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PRETERM BIRTH: EPIDEMIOLOGY 

15 million babies

1,1 million preterm babies die every year

Blencowe et al. National, regional, and worldwide estimates of preterm birth rates in the year 2010 with time trends since 1990 for selected countries: a systematic analysis and implications. Lancet 2012; 

379: 2162–72

WHO. Born too Soon: The Global Action Report on Preterm Birth. 2012

Italy: 6.5% (data from WHO survey 2012)

Emilia-Romagna: 7.1% (data from CedAP 2016-2017)

 Two-thirds: spontaneous onset of labor or PPROM

 one-third: medically indicated for maternal or fetal complications. 



V. Berghella. Obstetric Evidence Based Guidelines. 3 rd Edition.  

Primary and Sercondary Prevention
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Previous 
Preterm BirthsPTB in 1 st pregnancy

 sPTB risk 3.6 (3.2 – 4.0)

sPTB<34 wk in 1 st pregnancy

 sPTB<34 wk risk 13.56 (11.5 – 16.0)

Ananth et al. Am J Obstet Gynecol 2006

Esplin et al. Obstet Gynecol 2008



 Double-blind, placebo controlled trial

 19 participating centers

 History of spontaneous PTB

 Enrollment at 16-20 wks

 250 mg IM 17P vs. placebo (castor oil)

 Injections weekly until 36 wks or delivery

 Primary outcome: preterm delivery <37 wks

Meis PJ et al. NEJM 2003;348:2379-85

Previous 
PTB



17-OH-P in Recurrent PTB
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17- 0H Pr. (n=306)

RR =  0.66 (0.54-0.81)   0.67 (0.48-0.93)     0.58 (0.37-0.91)

Meis PJ et al. NEJM 2003;348:2379-85
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Vaginal progesterone vs intramuscular 17α-hydroxyprogesterone caproate
for prevention of recurrent spontaneous preterm birth in singleton gestations: 
systematic review and meta-analysis of randomized controlled trials

Saccone et al. Ultrasound Obstet Gynecol 2017; 49: 315–321

3 RCTs, 680 women

Mean GA at randomisation: 16 wks

Progesterone until 36 wks

90 mg gel

200 mg supp.

100 mg supp.

Vs. 17-OHPC

250 mg weekly

Neonatal outcome
Vaginal progesterone  was associated with a lower rate of NICU admission 

compared with 17-OHPC (18.7% vs 23.5%; RR, 0.63, 95% CI, 0.47–0.83)

Risk of recurrence of sPTB <34 wks

Low or very low quality by GRADE

Previous 
PTB



Cerclage for Short Cervix on Ultrasonography in Women With 
Singleton Gestations and Previous Preterm Birth. A Meta-Analysis

Berghella et al. Obstet Gynecol 2011

PTB <35 wk

Composite neonatal mortality and morbidity

Previous 
PTB
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Short 
Cervix

24 wk



• Primary endpoint : vP in asymptomatic women with a short cervix at 

midtrimester (≤25 mm) reduces the rate of preterm birth, and 

improves neonatal morbidity and mortality?

• Primary outcome : PTB <33 wks

• Secondary outcomes : preterm birth at <37, <36, <35, <34, <30, and 

<28 weeks of gestation; RDS; birth weight <1500 g; admission to 

NICU; and use of mechanical ventilation. 

4 high-quality studies :

775 women and 827 infants

Romero et al. Am J Obstet Gyn 2012
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Preterm Birth Rates

Romero et al. Am J Obstet Gyn 2014
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Neonatal Outcomes

Romero et al. Am J Obstet Gyn 2014

Short 
Cervix



Short 
Cervix

Ultrasound Obstet Gynecol 2016

<15 mm

10-20 mm

<25 mm



Vaginal progesterone significantly decreased the risk of 
 preterm birth <36, <35, <34, <32, <30, <28 weeks; 
 spontaneous preterm birth <33 and <34 weeks; 
 RDS;
 composite neonatal morbidity and mortality;
 birthweight <1500 g and <2500 g; 
 admission to NICU

Romero et al. Am J Obstet Gyn 2018

Short 
Cervix

5 high quality RCTs

974 women 
(498 vP, 476 placebo)





Short 
Cervix

Grobman et al. Am J Obstet Gynecol 2012

The frequency of PTB <37 weeks 

did not differ between the 17-

OHP (n=327) and placebo 

(n=330) groups (25.1% vs 24.2%; 

RR 1.03; 95% CI 0.79 –1.35). 

No difference in the composite 

adverse neonatal outcome 

(7.0% vs 9.1%; RR, 0.77; 95% CI 

0.46 –1.30).

