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Screening for 
Down Syndrome
• 1970’s – maternal age

• 1980’s – second trimester 
biochemistry and 20w scan

• 1990’s – combined first trimester 
screen

• MA + PAPP-A + BHCG + NT



Value of 12-13 
week scan and 
biochemistry



NIPT

• Sensitivity for Trisomy 21 >99%

• Lower rates of invasive testing

• Earlier diagnosis of aneuploidy

• Gender



cFTS vs NIPT







NIPT

Maternal blood test, assesses free DNA which originates from the outer 
cytotrophoblast of the placenta. Placental DNA and fetal DNA are 
identical in 98% of pregnancies.

Targeted screening for T21, T18, T13, sex chromosome aneuploidies
• Harmony – Sonic – also offers 22q.11.2

• Percept – VCGS – also offers “RATs” (Rare autosomal trisomies)

• Generation – TML – also offers microdeletion panel



Positive predictive value for Trisomy 21, based on age



Labs report 
“accuracy”, 
but women 
need to 
know 
positive 
predictive 
value





NIPT Test 
failure – low 
fetal fraction

•Earlier test

•High maternal BMI

•HT, ART, LMWH

•Aneuploidy  risk is ~ 4x higher than background

• Increased risk adverse pregnancy outcome: miscarriage, IUFD, 
hypertension, prematurity

Commoner in:

•women who are high risk (apriori or based on CFTS risk greater than 
1:100) should be offered invasive testing

•women should have alternative screening arranged in addition to 
redraw if possible ie first trimester screening with biochemistry 

Redraw request

•Women should be informed of increased risk of aneuploidy and 
adverse pregnancy outcome

•Options should be discussed based on likely risk of aneuploidy (based 
on age, history, CFTS, ultrasound findings)

Failed NIPT (after redraw)





• Baseline Investigations

13 weeks (12-13+6)

Ultrasound

11 weeks

SAMSAS Biochemistry

6-10 weeks

Routine booking bloods Refer RHH

• Optional

Genetic Carrier 
Screening

Dating Scan
• Uncertain dates
• Pain/bleeding/severe 

nausea/anxiety
• History of ectopic or 

recurrent miscarriage
• ≥ 2 caesareans
• NIPT as 1st line screen

NIPT as first line screen:
• Improved sensitivity for T21 

(1:20,000 absolute benefit vs 
contingent screening)

• Earlier diagnosis
• Gender
• ? Microdeletions – low PPV, not 

recommended

Biochemistry through 
Douglas Hanley Moir



Is first 
trimester 
biochemistry 
necessary?

-NIPT
-declines aneuploidy 
screening

• All labs bulk bill – no out of 
pocket

• Useful for formal or informal 
assignment of risk for 
preeclampsia/FGR

• May indicate atypical genetic 
abnormality

• Can retrospectively do cFTS
if failed NIPT

• Disadvantage:
• Can cause confusion
• Need to write clearly 

on request form if 
NIPT is planned or 
patient does not wish 
aneuploidy screening

• What about Douglas 
Hanley Moir?
• BHCG, PAPP-A, AFP, 

PlGF: slightly increased 
sensitivity and specificity of 
preeclampsia screen and cFTS

• Only if woman is 
definitely having scan 
at Women’s Imaging

Most helpful:
• Primiparous
• Risk factors for 

Preeclampsia/FGR
• Increased likelihood of failed 

NIPT – obesity, LMWH





Fetal anomalies Aneuploidy risk Risk of placental 
insufficiency

High risk for preterm 
birth

High Risk for GDM

• Diagnosed or 
suspected on 13w 
scan

• US markers for 
anomaly (NT, DV, 
IT)

• Obstetric or 
family history

• AFP > 2.5MoM

• High risk NIPT or 
cFTS

• Failed NIPT or 
anomalous result

• NT ≥ 3.4mm
• BHCG < 0.2MoM 

or > 5MoM
• PAPP-A< 0.2MoM

• History or 
demographic 
factors (NICE 
guidelines)

• High risk pre-
eclampsia 
screening (WI)

• Uterine artery PI 
> 95%

• PAPP-A< 0.3MoM
• AFP >2.5MoM

• Previous PTB < 34 
weeks

• Uterine anomaly
• Previous cone 

biopsy or ≥ LLETZ

• BMI > 30 kg/m2 
• Ethnicity
• Previous GDM or incr BGL
• • Maternal age ≥ 40 years 
• Family history DM (1st degree 
relative or sister with GDM) 
• Previous (birth weight > 4500 g 
or > 90th percentile 
• Previous perinatal loss 
• Polycystic ovarian syndrome 
• Medications (corticosteroids, 
antipsychotics) 
• Multiple pregnancy

