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Risk of stillbirth

- At 38-39w: 0.5 per 1,000  

- At 40–41w  0.8 per 1,000

- At 42w:  2.3 per 1,000 - rising more steeply!

Weighing up the risk of 
Stillbirth against neonatal 
morbidity



Admission to NICU

Lowest NICU admission: 
39 and 40w

Highest NICU admission:
37w, 38w and 42w



Swedish popn study, 
n = 3.5 million

Risk of intellectual disability increases 
weekly before 40w

-  ↑17% ADHD scores at early term (37-
38) (Lingasubramanian et al)

Long term outcomes of early term birth: <39w



Every Week 
Counts 

for the 
neonate!



So how to find a balance…
…when is an IOL really indicated?



Common indications for induction 

Low risk

Advanced maternal age

Assisted conception (IVF)

High BMI

Small for gestational age

LGA / macrosomia

Hypertension and Pre-eclampsia

Intrahepatic cholestasis of pregnancy (OC)

PPROM and PROM

Diabetes / GDM



Low risk nulliparous 



Primary outcome:  Composite perinatal death & severe neonatal morbidity

Secondary outcome: Multiple neonatal and maternal outcomes

    → Significant ↓ in Caesareans. NNT =28 

    19%  IOL vs 22% expectant  (RR 0.84; 0.76 - 0.93) 

         

    →No significant difference    

    4.3% IOL  vs 5.4% expectant  (RR 0.80; 0.64 - 1.00) 

‘ARRIVE trial’, 2018



Maternal secondary outcomes

IOL at 39w: 

• 16%↓  Caesar rate

• 36% ↓ Hypertensive disorders

BUT Longer duration on LW 

20hrs (IOL) vs 14hrs (expectant)



Einerson et al; for the Eunice Kennedy Shriver National Institute of Child Health and Human 

Development (NICHD)

Obstetrics & Gynecology 136(1):p 19-25, July 2020. 

Economic analysis:  

Comparison the actual health-system costs amongst ARRIVE 
Utah study sites 

Outpatient costs:   47% lower in IOL group

    

Inpatient labour delivery costs:  17% higher  in IOL group

     

No difference in Postpartum care (Inpatient or outpatient)

  Neonatal care

Overall:  No significant difference between groups.  

 

Is There a 
Difference in Cost?



• 2025 Lancet

• 472 520 low risk pregnancies Qld

• Planned birth 39+0-39+6 (40% IOL, 60% planned CS)
• ↓52% perinatal mortality 

• ↓54% severe neurological morbidity and ↓35% severe non neurological morbidity 

• However – risk reduction greatest for planned CS

• Planned birth by IOL - ↓CS, severe perineal trauma and shoulder dystocia

• NNT to prevent one case of perinatal death was 2278 (!)



Advanced Maternal 
age



Advanced Maternal age

Reddy, AJOG (2006) 195, 764–70 

≥40 yrs  

35-39 yrs

39 weeksVERY RARE EVENT

40yo 1 in 500 at 40 weeks
 1 in 400  at 41 weeks

35yo 1 in 2000 at 40 weeks
 1 in 800 at 41 weeks



Advanced Maternal age

No reduction in 
- adverse perinatal outcome
- neonatal morbidity

No impact on CS rates

Under powered for stillbirth

‘>35yo, IOL at 39w’ trial, 
NEJM 2016 

No evidence of harm



IVF / assisted 
reproductive 
techniques



Study demonstrating the balance of stillbirth vs 
neonatal death and/or morbidity – lowest at 39w 

NNT = 63 to prevent 1 excess death

IVF / assisted reproductive techniques

Hamilton et al. JAMA, 2023



Obesity



Obesity

BMI 30 to 49: 

Stillbirth risk ↑ from 41w.

BMI >50: 

Stillbirth risk ↑ from 39w.

Yao, Perinatal Research Consortium. Obesity and the risk of 
stillbirth: a population-based cohort study. AJOG 2014



High(er) risk indications for early delivery

Advanced maternal age

Assisted conception (IVF)

High BMI

Small for gestational age

LGA / macrosomia

Intrahepatic cholestasis of pregnancy (OC)

PPROM 

Hypertension and Pre-eclampsia



Small for 
gestational age

&

Fetal growth 
restriction

KEMH



SGA vs FGR…things to consider 

Centile:   <3rd, 3rd-10th, 10th 

Growth trajectory  forward vs slowing

Dopplers   UA PI >95th centile 
    (MCA should not be used to time birth) 

Amniotic fluid  oligo <2cm

Risk factors   HTN / PET, comorbidities, Low PAPPA,   
    Congenital infection, drugs, alcohol…etc etc 



Risk of stillbirth and neonatal death for SGA fetus 

23
Pilliod AJOG, 2012;207:318.e1-6.



US findings
Recommended GA at 

delivery

Normal UA Doppler Aim > 37w 

10th centile (good trajectory, no risk factors = SGA) 39w

3rd to 10th centile 38w

<3rd centile (‘severe FGR’)
37w

Abnormal UA  Doppler By 37w

Raised UA PI 36w

Timing of delivery: 

OR CTG ABNORMALITIES



Fetal macrosomia
 

Newborn baby



Fetal macrosomia
IOL <40w vs expectant Mx: 