Multicenter RCT

17-OHP (n=327) and placebo (n=330) 



Cerclage for Short Cervix on Ultrasound in Singleton 
Gestations without Prior Spontaneous Preterm Birth: a 
Systematic Review and Meta-analysis of Trials using individual
patient-level data

Berghella et al. Ultrasound Obstet Gynecol 2017

5 RCTs (n=419) 

Asymptomatic singletons without prior sPTB and CL < 25 mm 

primary outcome was PTB <35 weeks

No differences were found in 

PTB <35 (21.9% vs 27.7%; 

RR 0.88, 95% CI 0.63 to 1.23)

Cerclage, in singletons without prior 

spontaneous PTB, seems to be 

possible efficacious at lower CLs

Short 
Cervix



Cervical Pessary for Preventing Preterm Birth in 
Singleton Pregnancies With Short Cervical Length
A Systematic Review and Meta-analysis

Saccone et al. J Ultrasound Med. 2017

In singleton pregnancies with a TVU CL <25mm at 20–24 6/7 weeks, the Arabin pessary 

does not reduce the rate of spontaneous preterm delivery or improve perinatal outcome.

3 RCTs (n=1420)

Mean GA at randomization: 22 wks

Pessary removed at 37 wks

Limitation:

RCTs included low-risk and 

high-risk singletons

Short 
Cervix
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Romero R. et al., AJOG 2012

non-significant trend towards ↓ in the rate of PTB <33 wks

significant ↓ in composite neonatal morbidity and mortality 



13 included RCTs

2014

3768 
women with twin 

pregnancy

7536 
babies

1089
17-OHPC

917
vaginal P

11 double-blind, vs. placebo 

1 Open label, 17P vs. no treat.

1 Not blind, vs. placebo

Primary outcome: a composite of adverse perinatal outcome

- defined differently for 17Pc and vP

- based on the availability of different components of perinatal outcome in the studies

Multiple 
Pregnancy



Schuit E. et al., BJOG 2014

Multiple 
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17P17P

Subgroup analyses in 17Pc treatment 

 Adverse perinatal outcome in women with 

Cervical Length > 25 mm:

- At randomisation: 

14/78  17-OHPC vs. 8/88; RR 2.1; 95% CI 1.9-2.2

- Before 24 wk: 

82/518 17-OHPC vs. 60/512; RR 1.4; 95% CI 1.26-1.5

Schuit E. et al., BJOG 2014

Multiple 
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Vaginal PVaginal P

Subgroup analyses in vP treatment 

BENEFIT on adverse perinatal outcome in 

women with Cervical Length ≤ 25 mm:

- At randomisation:

15/56 vaginal P vs. 22/60; RR 0.57; 95% CI 0.47-0.70

- Before 24 wk: 14/52 vaginal P vs. 21/56; RR 0.56; 95% 

CI 0.42-0.75

Schuit E. et al., BJOG 2014

Multiple 
pregnancy



Romero et al. Ultrasound Obstet Gynecol 2017

6 RCTs (303 women, 606 fetuses) 

Significant decrease in the risk of preterm birth <35, <34, <32 and<30 weeks, neonatal 

death, respiratory distress syndrome, composite neonatal morbidity and mortality, use of 

mechanical ventilation, and birth weight<1500 g. 

Multiple 
pregnancy



5 trials (n=128)

History-indicated and US-indicated cerclage 

No significant differences in primary outcome:

- Perinatal death

- Neonatal morbidity

No signficant differences in secondary outcomes:

- PTB <34 wk

- PTB <35 wk

- Low birth weight <2500g

- Very low birth weight <1500g

- RDS

Authors’ conclusions

This review is based on limited data from five small studies of average to above average 

quality. For multiple gestations, there is no evidence that cerclage is an effective intervention 

for preventing preterm births and reducing perinatal deaths or neonatal morbidity.

Rafael TJ et al. 2014

Multiple 
pregnancy



Cervical pessary for preventing preterm birth in 
twin pregnancies with short cervical length: a 
systematic review and meta-analysis.

Multiple 
pregnancy

3 trials (n=481)

Primary outcome PTB <34 wk

Short CL at 16-24 wks

Mean gestational age at delivery and the mean latency were similar in the 

pessary group compared to the control group.

No benefits were noticed in neonatal outcomes

Saccone et al. J Matern Fetal Neonatal Med. 2017
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• Singleton

• Arrested PTL

• Exclusion criteria: PPROM and maintenance 

tocolysis with vaginal progesterone

• Primary outcome: PTB <37 wks

• Secondary outcomes: PTB <34 weeks, latency, 

sPTB <37 weeks, <34 weeks, birthweight, 

neonatal death, NICU, RDS, BPD, IVH, NEC, and 

neonatal sepsis. 

