics 

 

Fluorescence In Situ Hybridisation 

 

Comparative Genomic Hybridisation 

 

DNA Microarray 

a. Comparative Genomic hybridisation 

b. Single Nucleotide Polymorphism 

 

Polymerase Chain Reaction 

a. reverse transcription 

b. quantitative real-time 

  

        

Genetic technologies 



DNA seqencing generations 
    

discontinued in 

2013 

more or less 

defunct 

bankrupt in 

2012 
shut down 

in 2012 

    



Genetic services 

in Hong Kong 

1960s minimal organised activities in medical genetics 

1970s introduction of cytogenetics (Dr Alice Chau) 

1975 genetic counselling clinic in QEH 

(chromosome studies on orcein stained slides by clinicians) 

1978 Prof Ferguson-Smith’s recommendation (HKU) 

1980 Prof Polani ‘s report on planning genetic services  (MHSD) 

2011 Dr Zimmern’s report on genetic and genomic  services (HA) 

 

 

 

 

 

 

    



    

1981 Clinical Genetics Service, MHSD (at TYH) 

 (+ some blood cancers and solid tumours) 

1984 Clinical Genetic Neonatal Screening Unit (DH) 

 (G6PD deficiency, congenital hypothyroidisim) 

1980s HKU, Department of Medicine 

 (cytogenetics and molecular genetics) 

1990 QMH, Department of Pathology – cytogenetics 

1990s QMH, Department of Pathology 

 (FISH, Southern blot, polymerase chain reaction) 

1993 QEH, Department of Pathology – cytogenetics 

1995 PWH, Department of ACP (Haematology) – cytogenetics 

 

 
 

 

 

Genetic services 

in Hong Kong 



    

• very diverse practices and protocols 

• unavailability of many genetic assays 

• inequity and inequality of patient access 

• inability to follow international guidelines 

 

 

Genetic services 

in Hospital Authority 



The Rise of 

Molecular Genetics 

• rapid diagnosis of infectious diseases 

• international guidelines/practices 

– WHO Classification 

– FDA drug relabelling 

– gene-targeted therapy 

• patient complaint-driven development 

    



HA Genomics 
a long history of struggle 

Date Title Presenter 

3 Dec 02 Molecular pathology – evidence-based or visionary CS Ng 

26 May 06 Cytogenetics/molecular diagnostics in haematology WF Ng 

9 Oct 07 Cytogenetics/molecular diagnostics in haematology KF Wong 

2 Apr 08 Development/expansion of molecular diagnosis FHB meeting 

23 May 08 Territory-wide cytogenegtic service KF Wong 

1 Jul 08 Development & expansion of molecular diagnostics 

1 Jul 09 Territory wide cytogenetic service (Phase I) 

    



Date Title Presenter 

16 Aug 09 Molecular diagnostics for cancer SK Au 

Application of molecular techniques in the management of infections Raymond Lai 

Integrated molecular diagnostic services Albert Chan 

Molecular diagnostics KF Wong 

Territory–wide cytogenetic service KF Wong 

25 Aug 09 Investing molecular diagnostics – corporate strategy to meet healthcare 
challenges (business case study) 

KF Wong 

25 Nov 10 Rationalizing blood cancer treatment with molecular diagnostics KF Wong 
Albert Lie 

19 Oct 11 Blood Cancer Genomics – To meet current needs, to build for the future KF Wong 

30 Oct 12 Blood Cancer Genomics – To centralize or not to centralize, is that the question? KF Wong 

25 Mar 14 Modernize the management of blood cancers through enhancing molecular tests  KF Wong 

   
HA Genomics 

a long history of struggle 



Time Speaker Title 

9:00–10:00   Dr Ron Zimmern Genetic service networking and test/technology prioritization 

10:00–10:30 Dr HW Liu Hurdle, strategy & roadmap for developing genetic services in HA 

10:30–11:00 Intermission 

11:00–11:45 Prof Dennis Lo How I test the foetal genes 

11:45–12:30 Dr Stephen Lam 30 years’ experience of clinical genetic service 

12:30–2:00  Lunch 

2:00–2:45 Prof CW Lam How I test the drug genes 

2:45–3:30 Dr Chloe Mak How I test IEM 

3:30–4:15 Dr Lisa Siu How I FISH 

4:15–5:00 Dr Edmond Ma How I build a molecular diagnostic laboratory 

    Joint Commissioned Training 
COC(Path) and CCGS 

Wednesday, 10 November 2010 



COC(Pathology) proposals 

2002 paediatric and molecular pathology 

2004 rapid diagnosis of infections 

2006 cytogenetic/molecular diagnostics 

2007 molecular pathology (all disciplines) 

2009 Investing Molecular Diagnostics 

2010 blood cancer molecular diagnostics 

2012 blood cancer & solid tumour genomics 

2014 Service Monitoring System (BCG) 

2015 Annual Blood Cancer Statistics 

2016 blood cancer molecular diagnostics(?) 

