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Fetal Growth Restriction is a risk factor for stillbirth
91,829 live births, 389 stillbirths

No fetal Fetal Fetal Fetal
growth growth growth growth
restriction |restriction | |restriction, restriction,

detected not
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Gardosi et al. BMJ 2013;346:bmj.f108

L]
3
%]
=
&
g
a
(=]
=
=
-
S
0
=
E
L
—
—
.;
'y




Selective ultrasound to predict FGR

Fundal height .Ultra§our.1d
measurements Investigation

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

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







SPINT1 is highly expressed in placenta

MRNA expression

protein expression
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Animal studies suggest it is critical for normal placental development

Biogps.org, Tanaka et al, 2005




SPINT1 is reduced with FGR
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ARTICLE
https://doi.org/10.1038/541467-020-16346-x OPEN

Circulating SPINTT is a biomarker of pregnancies
with poor placental function and fetal growth
restriction

Tu'uhevaha J. Kaitu'u-Lino"27™, Teresa M. MacDonald® 27, Ping Cannon'2, Tuong-Vi Nguyen'Z,
Richard J. Hiscock?, Nick Haan(® 3, Jenny E. Myers® %, Roxanne Hastie'?, Kirsten M. Dane?,

Anna L. Middleton?, Intissar Bittar®, Amanda N. Sferruzzi-Perri® ©, Natasha Pritchard"?, Alesia Harper'?,
Natalie J. Hannan'?, Valerie Kyritsisz, Nick Crinis®, Lisa Hui?, Susan P. Walker'27 & Stephen Tong1'2'7‘E

Placental insufficiency can cause fetal growth restriction and stillbirth. There are no reliable
screening tests for placental insufficiency, especially near-term gestation when the risk of
stillbirth rises. Here we show a strong association between low circulating plasma serine
peptidase inhibitor Kunitz type-1 (SPINT1) concentrations at 36 weeks’ gestation and low
birthweight, an indicator of placental insufficiency. We generate a 4-tier risk model based on
SPINT1 concentrations, where the highest risk tier has approximately a 2-5 fold risk of
birthing neonates with birthweights under the 3'd, 5t 10th and 20" centiles, whereas the
lowest risk tier has a 0-0.3 fold risk. Low SPINT1 is associated with antenatal ultrasound and
neonatal anthropomorphic indicators of placental insufficiency. We validate the association
between low circulating SPINTT and placental insufficiency in two other cohorts. Low cir-
culating SPINT1 is a marker of placental insufficiency and may identify pregnancies with an
elevated risk of stillbirth.

Kaitu’u-Lino et al Nature Communications 2020




Study Design

Developed a pathology grade assay

Measured SPINT1 at 36 weeks gestation

Melbourne samples Cambridge samples
(n=3566) (n=1454)

Research Questions
1. How well does SPINT1 predict FGR?
2. Does SPINT1 add to the accuracy of ultrasound?

3. Can SPINT1 predict adverse neonatal outcomes?
4. Can we improve access to testing?




Low SPINT1 (<10t centile) as a biomarker of
placental health
Detects small “/

Sensitivity of 36-45% for a fetus <3 centile (10% false positive rate)
Sensitivity of 53-57% for a fetus <3 centile (20% false positive rate)

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



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

Melbourne Cambridge

Relative SPINT1 levels _ cohort
cohort (n=3566) (n=1454)

Population risk ~1:33 ~1:33

Very high risk
- Actively manage

Higher risk
- Actively manage

Slightly L isk
25-75th centile SPINT1 1 in 59 risk 1in 77 risk ‘ ightly lower ris

- Usual care

Very low risk
76-90t centile SPINT1 1in 167 risk 1 in 143 risk ‘ Reassure, low risk care

model

Exceptionally low risk
- Reassure, low risk care

models

10-24' centile SPINT1 1in 21 risk 1in 55 risk ‘




Low SPINT1 (<10t centile) as a biomarker of
placental health
Detects small v

Sensitivity of 36-45% for a fetus <3 centile (10% false positive rate)
Sensitivity of 53-57% for a fetus <3 centile (20% false positive rate)

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

Detects sick

Neonatal outcomes are worse for babies <3 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 <10 centile - Positive predictive
value of 62% of a poor neonatal outcome



Access to healthcare can be limited

Community Level
Geographical Isolation
Societal stigma

Policy Level Gender-based disparity

Restrictive laws
Guidelines not updated
Poor focus on maternal

helath

Barriers to
maternal Health facility Level

healthcare Poor infrastructure
High cost of services
Limited medical supplies

Individual Level
Finances
Work burdens
Personal beliefs

Interpersonal Level
Limited family support
Social influences
Communication challenges

Adapted from Teshale et al, 2025 BMC Pregnancy Childbirth




Developing a SPINT1 point-of-care test prototype

Sample loading

- Sample pad SPINT1 capture Absorption pad
antibody

Conjugation pad

Prof Dayong Jin
Dr Jiayan Liao
UTS, Australia




Our SPINT1 point-of-care test prototype

Small blinded
case cohort
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42% sensitivity
90% specificity
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control  fetal growth
POCT (SPINT1 ng/ml) restriction

Ongoing RnD

- Stability of the nanoparticles

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




Summary and future work

SPINT1 at 36 I eein elise SPINT1 at 36 We have

weeks can help b:t?ifslgte::fkyof weeks can add to developed a
triage those at risk ultrasound SPINT1 POCT to
adverse . !
of FGR precision Improve access
outcomes

Surveying families
and healthcare
providers

Working to find an
industry partner
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* 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

Thursday 19th -
Saturday 21st cm:
November

Park Hyatt, Melbourne, Australia Q
Discount applied at checkout £%
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