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Current Universal Down’s Screening 

Program In Hong Kong 

Invasive 

 Diagnostic 

 procedure 

Population 
(2015) 

1st  trimester 

 NT + biochemical 

 screening 

risk of Procedure-

related miscarriage  

+ve  

+ve  

Coverage 

>90% 

2nd trimester 

biochemical 

 screening 

Non-invasive prenatal test   

+ve  



First Trimester Down’s Screening 

Sensitivity: 90%      False positive rate: 5%  

LRPAPPA  Risk = LRHCG* 

Maternal 

 history 

fbHCG  PAPP-A 

Background risk * LRNT* 

Nuchal 

Translucency 



Cell-free Fetal DNA in Maternal 
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Placenta 
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Maternal Circulation 

10:90 

Fetal Maternal 

Average but variable 

Some are Unique sequences to chr 21 from maternal 

Some are Unique sequences to chr 21 from fetal 



NIPT as Primary Screening  
for Down’s Syndrome 

 
NIPT to replace current universal combined 

screening  
 



Comparison of cFTS vs NIPT  

1. Detection rate  

2. Missing abnormality  

3. Procedure-related miscarriage  

4. Cost-effectiveness  

5. Potential problems  
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NIPT as Primary Screening for Down’s 

Syndrome  
                         Performance   

1st tri 

combined 

Invasive 

test  

NIPT 

T21 

Sensitivity 90% 100% 99.2% 

False + 

rate 

5% 0% 0.09% 

NIPT is very accurate but still a screening 

Gil et al UOG 2015 

Based on 24 studies (1051  T21 and 21,608 euploidies) 

1. Detecting more babies 
with Down’s  
 

2. Less invasive procedure 
 less miscarriage  



NIPT as Primary Screening for Down’s 

Syndrome  
                         Performance  

1st tri 

Combined 

T21 

1st tri 

Combined 

T13/18 

NIPT 

T21 

NIPT 

T18 

NIPT 

T13  

NIPT  

FPR 

Sensitivity 90% 95% 99.2% 96.3% 91% 

False + 

rate 

----- 5% ---- 0.09% 0.13% 0.13% 0.35% 

NIPT is very accurate but still a screening 

Gil et al UOG 2015 

Based on 24 studies (1051  T21 and 21,608 euploidies) 



• T18 DR 96.3%; FPR 0.13%  

• T13 DR 91%; FPR 0.13% 

 

 

 

How about other 

chromosomal abnormality 

Gil et al UOG 2015 

• Sex chromosome 

• Chromosome rearrangement  

• Huge NT 

• Use of prenatal microarray 
(Additional 5-10% Pathogenic 
CNV’s)  



Convert the combined DSS to NIPT 

• ACMG :  

• ~50% of cytogenetic 
abnormalities detected 
by amniocentesis will 
not be detected if only 
trisomy 13,18,21 are the 
only aneuploidies being 
screened 

 

• Susman et al:  

• combined DSS vs 
universal NIPT 17% 
atypical chromosomal 
abnormality wound be 
missed  
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Convert the combined DSS to NIPT 
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+  

• ACMG :  

• ~50% of cytogenetic 
abnormalities detected 
by amniocentesis will 
not be detected if only 
trisomy 13,18,21 are the 
only aneuploidies being 
screened 

 

• Susman et al:  

• combined DSS vs 
universal NIPT 17% 
atypical chromosomal 
abnormality wound be 
missed  

 

 

 

 

 



Chromosomal Abnormality Fetuses NT>=3mm 

Trisomy 21 83 45% 

Trisomy 18 37 38% 

Trisomy 13 21 62% 

Turners 15 93% 

Chromosome Mosaic 8 38% 

Chromosomal Translocation 6 67% 

Chromosome Rings 2 0% 

Deletion 2 50% 

47 XXX 3 0% 

47 XXY 2 50% 

Triploidy 1 0% 

Other 8 38% 

Local Downs screen +ve pregnancies since July 2010-2014  

Detectable by 
cffDNA 

Incidental aneuploidy detected in 25% (including sex chr) 
                                                              14% (excluding sex chr) 

T21  DR91%    83 
          

High NT 
26 (55%) 



Comparison of cFTS vs NIPT  

1. Detection rate  

2. Missing abnormality  

3. Procedure-related miscarriage  

4. Cost-effectiveness  

5. Potential problems  

What is aim of providing screening ? 
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NIPT – False positive rate  

1st tri 

Combined 

T21 

1st tri 

Combined 

T13/18 

NIPT 

T21 

NIPT 

T18 

NIPT 

T13  

NIPT 

Sex chr 

NIPT  

FPR 

Sensitivity 90% 95% 99.2% 96.3% 91% 

False + 

rate 

----- 5% ---- 0.09% 0.13% 0.13% 0.37% 0.72% 

NIPT is very accurate but still a screening 

Gil et al UOG 2015 

Based on 24 studies (1051  T21 and 21,608 euploidies) 