 

 

 

Phase I service provided upon 

clinician’s requests in 2009, 

and phase II only in 2014 

Funding given in 2008 after a 

complaint in 2006 but WHO 

Classification revised in 2008 

    

三三共識 

一區一檢一站式服務  

(PWH-NT; QEH-KLN; QMH-HK) 



    

Service Models 



        

Corporate Strategies should be in place for the 

development and provision of molecular diagnostic 

service with a two-tier approach. The working group 

recommends that individual cluster should has its 

own molecular diagnostic laboratory with a 

standardised test menu…. 



        



HA Committees 

• Central Committee on Genetic Service                 
(co-chaired by Dr Mary Tang and Dr HW Liu) 

– Expert Panel on Training and Development for Clinical 
Genetics and Counselling, chaired by Dr Mary Tang 

– Genetic Test Formulary Advisory Group (renamed GTF 
Scientific Committee), chaired by Dr KF Wong 

• Preparatory Committee on Strategies of Genetic & 
Genomic Services in Hong Kong (HA, DH  U’s)       
(co-chaired by Dr HW Liu and Dr Shirley Leung) 

 (Advisory Group of PCSGGS@HK, chaired by Dr TS Lam) 

 

 How to integrate genomics into mainstream medicine? 

    



22 

Further information required 

Yes 

No 

Applicant seeks support from 
COC(Path) and other relevant COC(s) 

Application form submitted to GTFSC 

Applicant presents the proposal to 
GTFSC if needed 

GTFSC endorses or rejects proposal 

Additional information 
assessed by GTFSC 

GTFSC makes recommendation to 
CC(GS) 

CC(GS) accepts or rejects GTFSC 
decision 

    HA GTFSC Evaluation Process 



        



    HA Genetic Test Formulary 

web-based search engine 



Feb 2012 May 2012  Oct 2012 Mar 2013 May 2013 Sep 2014 4Q2014 

Identify service  

need & gap 

Devise long-term 

term strategy 

prioritization &  

evaluation of test 

COC & CC 

Annual Plan (Cluster) 

 

• 3-digit proposal preparation 

• 3 year rolling plan to CTechC 

• CC(COC) engaged 

  

3-digit forum  

presentation 

Procurement 

of new equipment 

Staff recruitment 

Service 

 Implementation 

Planning Cycle - Timeline 

SMM 

presentation 

    



    



Expert Panel on 

Cancer Genetics  

Genetic Test 

Formulary  

Scientific 

Committee 

Applicant 

Introduction of 

new genetic/ 

genomic tests 

27 

Applicant 

For resources 
bidding 

Decision 

    
Introduction of genetic tests in HA 

an expedite approach? 

CC  

(Genetic Services) 



Proposed strategy 

• territory-wide top-down approach 

• equity and ready accessibility 

• standard menu and practices 

• timely and rapid-responding 

• cost-effective service prioritisation 

• Quality Service Monitoring System 

    



    



Other Considerations 

• Drastic and on-going changes in the use 
of genetic testing outside Hong Kong 

• Cancer as a chronic and treatable disease 

• How to balance among competitive 
healthcare demands? 

• How to better dovetail the provision of 
genetic and genomic tests with other 
funding sources (gene targeted therapy)? 

 

 

 

    



Direct-to-Consumer Testing 

order kit online 

spit into tube 

choose from a menu 

results mailed back 

    



    



    



    



Time Milestone 

1960 Ph chromosome, first phenotype-specific chromosomal abnormality 

1970 first banded human karyotype 

mid 1970’s Sanger DNA sequencing technique 

1978 International System for Human Cytogenetic Nomenclature 

mid 1980’s fluorescence in situ hybridization 

1991 ISCN (1991): Guidelines for Cancer Cytogenetics 

early 1990’s metaphase comparative genomic hybridization 

mid 1990’s multi-colour fluorescence in situ hybridization 

early 2000’s comparative genomic hybridization/single nucleotide polymorphism array 

late 2000’s massively parallel high-throughput DNA sequencing 

    
Cancer Genomics 

its evolution 



    

Today’s prophecy will prove tomorrow’s fallacy…, 



To test or not to test, is that the only question? 
 

But, do we know which are likely to be relevant? 
Can we handle the truth (no treatment or cure)? 
Do we know our limits, given the rapid expansion 
of knowledge in genetics and paucity of training? 

 

    



「上檢檢百姓之苦、 

    中檢檢社會之疾、 

        下檢檢政客之病。」 

 

    

真正偉人的雙手並不浸在甜美的花
汁中，它們常忙於處理一片惡臭的
膿血。真正偉人的雙目並不凝望最
翠拔的高峰，它們常低俯下來查看
一個卑微的貧民的病容。孩子們，
讓別人去享受 “人上人” 的榮耀，我
只祈求你們善盡 “人中人” 的天職。 

 

—《念你們的名字》張曉風  



Thank You 