Refer MFM
• Detailed scans 

and counselling

Refer MFM
• Discuss secondary 

screening and  
invasive testing

• ??Hospital funded 
NIPT

• Low dose aspirin 
(start 11-16w)

• Calcium 
supplementation

• Increased 
monitoring

Refer MFM
• TV cervical length 

monitoring from 16 
weeks

• Progesterone for CL 
< 25mm, cerclage if 
< 15mm

POGTT 14-16 weeks

13 – 14 weeks



RHH Antenatal services

Routine Clinics Pregnancy Assessment 
Centre (PAC)

Fetal Maternal Unit
FMU

Maternal Fetal Medicine
MFM

• MGP
• KYM
• Satellite Clinics
• Doctors’ Clinics 

(intermediate risk)
• High Risk Clinic
• Obstetric Endocrine 

Clinic
• Complex Care Clinic 

(psychosocial)

• Ward K7E
• Acute review of 

pregnancy 
complications and 
concerns

Wellington Centre L8
Midwifery led
• Scheduled review of 

women requiring 
increased monitoring 
for complicated 
pregnancy

• Fe infusions
• IV fluids for 

hyperemesis

Wellington Centre L8
Consultant led
(Lindsay Edwards, Kris 
Barnden, Mel Nardi, 
Portia Spaulding)
• Tertiary ultrasound, 

counselling, invasive 
procedures





• 50-60% of major anomalies are identified in the 
first trimester

• Variable identification rate
• Skill and expertise of sonographer and radiologist

• Patient characteristics (eg BMI)

• Cardiac and brain less likely (but several markers 
identified)



• Discuss nature of condition
• Positive Predictive Value
• Diagnostic tests or further 

screening tests

• Discuss possible causes of 
failure

• Risk of underlying 
chromosomal abnormality, 
including ‘atypical’.

• Repeat, invasive test, 
secondary screen?

• High risk of chromosomal anomaly, 
including ‘atypical’

• Risk of syndromes or structural 
defects

• Offer detailed scans, invasive 
testing, ongoing monitoring

Hospital Funded NIPT:
• cFTS T21 likelihood 1:50 – 1:250
• NT < 3.4mm, no extremes of 

biochemistry
• No fetal structural abnormality
• Must be counselled in MFM or by 

genetic counsellor





• NT 3 – 3.4mm

• Marginal increase in risk of congenital heart disease. Careful scan of heart at 20 weeks



NICE GUIDELINES
Women are at an increased risk of pre-eclampsia if they 
have 1 high risk factor or more than 1 moderate risk 
factor for pre-eclampsia.

High risk factors include:
• hypertensive disease in a previous pregnancy
• chronic kidney disease
• autoimmune disease, such as systemic lupus 

erythematosus or antiphospholipid syndrome
• type 1 or type 2 diabetes
• chronic hypertension.

Moderate risk factors include:
• first pregnancy
• age 40 years or older
• pregnancy interval of more than 10 years
• body mass index (BMI) of 35 kg/m2 or more at first 

visit
• family history of pre-eclampsia
• multi-fetal pregnancy.



• In a multicentre, randomized, placebo-controlled trial involving women at 
high risk for preterm preeclampsia, treatment with low-dose aspirin 
initiated at 11 to 14 weeks of gestation was associated with a lower 
incidence of this diagnosis.

• Risk determined by FMF software: BP, PAPP-A, PlGF, UtA PI

• Cut-off 1:100

• Randomised to placebo or aspirin 150mg nocte from 11-14 to 36 weeks 
gestation

• Rolnik D et al, NEJM, Aug 2017



Low dose aspirin



Placental insufficiency 
(Preeclampsia/FGR): 
prevention and monitoring

• Low dose aspirin, 100-150mg nocte, 
<16w to 36w

• Calcium supplementation

• Dietary: >900mg/day or ≥ 5 
serves high calcium food

• 2 -3 tablets (600mg) calcium daily

• Lower stress, regular gentle exercise

• Healthy diet

• Serial growth scans in 3rd trimester

• Report symptoms and signs of 
preeclampsia, reduced fetal 
movements






