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Background 
·April 30th 2018 ɀ NIPT introduced as part of National 

Screening Programme in Wales; 

·All pregnant women in Wales who have a higher 
chance serum screening result of greater than 1 in 150 
are now offered NIPT for trisomies 13, 18 and 21 
·NIPT test performed in-house at AWMGL using 

Illumina  Verifi  technology 
·Technical and clinical validation completed in 2017 
·ISO 15189 accredited service (Scope of assessment ɀ 

2017 ETS 8988 W69438) 
·NIPT for aneuploidies Pilot EQA  2017 and 2018 ɀ 

satisfactory performance 

 

 

 



NHS NIPT services in Wales 
Referral reasons 

·Combined or quad screening risk of greater than 1 in 
150 

·Previous child or pregnancy with trisomy 13, 18 or 21 

·Carrier parent of a Robertsonian translocation 
involving chromosome 13 or 21 

 

Options 2 and 3 are only available by referral to the 
Clinical Genetics Service  



Illumina NIPT-16 workflow 



Data analysis 
ÅThe VeriSeq software automates the bioinformatics 

analysis of the sequencing data 

ÅCalculates a Normalised Chromosome Value (NCV) for 
the target chromosomes ɀ compares the number of 
ȬÃÏÕÎÔÓȭ ÆÏÒ ÔÈÅ ÔÁÒÇÅÔ ÃÈÒÏÍÏÓÏÍÅ ɉΫέȾΫβȾάΫɊ ×ÉÔÈ ÔÈÅ 
ÎÕÍÂÅÒ ÏÆ ȬÃÏÕÎÔÓȭ ÆÏÒ ÐÒÅ-determined reference 
chromosomes 

ÅNCV is the number of standard deviations from the 
average diploid ratio 

ÅLow chance result ɀ NCV from -4 to +4 

ÅHigh chance result ɀ NCV of >4 

 



Analysis and reporting 



NIPT audit : 1st May 2018 to 30th April 2019 
 

TOTAL SAMPLES PROCESSED ɀ 591 

(Annual number of pregnancies in Wales = 30,000) 

 

·Higher chance screening risk = 552 

·Previous trisomy or carrier parent = 28  

·Screening pathway fail = 11  

 

 



Results 
ÅLow chance results = 90% 

ÅHigh chance results = 9.7% 

T21 ɀ 7.8%, T18 ɀ 1.4%, T13 ɀ 0.3 % 

·Fail= 0.3% 

ÅAve reporting time =  6.6 days 

ÅCases reported within 14 cd = 99.3% 

 



Failed samples 

REASON Invasive  testing  Outcome  

FAIL 1 Aneuploidy of reference 
chromosome 

No Normal male 
infant born at 35+5 
weeks 

FAIL 2 Aneuploidy of reference 
chromosome 

Yes ɀ Amnio at 17 
weeks (shortened 
limbs) 

Array showed low 
level mosaic 
trisomy 16 

FAIL 3 Failed internal laboratory QC 
parameters 

Yes - Amnio Normal QF-PCR 
test 



Failed samples 
·Fail 3 ɀ Internal QC parameters indicated an 

unreliable result 
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Fail 3 cont. 

OUTCOME - Invasive sample received. No evidence of 
trisomy 18, or 13 or 21 



Follow up testingς 1st 6 months 
Total  Invasive 

testing  
 

Post-mortem 
following fetal  
loss 

At 
birth  

No further  
testing  

Trisomy 21 31 22 0 5 4 

Trisomy 18 5 3 0 0 2 

Trisomy 13 2 1  1 0 0 



Confirmation testing ς first year 
  
High chance  result  Total  Follow up 

testing  
Confirmation  
rate  

Trisomy 13 2 2 50% 

Trisomy 18 6 4 100% 

Trisomy 21 42 35 100% 

PPV for trisomy 18 and 21 = 100%  PPV for trisomy 13 = 50% 



NIPT effect on amniotic fluid samples received 
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NIPT effect on amniotic fluid samples received 

0

20

40

60

80

100

120

M
a

y
-1

7

Ju
n
-1

7

Ju
l-
1

7

A
u

g
-1

7

S
e
p

-1
7

O
ct

-1
7

N
o

v
-1

7

D
e

c-
1

7

Ja
n

-1
8

F
e

b
-1

8

M
a

r-
1

8

A
p

r-
1

8

M
a

y
-1

8

Ju
n
-1

8

Ju
l-
1

8

A
u

g
-1

8

S
e
p

-1
8

O
ct

-1
8

N
o

v
-1

8

D
e

c-
1

8

Ja
n

-1
9

F
e

b
-1

9

M
a

r-
1

9

A
p

r-
1

9

Abnormality rate of amniotic fluid samples referred as part 
of screening pathway in Wales  

Total

Abnormality rate



Conclusions 
·The intro of NIPT within the National Screening 

Programme in Wales has resulted in; 

1) a reduction in the number of amniocentesis tests 
performed as part of screening pathway 

2) an increase in the abnormality rate of invasive testing 
samples referred as part of screening pathway 

·NIPT has also offered an alternative to invasive testing 
for couples with previous trisomic pregnancies and 
Robertsonian carriers (13 or 21) 

 

 



·NIPT at AWMGL ɀ High PPV for T21 and T18.  

 

 

 


