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Treatments for 
preeclampsia and 
ectopic pregnancy

Biomarkers to predict 
preeclampsia and fetal 

growth restriction

Translational Obstetrics

Taking ideas from the lab to the clinic

Pathogenesis of 
preeclampsia and fetal 
growth restriction

Professor Stephen Tong



Gardosi et al. BMJ 2013;346:bmj.f108

91,829 live births, 389 stillbirths

Fetal Growth Restriction is a risk factor for stillbirth



Selective ultrasound to predict FGR

Picks up 14-32% of FGR (<3rd centile)

Ultrasound 
investigation

Fundal height 
measurements

Created using BioRender.com

Sparks et al, 2011 JMFM
Aderoba et al, 2023, BJOG
Sovio et al, 2015, Lancet





SPINT1 is highly expressed in placenta

Biogps.org Protein Atlas

mRNA expression

protein expression

Biogps.org, 

Animal studies suggest it is critical for normal placental development

Tanaka et al, 2005



Kaitu’u-Lino et al Nature Communications 2020

SPINT1 is reduced with FGR



Study Design

Developed a pathology grade assay

Measured SPINT1 at 36 weeks gestation

Melbourne samples 
(n=3566)

Cambridge samples 
(n=1454)

1. How well does SPINT1 predict FGR?

2. Does SPINT1 add to the accuracy of ultrasound? 

3. Can SPINT1 predict adverse neonatal outcomes? 

Research Questions

4. Can we improve access to testing? 



Low SPINT1 (<10th centile) as a biomarker of 
placental health

Sensitivity of 36-45%  for a fetus <3rd centile (10% false positive rate)

Sensitivity of 53-57% for a fetus <3rd centile (20% false positive rate)

Detects small

High levels are reassuring (risk of <3rd centile: 1 in 11 low SPINT1 vs 1 in 333 high SPINT1)



Relative SPINT1 levels
Melbourne 

cohort (n=3566)

Cambridge 

cohort

(n=1454)

Population risk ~1:33 ~1:33

Lowest 10th centile 

SPINT1
1 in 10 risk 1 in 11 risk

10-24th centile SPINT1 1 in 21 risk 1 in 55 risk

25-75th centile SPINT1 1 in 59 risk 1 in 77 risk

76-90th centile SPINT1 1 in 167 risk 1 in 143 risk

Highest 10th centile 

SPINT1
1 in 333 risk 1 in 333 risk

SPINT1 and risk of fetal growth restriction (<3rd centile weight)

Very high risk
- Actively manage

Higher risk
- Actively manage

Slightly lower risk
- Usual care

Very low risk
- Reassure, low risk care 
model

Exceptionally low risk
- Reassure, low risk care 
models



Low SPINT1 (<10th centile) as a biomarker of 
placental health

Sensitivity of 36-45%  for a fetus <3rd centile (10% false positive rate)

Sensitivity of 53-57% for a fetus <3rd centile (20% false positive rate)

Neonatal outcomes are worse for babies <3rd centile detected by SPINT1 than those not detected

Positive predictive value of 26% of poor neonatal outcomes

If the SPINT1 is low and the ultrasound estimated fetal weight is <10th centile - Positive predictive 
value of 62% of a poor neonatal outcome

Detects small

Detects sick

High levels are reassuring (risk of <3rd centile: 1 in 7 low SPINT1 vs 1 in 142 high SPINT1)



Access to healthcare can be limited

Adapted from Teshale et al, 2025 BMC Pregnancy Childbirth
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Developing a SPINT1 point-of-care test prototype

Prof Dayong Jin 
Dr Jiayan Liao
UTS, Australia
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control fetal growth 

restriction

Small blinded 
case cohort

42% sensitivity
90% specificity

Ongoing RnD
-  Stability of the nanoparticles
-  Replace standard curve with 2-point calibrators 
-  Replicability of the strip tests (batch to batch)
 

Our SPINT1 point-of-care test prototype



Summary and future work

SPINT1 at 36 
weeks can help 

triage those at risk 
of FGR

SPINT1 at 36 
weeks can add to 

ultrasound 
precision

SPINT1 can also 
help identify 

babies at risk of 
adverse 

outcomes

Surveying families 
and healthcare 

providers

Working to find an 
industry partner

We have 
developed a 

SPINT1 POCT to 
improve access



Mercy Perinatal 
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Thursday 19th -
Saturday 21st 

November

Discount applied at checkout
Park Hyatt, Melbourne, Australia

• A Special Event: 22-23 Weeks as the New Threshold for Viability. 

• Caesar Scar Niche. 

• Special Session on Cerebral Palsy.  

• A Focus on Birth. 

• Should we be precisely timing steroids?  

• Journal Club on the Run - The Hottest Papers of 2026. 

• Anxiety and Depression in Pregnancy. 

• Caring for Pregnant Women with Obesity. 

• Preconception Care. 

• Timing of Birth for Fetal Growth Restriction

STARRING:
• Prof Catherine Williamson (Imperial College London, 

UK) 

• Prof Cathy Spong (UT Southwestern Medical Centre, 

Texas, USA) 

• Prof Christoph Lees (Imperial College London, UK) 

• A/Prof Andrea Edlow (Harvard Medical School, USA) 

• Prof Cathy Cluver (Stellenbosch Uni, South Africa) 

• Prof Margherita Turco (Friedrich Miescher Institute, 

Switzerland) 

• Prof Nadia Badawi AM (University of Sydney) 

• Prof Kirsten Palmer (Monash University) 

• A/Prof Rod Hunt (Monash University) 

• Dr Sarah Price (University of Melbourne) 

LMIC’s CAN 
JOIN US FREE 

ONLINE.FEATURING:

t.klino@unimelb.edu.au
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