       ↓ 40% 

       ↓ 80% 



Big Baby 

• Women with suspected LGA (>90th centile) recruited 35-38 weeks 

• IOL 38+0 – 38+4 vs standard management

• Primary outcome – shoulder dystocia

• Intention to treat analysis – no significant difference
• 24.6% in standard care group were induced/delivered <38+4

• Per protocol analysis – shoulder dystocia ↓(RR 0.62, 98%CI 0.41-0.92, 
p=-.019) 

• No ↑in maternal trauma (3rd or 4th), ↓PPH by 10%, and NELUSCS 
20%

• No change in adverse neonatal outcomes 



Intrahepatic 
Cholestasis of 

Pregnancy



Intrahepatic Cholestasis of Pregnancy
Quick recap

Dx:  Non fasting  BA ≥19 μmol/L 

  Severe OC  BA ≥40 μmol/L 

  Very severe OC BA ≥100 μmol/L 

  



Obstetric Cholestasis
Timing of delivery

Lancet 2019, ‘the Ovadia study’: meta-analysis of 23 studies: 5557 ICP cases vs 165,136 controls

- BA >100 highly predictive of stillbirth

- LFTS and ALT NOT predictive of stillbirth ( AUC 0·46 [0·35–0·57]).

Ovadia C, Seed PT, Sklavounos A, et al. (2019) Association of adverse perinatal outcomes of intrahepatic cholestasis of pregnancy with biochemical markers: results of aggregate and individual 
patient data meta-analyses. Lancet 393:899-909. 



Obstetric Cholestasis
Timing of delivery

- BA < 40  aim for 40w  stillbirth risk  0.1% (same as background)

- BA ≥ 40  aim for 38w  stillbirth risk  0.3%

- BA ≥ 100  aim for 36w  stillbirth risk  3.4% per week thereafter



PPROM 

Flickr



PPROM
Timing of delivery

PROMPT trial, Lancet 2016 

RCT: immediate vs expectant delivery 34 to 37w

• No difference in neonatal sepsis (2-3%) – including in the GBS +ve group 

• Immediate delivery: 
• ↑respiratory distress and need for mechanical ventilation 

•  ↑  NICU stay

• ↑  Caesarean delivery 

• ↓birthweight



PPROM
Timing of delivery

Cochrane review, 2017  

3617 women, Expectant vs expedited delivery. 

• No difference in infection

• Expedited delivery increased rates of RDS and neonatal death 

PROMPT trial, Lancet 2016 

RCT: immediate vs expectant delivery 34 to 37w

• No difference in neonatal sepsis (2-3%)

• Immediate delivery: greater RDS, ventilation, longer NICU, higher CS



PPROM
Timing of delivery

RCOG, Greentop 2019

‘offer expectant management 

until 37+0 weeks,  as this is 

associated with better outcomes 

compared with early birth’



Hypertension;  pre-existing, pregnancy 
induced



RCT: expectant vs immediate IOL at term 

Immediate del associated with

• ↓in  maternal complications (inc severe 
HTN)

• Lower CS rates

• No impact on neonatal outcome

CONCLUSION:

• IOL at term with PIH or PET improved 
pregnancy outcome

HYPITAT trial, Lancet 2009:  
Mx mild PIH and PET at term



Immediate delivery 34-37w vs expectant  Mx (for non-severe HTN)

Immediate delivery <37w

• No improvement in maternal outcomes

• BUT significant increase in neonatal morbidity esp RDS  (RR 3·3, 95% CI 1·4–8·2; p=0·005)

CONCLUSION:

• Expectant management until 37w in non-severe PIH/PET

HYPITAT II trial, 2015:  
Mx of late preterm 34-37w
mild hypertensive disease



Immediate vs expectant at  34-37w

‘It’s a trade off’

• Lower maternal mortality & severe HTN (aRR 
0.86, p=0.0005)

• But Higher NICU admission (RR 1.24, 
p=0.0034)

CONCLUSION:

‘Individualized’. ‘Shared-decision making’

PHOENIX trial, 2019:  
Mx of late preterm 34-37w
Pre-eclampsia



Hypertension;  pre-existing, pregnancy induced

HYPITAT, Lancet 2009:   Immediate delivery at 37w  (vs expectant)

PET at term (37w+)   Improved maternal outcomes

     (No difference in neonatal outcome)

HYPITAT II, Lancet 2015:   Aim for  > 37w

HTN at late preterm (34-37w)  Improved neonatal morbidity esp RDS 

     with no compromise in maternal outcome

PHOENIX, Lancet 2019:    ‘It’s a trade off’: Immediate delivery at 34-37w:

PET at late preterm (34-37w)   ↓maternal mortality & severe HTN

      ↑ NICU admission



Summary: Timing of birth
AMA >40/  IVF / BMI >50 / large for gestational age       

   deliver at 39-40w

Fetal growth restriction Elevated UA Doppler:       deliver <37w

   3rd centile:        deliver at 37w. 

   10th centile, normal Doppler: deliver at 38-39w

PPROM <37w  expectant Mx between 34 to 37w (neonatal benefit)

   deliver <37w if chorio

Obstetric Cholestasis BA >40 deliver at 38w, 

   BA >100 deliver at 36+0w

Pre-eclampsia Mild deliver > 37w

  Severe individualise 

Avoid Early term 
birth <39w 
 
Poorer 
neurodevelopmental 
outcome 



Thank you 
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