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Knowing May Pose Risk 



Lo YM et al. Presence of fetal DNA in maternal plasma and serum. Lancet. 1997 

16;350(9076):485-7. 



Cell-Free Fetal DNA Sequencing NIPT 

Clinical validity to detect trisomy 21 over 99.1% sensitivity.  

 

 

 

 

 

 

 

 

 



Clinical Advantages 

• 10th week onwards 

• No Miscarriage Risk 

• False-positive rate: 0.1% 

• High prediction with definitive result (Positive or Negative) 

 

 

• No clinical skill required 

• Can be done remotely 

 

 

 

 

 

 

 

 

 

 



Knowing Without Taking Risk? 

• Yes, by procedure 

• Maybe …  

• And, what else? 

• No procedural risk  

• But, conceptual risk? 





NIPT in the US 



NIPT in the World 

















Agarwal A et al. Commercial landscape of noninvasive prenatal testing in the United States. Prenat Diagn. 2013 Jun;33(6):521-31. 



Intellectual Properties 

“With a dominant and growing IP estate, we expect that Sequenom, to the exclusion of others, 

may have the freedom to decide which of many technologies to employ in the commercialization 

of noninvasive prenatal genetic testing.”  

 

Sayres L at al. the public interest? Science Translaonal Medicin e2012;4(144):144fs23  



Expanding Panels 

• Single gene disorders 

• Sickle Cell Disease 

• Cystic Fibrosis 

• Thalessemia 

• Achondroplasia 

 

 

 

 

 

 

 

 

 



Expanding Panels 

• 22q deletion syndrome (DiGeorge) 

• 5p (Cri-du-chat) 

• 15q (Prader-Willi/Angelman) 

• 1p (1p36 deletion) 

• Trisomy 16 

• Trisomy 22 

 

 

 

 

 

 

 

 

 





Emerging NIPT Technologies  
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Age-specified Fertility Rate in Hong Kong  

Hong Kong Census and Statistics Department , 2011 





Aging 

Aged…? 

















Ethical Concerns 

• Autonomy and Informed decision making  

• Normalizing attitude of termination of pregnancy (TOP) 

• Permissibly legalizing TOP due to disability or any 

undesired conditions 

• Quality Assurance 

• Accessibility and affordability 

• Justice and Fairness  

• Social-cultural values and norms 

• Treatment vs. enhancement - eugenics 

• Disability and neuro-diversity 

 

• And more and more 













• Overall Response Rate: 53.6% (327/610) 

• Mail-in Survey 

• Response Rate: 27.2% (90/331) 
• A previous study, conducted by Dept O&G, CUHK surveyed the same 

population, yielded a similar response rate of 32% (YM Chan et al, 2010) 

 
• In-person Survey 

 

 

 

 

Response Rate (n=327) 

Hospitals (n= 15) 

No (n=33.3, %) Yes (n=10, 66.7%) 

Completed: 

84.8% (208/245)  

Clinics (n= 132) 

No (n=104, 78.8%) Yes (n=28, 21.2%) 

Completed: 

85.3 % (29/34)  



Participants Characteristics (n=327) 

• Age: 39.1 (S.D= 12.1; Range= 20-78) 

 

• Gender  

• Male 13.5% 

•  Female 86.5% 

 

• Highest Education 

• Secondary/ Associate Degree 21.4% 

• University 67.0% 

• Master or above 11.6% 

 

• Profession 

• Obstetricians 28% 

• Midwives 70% 

 

• Years of Practice: 12.5 (S.D 11.1, Range 1-55) 

• Place of Work  

• Private 58.4% 

• Public 41.6% 

 

• Employment Status 

• Full-time 91.7% 

• Part-time 8.3% 

 

• Religion 

• Buddhist 6.1% 

• Christian 27.2% 

• Catholic 8.6% 

• None 58.1% 

 

 



• Carrier Status  
• e.g, colour blindness, cystic fibrosis, haemophilia 

• Condition of late onset  
• A disease that might be developed in later life 

• e.g Huntington disease, Alzheimer 

• Susceptible genes  
• Diseases involve complex interactions among many genes, in 

addition to environmental influences.  

