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Who is at risk ? 

Global, regional, and national estimates of levels of preterm birth in 2014: a systematic review and modelling a Global, 

regional, and national estimates of levels of preterm birth in 2014: a systematic review and modelling analysis

The Lancet Global Health 2019 7e37-e46DOI: (10.1016/S2214-109X(18)30451-0) 

Call to prevent avoidable death:

¾ could be saved with current cost effective 

interventions such as warmth, breastfeeding, 

antibiotics, antenatal steroids  





• extremely preterm (less than 28 weeks), 5% of PTB

• very preterm (28 to 32 weeks), 10% of PTB

• moderate to late preterm (32 to 37 weeks), 85% of PTB

Classification of PTB 

2018 England and Wales, 7.9% 

4%

10%

86%

2014 Global rate, 11%



Preterm birth – UK vision 

2016

Call to reduce stillbirths, neonatal and 

maternal deaths by 50% by 2030

2019 

Element 5 is specific to PTB  

2017

Call to reduce PTB rates from 8% to 6% by 2025



UK strategy:

Prediction 

Prevention 

Preparation 



PREDICTION OF PRETERM BIRTH 



UK strategy: Prediction 

Prediction –when and how do we assess risk ?  

Pre conception

At booking 

Continued risk 

assessment 

Obstetric 

history 

Medical history 

Gynaecology 

history 

Intermediate

Risk

High

Risk 

Low

Risk 

Routine care

Additional 

surveillance

*Most women who deliver preterm do not have identifiable risk factors



Precursors of preterm birth 

Spontaneous PTL ~45% 

PPROM ~25%

Iatrogenic preterm birth ~30%



Prediction – Clinical history

Gynaecological history 

Cervical excisional treatment 

Trachelectomy 

Mid trimester loss 

Multiple ERPC/STOPs

History of uterine anomaly

Obstetric history 

Previous full dilation 

caesarean section 

Previous Preterm birth 

Previous PPROM 

Previous Pre eclampsia 

Obstetric Cholestasis 

SGA

Current: 

PPROM/TPTL/incidental 

finding of short/open cervix 

Medical history 

Chronic hypertension

Diabetes 

Inflammatory bowel disease 

Connective tissue 

disease/SLE



Prediction – Clinical history



Prediction – Cervical excisional treatment

12.8%

14.6 %



Prediction – Trachelectomy 

1st trimester loss 16%  

2nd trimester loss  7%

PTB 45% 

PPROM  usually in third trimester 



Prediction – Uterine anomaly 

Fusion Resorption



Prediction – Uterine anomaly 

80% 46/56 women who delivered preterm did not develop a 

short cervix during the surveillance period (16-24 weeks)



Prediction – Previous fully dilated c-section 

887 women 

721 Vaginal deliveries

129 1st stage CS 

37 2nd stage CS  

PTB rate <37 w

7.8%

2.3%1

13.5 % 

P= 0.003 OR 2.4 (NS)



Prediction – Previous fully dilated c-section 

189,021 paired 1st and second births 

(Canadian perinatal database)

RR of PTB <37w 1.57 (1.43-1.73 95% CI)

RR PTB <32 w 2.12 (1.67-2.68 95% CI)



Prediction – Previous Mid trimester loss and Preterm birth 

Previous MTL

N=187

Previous PTB 

n=273

Short cervix 78 (41.71%) 64 (23.44%)

PPROM 17 (9.09%) 38 (13.92%)

MTL 10 (5.35%) 4 (1.47%)

PTB<34/40 20 (10.7%) 35 (12.82%)

PTB <37/40 34 (18.18%) 85 (31.14%)

Term delivery 143 (76.47%) 184 (67.4%)

Sykes et al, unpublished work



Prediction tools- Cervical Length

Internal os External os

Short cervix

Figure 1.

Figure 2.



Adhesive glycoprotein

Positive if > 50ng/ml 

NPV 97-99%

PPV 25-50%

LR of del <34/40 

• 3.99 for + result  

• 0.38 for – result

(H Honest BMJ 2002)
21

Evaluation of Fetal Fibronectin with a Quantitative 

Instrument for the Prediction of Preterm birth

EQUIPP

Prediction tools- Fetal fibronectin



Prediction – Medical history 

Chronic hypertension – 5 fold higher risk
25% risk of developing PET 

Diabetes 3.5 fold higher risk

Inflammatory bowel disease – 2 fold increased risk 



Prediction – Medical history 

Figure 23: Percentage of live singleton births which are 

before 34 weeks’ gestation, England and Wales, 2014-

2018

Figure 24: Percentage of live singleton births which are 

before 37 weeks’ gestation, England and Wales, 2014-

2018

• Early preterm births between 2014 and 2018 9% for Type 1 diabetes and around 5% for Type 2 diabetes

• The percentage of preterm births to women with Type 1 diabetes (including early preterm) has increased 

significantly between 2014 and 2018 – from 40% to 45%. 