NIPT  

No results  

 
No results rate ranged from 0 - 12.2% 

 
Exclude inadequate sample and transport 

problem  still 0-6.3%  
  

Gil et al 

UOG 

2015 



Failure Rate 

Benn et al UOG 2013 

Redraw and retest  still ½  cases failure  



No results ? Invasive test 

• Porspective multicenters (35)  

• 15,841 participants 

• 3% no results rate  

• Among no results group, 2.7% aneuploidy vs 0.4% in 
overall cohort 

• Estimation : 
– 40,000 x 3% x 2.7% = 33  

  



NIPT – False positive rate  

1st tri 

Combined 

T21 

1st tri 

Combined 

T13/18 

NIPT 

T21 

NIPT 

T18 

NIPT 

T13  

NIPT 

Sex chr 

NIPT  

FPR 

Sensitivity 90% 95% 99.2% 96.3% 91% 

False + 

rate 

----- 5% ---- 0.09% 0.13% 0.13% 0.37% 0.72% 

Gil et al UOG 2015 

Based on 24 studies (1051  T21 and 21,608 euploidies) 

                         +  

 No results:  3.2%  
                    4% 



MISCARRIAGE RATE ≈ 0.9% 
(NOT EXLCUDING BACKGROUND RATE)  



Iatrogenic Loss / Procedure Loss Rates  

Procedure Loss Rate after 
amnio ≈ 1%  

Study by A Tabor et al 1986 

Improvement in amnio/CVS performance 
over last 30 yrs? 

Procedure Loss Rate ≈ 0.5-1%  

Fetal Diagn Ther 2010 

UOG 2014 

Procedure Loss Rate  Amnio ≈ 0.11% 
                                      CVS ≈ 0.22% 

Background miscarriage rate  



DSS 2015 

(n=40207) 

DSS1 

(91.7%) 

36877 

Screen+ 5.4% 

DSS2 

3330  

Screen+ 6.7% 

Miscarriage : 1991 +223 = 2214  
                         2214 x 0.9% = 20 

Miscarriage : 
4%  1608 
1608 x 0.9% =15 

NIPT  
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"One of the issues with respect to whether a certain test should be recommended 
inevitably has to include the issue of cost. Until everybody has a good understanding 
of what this test is going to cost globally for large numbers of patients, I think we 
have to be careful about what we recommend ...... replacing the current technology“ 
 
Associate Editor, The New England Journal of Medicine 

cffDNA Performance in low risk and high risk should be similar  



Recent cost studies for implementing cffDNA Test  

Harmony Test 
Targeted analysis 

2014 

2013 

2013 ? 



Miscarriage: 1991 +223 = 2214  
2214 x 0.9% = 20 

Miscarriage : 
4%  1608 
1608 x 0.9% =15 

Detection rate :  
98 x 99.2 %  ~97 
Miss 1 DS 

Detection rate :  
(84 + 4 )/98 = 90% 
Miss 14 DS 
 

NIPT  



Convert the combined DSS to NIPT 

Invasive 

 Diagnostic 

 procedure 

Population 

1st  trimester 

 USG NT +  
Biochemical screening 

+ve  

Invasive 

 Diagnostic 

 procedure 

Population 

NIPT 

+ve  

USG  

+  

DSS  NIPT  Per year 

USG  Same  Same  

Blood test HCG+PAPPA 

($220)  
8.85M 

cfDNA 
($4400) 
177M  

~ 168M  

Missed DS  14(4) 1 13 (3) 

Miscarriage 20 15 -5 

Amnio/CVS 2214 1608 -606 

Assume NIPT market price : HKD 4400 
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Not for Primary Screening ≠ No role 

  



Universal Screening - How should it be integrated ? 
   To reduce iatrogenic loss   

NIDT for All 

Fetal Morphology Scan 

-ve NIDT 

+ve NIDT 

USG Scan (Dates +/- NT?) 

CVS/Amnio 

Counselling 

Pre-test Information 
5.3% ~HK$ 10M 
Less invasive tests  
Reduce 20 1 
miscarriage  
 



Universal Screening - How should it be integrated ?   

Why Primary screening ? 
Contingent  Screening should be more cost-effective  

250          90%       5%        



Universal Screening - How should it be integrated? 
    To improve detection rate   

NIDT for All 

Fetal Morphology Scan 

-ve NIDT 

+ve NIDT 

USG Scan (Dates +/- NT?) 

CVS/Amnio 

Counselling 

Pre-test Information 13% ~HK$ 23M 
Detection : 96%  
Missed DS: 14  4 
Miscarriage:203   



Conclusion  

• NIPT should not be used as primary screening for Down’s 
syndrome to replace current combined screening 

– Although detect more Down’s syndrome,  it will miss other 
chromosomal/genetic/structural abnormality   

– Retain the first trimester scan will be required to identify these 
abnormalities   

– The reduction in invasive tests and the procedural related 
miscarriage is overestimated  

– It is unlikely to be cost-effective  

 

• Services could be improved using NIPT as sequential 
screening or contingent screening  



Thank you 