• e.g, Cancers, Autism, Diabetes 
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Non-invasive Prenatal Whole Genome Sequencing 



Non-invasive Prenatal Whole Genome Sequencing 

3.4% 4.0% 

34.2% 

48.6% 

9.8% 

0.0%

10.0%

20.0%

30.0%

40.0%

50.0%

60.0%

Very
Unlikely

Unlikely Neutral Likely Very
Likely

Very Unlikely

Unlikely

Neutral

Likely

Very Likely

If non-invasive prenatal whole genome sequencing is available  

in antenatal services,  how like would you offer the test to women? 
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90-100%

11.9 

15.3 

17.6 

33.7 

70.5 
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68.6 

57.1 

39.1 

11.9 
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16.5 

16.1 

25.3 

27.2 

17.6 
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Yes No Not Sure

If the prediction rates of diseases/ traits of fetus are as follows,  

would you consider informing pregnant women about the result?  

Non-invasive Prenatal Whole Genome Sequencing 

Yes  No  Not Sure 



Non-invasive Prenatal Whole Genome Sequencing 

Carrier Status Late- onset Conditions Susceptibility 

Do you think knowing the following diseases/ traits of fetus is 

beneficial to the future child? 

Yes  No  Not Sure 



Non-invasive Prenatal Whole Genome Sequencing 

Carrier Status Late- onset Conditions Susceptibility 

Do you think it is permissible to terminate babies due to the following 

diseases/ traits? 

Yes  No  Not Sure 



Non-invasive Prenatal Whole Genome Sequencing 

Carrier Status Late- onset Conditions Susceptibility 

Would you promote the test assessing the following disease/ traits in 

prenatal care services at your clinic site? 

Yes  No  Not Sure 
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0-10% 

10-30% 

30-50% 

50-70% 

70-90%  

(Threshold) 

90-100% 

Prediction 

Conditions perceived to be beneficial to unborn child 

(Answered Yes) 

 Huntington (50%) 

 Cancers (55%) 

 Heart Conditions  (61%) 

 

No significant contradictory result:  

↑ Prediction Rate;  

↑ beneficial mean to unborn baby 

 

Relationship of prediction rate and  

perceived beneficial of PWGS to unborn child 
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0-10% 

10-30% 

30-50% 

50-70% 

70-90%  

(Threshold) 

90-100% 

Predictive Value 

(Answered No)  

 

No significant contradictory result:  

↑ Prediction Rate;  

↑ Permissible to undergo termination 

 Alzheimer disease (54%) 

 Huntington (70%) 

 Schizophrenia (70%) 

Conditions perceived to be permissible to undergo 

termination (Answered Yes)  

Relationship of prediction rate and  

perceived of permission to undergo pregnancy termination 
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0-10% 

10-30% 

30-50% 

50-70% 

70-90% 

(Threshold) 

  

90-100% 

Prediction 

No significant contradictory result:  

↑ Prediction Rate;  

↑ Intention to provide test services 

 

 

 

 

Intention to provide test services (Answered Yes)  

 Diabetes (80%) 

 Heart Conditions (80%) 

 Alzheimer disease (10.6%) 

Relationship of prediction rate and  

intended interested in test promotion 



“Prenatal whole genome 

sequencing screen could 

check all or selected 

interested genes. Patient are 

able to pick, like dim sum 

sheet, checking all the 

conditions they wish to know. 

However, it will be a problem if 

one checks all that apply, as it 

is uncertain how general 

patients, layman, can handle 

too much information” 
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Too much information 



59 



60 



61 



62 



63 



“It’s would be a great pressure 

if one plans to abort a baby 

based on whatever genes 

(conditions) screened. If 

mothers choose not to abort 

the baby after screening while 

knowing the chance of 

developing symptoms in later 

life, mothers would be very 

anxious. Therefore, it is better 

not to know.” 

64 

Unnecessary termination of pregnancy to 
prevent anxiety.  



“The difference from knowing 

and not knowing is giving one 

ability to take preventive 

measures. There is lack of 

preventive measure to be taken 

for some conditions, such as 

Alzheimer disease. They need 

to bear known conditions in 

long-term. I do not see it 

necessary” 
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Lack of Therapeutic Intervention 



Genetic Discrimination 

“With prenatal testing, we not only discriminate people 

with abnormalities after delivery, but also started 

discriminate/exclude the baby at conception, preventing 

them from arriving in the world. The issues will be 

escalated further with whole genome sequencing.” 
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WHO ARE AT STAKE? 

 

WHAT VALUES ARE AT STAKE? 