• This has not been mirrored in births to women with Type 2 diabetes

National Pregnancy in Diabetes (NPID)  Audit Report 2018



PREVENTION OF PRETERM BIRTH 



UK strategy: Prevention

• Stop smoking pre conception, at least by 16 weeks 

• Aspirin prophylaxis if at risk of preeclampsia/ SGA 

• Offer testing for asymptomatic bacteria, treat a positive culture 

• Preconception clinics for medical disorders (e.g diabetes, hypertension)

• Assess need and refer to preterm birth prevention clinic if at risk of 

sPTB



Prevention: Smoking

Non smokers 

N=1992

Stopped smokers 

N=261

Current smokers 

n=251

sPTB 88 (4.4%) 10 (3.8%) 25 (10%)

SGA 195 (9.8%) 27 (10%) 42 (16.7%)

Local target to reduce proportion of 

women who smoke from 4 to 3 % 



Prevention: Aspirin

• Double blind, placebo controlled randomised 

• 1776 women with singleton pregnancies at high risk of PET 150mg 

aspirin or placebo from 11-14 weeks till 36 weeks 

• Primary outcome PET <37 weeks 

• Aspirin n= 798 PET 1.6%

• Placebo n= 822 PET 4.3%



Prevention: Aspirin



Prevention- Preterm birth prevention clinics

Prediction: Ultrasound surveillance, FFN

Prevention: Medical/surgical Interventions,

Continuity of care 

Preparation: Admit/Steroids/Mg SO4



Prediction – Specialist care/ services 

 

Risk Factor 2013 2014 2015 2016 2017 2018 2019 2020* 

Previous spontaneous delivery < 37+ 0 weeks 
     ✓ 

 

✓ 

 
 

Previous spontaneous delivery < 34 + 0 weeks 
✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 

Spontaneous mid-trimester loss (16+0-23+6 weeks) 
✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 

Cervical cerclage in previous pregnancy 
✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 

Single LLETZ procedure of >10mm depth, or more than one LLETZ procedure 
✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 

Knife cone biopsy of the cervix 
✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 

Radical trachelectomy for locally invasive carcinoma of the cervix 
✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 

 

Surgical termination and surgical management of miscarriage beyond 16 weeks 
✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 

 

Previous Full Dilation Caesarean Section 
    ✓ 

 

✓ 

 

✓ 

 
✓ 

 

Known Congenital Uterine Abnormality 
✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 
✓ 

 

Diagnosis of Mixed Connective Tissue Disorders 
✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 
✓ 

 

*Referral criteria was modified and reduced in 2020 due to the effects of the COVID-19 Pandemic 







Cervical Length and risk of adverse outcome 

Outcome: MTL PTB<34 weeks PPROM < 34 weeks 

Cervical length AR 

(%)

RR P value AR

(%)

RR P value AR RR P value 

CL>25mm 

(n=790)

2.91 1 5.87 1 4.94 1

CL<25mm

(n=326)

3.37 1.16 0.70 15.02 2.56 <0.0001 9.82 1.99 0.004

CL < 15mm 

(n=96 )

5.21 1.79 0.21 28.57 4.86 <0.0001 15.63 3.17 0.0003

Sykes et al, unpublished work



Intervention: Cervical cerclage 

• Suture material

Monofilament vs braided

Nylon vs Mersilene

80% of surgeons use 

mersilene (braided) 

NOT evidence based



Intervention: Cervical cerclage – Does it work?

•Emergency (ultrasound-indicated or rescue) cerclages occurred at similar rates in women with previous PTB or CT 

(10.26% vs 9.32%, p=0.12). 

•However, rates of PTB <37 weeks were lower in these women if they had CT rather than PTB (21.6% vs 42.2% 

p=0.02), supporting potentially greater benefit from cerclage for those with shortening secondary to mechanical 

weakness in those with previous CT.

Sykes et al, unpublished work



Intervention: Cervical cerclage – Does it matter which stitch  material? 

Under review at Nature Communications



Intervention: Rescue cervical cerclage

Internal os External os

Internal os External os

Suture



24,620 pregnant women 
Cervical <15 mm 413 women (1.7%) 
250 (60.5%) randomised

Delivery < 34 weeks 
35% vs 19%

2007

200mg nocte

32,091 pregnant women 
Short cervix 10-20 mm

458 randomised

Preterm birth

≤ 35 weeks 23% v 14%
≤ 33 weeks 16% v 9%
≤ 28 weeks 10% v 5%

RDS  reduced 7.6% vs 3% p=0.03
Neonatal morbidity and mortality 
13.5% vs 7.7%  p=0.04



Fibronectin positive (>50ng/ml) 22-24 weeks

Previous preterm birth <34 weeks

Cervical length <25mm
200mg nocte

Obstetric Outcome:

Fetal death or delivery <34 weeks

Neonatal Outcome:

Death, BPD, ultrasound brain injury

Childhood Outcome:

Bayley III at 22 to 26 months

No significant benefit  in any primary outcome 

No benefit in short cervix

No long term harm



Preterm birth prevention clinic – continuity of care

Continuity of career model improves outcome:

19% less likely to have a miscarriage/mid trimester loss

24% less likely to experience preterm birth  

Consistency of midwife /clinical team to look after:

Pregnancy 

Labour 

Postnatal period 

National target of 75% by 2024 for Black/minority 

ethnic groups/those living in deprived areas 



PREPARATION FOR PRETERM BIRTH 



1. Optimise timing of delivery 

2. Optimise place of delivery with neonatal team and cot 

3. Optimise use of corticosteroids and magnesium sulphate  

Preparation – optimise outcome  



Preparation – optimise timing of delivery 

Recommendation comes from the Cochrane review of 3617

Conclusions influenced by late PPROM trials 34-36 weeks 

No difference in neonatal sepsis with expectant management 

Increased RDS and CS with earlier delivery 

It is less clear if expectant management to 37+0 is appropriate 

for women who experience PPROM at earlier gestations

Median latency from PPROM 7 days 



Clinical Chorioamnionitis:

Uterine tenderness, 

offensive discharge 

Tachycardia, Pyrexia 

Leukocytosis, High CRP 

Histological Chorioamnionitis:

Neutrophil invasion of the 

Fetal membranes 

and umbilical cord

Normal histology

N=54

Chorioamnionitis

N=8

Funisitis

N=60

GA at PPROM 

(weeks)

median, range

33+2 (31+0–34+5) 24+6 (23+7–31+0)

p=0.03
25+5 (24+1–28+0)

p<0.0001

GA at delivery 

(weeks)

median, range

34+1 (32+6–35+1) 24+4 (24+1–31+2)

p=0.003
26+5 (25+0–29+2)

p<0.0001

Using a neutrophil count of ≥ 14.45 x 109/L and a CRP count of ≥ 43 mg/L at the time of PPROM,  the positive 

predictive value was 85% and the false positive rate was 5% to predict the presence of funisitis.

Sykes et al, unpublished work



Preparation – optimise place of delivery 



Corticosteroids –

Nice guideline 2015

23-23+6 – consider – MDT approach 

24-25+6 consider 

26+0- 33+6 offer 

34+0- 35+6 consider

Betamethasone 12mg  12 hrs apart 

Care with diabetics – sliding scale

Interval Death RDS CVS haemorrhage

<24 hr RR 0.6 (0.39-0.94) RR 0.87 (0.66-1.15)

NS

<48 hr RR 0.59 (0.41-0.86) RR 0.67 (0.49-0.93) RR 0.26 (0.09-0.75)

1-7 days RR 0.81 (0.6-1.09)

NS

0.46 (0.35-0.6)

>7 days RR 1.42 (0.91-2.23)

NS

0.82 (0.53-1.28)

NS



Magnesium sulphate for neuroprotection – NICE guideline 2015

24+0- 29+6 in established labour or having 

planned delivery within 24 hours

*consider in women 30-33+6

4g loading dose over 15 mins

1g/hr till birth or for 24 hours, minimum of 4-6 

hours prior to delivery 

Monitor mother of magnesium toxicity : 

UO/RR/Reflexes

CI: Myasthenia gravis/urgent del

Warn of flushing!

Dev Med Child Neurol. 2014 August ; 56(8): 779–785. 

doi:10.1111/dmcn.12430.

Magnesium sulphate: 

For every 37 mothers who receive treatment 1 

case of Cerebral Palsy is prevented (Crowther, 

2018)

Cost: £1

Archives Dis Child Fetal Neonatal 2015; 100: F553-F557. 



Tocolytics – NICE guideline 2015 

Indication: 

Suspected or diagnosed labour 

To obtain benefit from steroids 

To obtain time to transfer to tertiary unit 

CI: fetal or maternal compromise, bleeding, infection 

1st line: Nifedipine  (Cochrane review 2014 more effective at delaying PTB<48hrs compared to no tocolytic)

20mg SR to start 

10-20mg every 6 hours for 48 hrs 

Max dose 60mg/day 

SE: HTN/ tachycardia/palpitations/flushing/headaches

2nd line: Atosiban (if hypotension, cardiac disease, hepatic dysfunction, multiple pregnancies)

Loading dose 6.75mg over 1 min, 18mg/hr for 3 hours, 6mg/hr for 21 hrs



IN SUMMARY 

Cervical length 

Fetal fibronectin

Clinical history 

Surgical: 

Cerclage 

Continuity of care

Medical: 

Progesterone 

Aspirin 

Location 

Steroids

Magnesium 

Timing

Prediction Prevention Preparation 



THANK YOU !



Preterm Prevention Team

Dr Vasso TerzidouProf Phil Bennett Prof TG Teoh Rachel, Maria, Malko Dr Erna Bayar Dr Katie Mountain

l.sykes@imperial.ac.uk https://twitter.com/drlynnesykes?lang=en https://www.imperial.ac.uk/people/l.sykes

Sara 

Thank you !

https://twitter.com/drlynnesykes?lang=en
https://www.imperial.ac.uk/people/l.sykes