5 TRIALS:

212 17-P and 214 ctr

Preterm 
Labor

2015



Preterm 
Labor-17PSaccone et al. Am J Obstet Gynecol 2015



Preterm 
Labor-17PSaccone et al. Am J Obstet Gynecol 2015



17P maintenance tocolysis is associated with:

• a similar rate of PTB <37 weeks and PTB <34 weeks 

• significantly later gestational age at delivery 

• longer latency

• higher birthweight

• Other secondary outcomes including incidences of recurrent

PTL, neonatal death, NICU, RDS, BPD, IVH, NEC, and sepsis

were similar in both groups

17P maintenance tocolysis cannot be 

currently recommended for clinical use, 

but further research is necessary

Saccone et al. Am J Obstet Gynecol 2015

Conclusions

Preterm 
Labor



5

• Singleton

• Arrested PTL

• Exclusion criteria :PPROM and maintenance

tocolysis with 17OH-P

• Primary outcome: PTB <37 wks

• Secondary outcomes: PTB <34 weeks, latency, 

spontaneous PTB <37 weeks, <34 weeks, 

birthweight, neonatal death, NICU, RDS, BPD, IVH, 

NEC, and neonatal sepsis

5 TRIALS:

223 vP and 218 CTR

Preterm 
Labor

2015



Suhag et al. Am J Obstet Gynecol 2015
Preterm 

Labor-17P



Suhag et al. Am J Obstet Gynecol 2015
Preterm 

Labor-17P



Maintenance tocolysis with vP is associated with:

• 29% prevention of PTB compared to controls

• delivery >1 week later

• longer latency from randomization to delivery

• Lower incidence of recurrent PTL (49%)

• Lower rate of neonatal sepsis (66%)

HOWEVER, given the lack of blinding in some trials and the

generally poor quality of the trials, we do not suggest a

change in clinical care of women with arrested PTL

Suhag et al. Am J Obstet Gynecol 2015

Conclusions

Preterm 
Labor



Preterm 
Labor

Palacio et al. Obstet Gynecol 2016



17OHP-C
341 mg i.m./wk

n= 80

Vaginal P
200 mg /day

n= 78

Controls

n= 77

Facchinetti et al. Obstet Gynecol 2017



17OHP-C P Control 17OHP-C versus Control P versus Control

N=80 N=78 N=77 Measures of association 

97.5% CI 

p-value Measures of association 

97.5% CI

p-value

Primary outcome

Preterm delivery < 37 weeks, n/N (%) 18/80 (22.5) 30/78 (38.5) 17/77 (22.1) RR=1.02 (0.52 - 1.99) 0.949 RR=1.74 (0.98 - 3.10) 0.027

Secondary outcomes

Maternal outcomes

Hospitalised before delivery, n/N (%) 10/80 (12.5) 10/78 (12.8) 14/77 (18.2) RR=0.69 (0.29 - 1.62) 0.323 RR=0.71 (0.30 - 1.66) 0.356

GA at delivery, Mean ± SD 37.7 ± 2.5 36.8 ± 3.4 37.7 ± 2.5 MD=-0.05 (-0.95 - 0.85) 0.894 MD=-0.92 (-2.00 - 0.16) 0.055

Preterm delivery < 35 weeks, n/N (%) 7/80 (8.8) 18/78 (23.1) 7/77 (9.1) RR=0.96 (0.31 - 3.02) 0.940 RR=2.54 (1.00 - 6.44) 0.018

Preterm delivery < 32 weeks, n/N (%) 1/80 (1.3) 4/78 (5.1) 3/77 (3.9) RR=0.32 (0.02 - 4.16) 0.293 RR=1.32 (0.25 - 7.02) 0.712

Neonatal outcomes

Birth-weight Kg, Mean ± SD 3.06 ± 0.60 2.90 ± 0.66 3.05 ± 0.67 MD=-0.02 (-0.21 - 0.17) 0.825 MD=-0.15 (-0.35 - 0.51) 0.142

Birth -weight<2500 g, n/N (%) 14/80 (17.5) 18/76 (23.7) 14/76 (18.4) RR=0.95 (0.49 - 1.86) 0.881 RR=1.29 (0.69 - 2.39) 0.426

Birth -weight<1500 g, n/N (%) 1/80 (1.2) 3/76 (3.9) 0/76 (0.0) Not estimable - Not estimable -

LGA >90° centile, n/N (%) 11/78 (14.1) 11 /72 (15.3) 14/76 (18.4) RR=0.77 (0.33 - 1.75) 0.468 RR=0.83 (0.36 - 1.89) 0.611

SGA ≤10° centile, n/N (%) 4/78 (5.1) 2/72 (2.8) 5/76 (6.6) RR=0.78 (0.18 - 3.35) 0.701 RR=0.42 (0.07 - 2.66) 0.276

NICU admission, n/N (%) 4/80 (5.0) 13/77 (16.7) 8/76 (10.5) RR=0.48 (0.13 - 1.79) 0.195 RR=1.60 (0.63 - 4.10) 0.253

NICU stay days, Median (IQR+) 10 (15) 12 (32) 23 (43) - 0.298§ - 0.663§

Need of oxygen supply in NICU, n/N (%)
1/80 (1.25) 6/78 (7.7) 4/77 (5.2)

RR=0.24 (0.02 - 2.87) 0.159 RR=1.48 (0.36 - 6.01) 0.527

Composite morbidity, n/N (%) 6/80 (7.5) 9/78 (11.5) 7/77 (9.1) RR=0.83 (0.25 - 2.72) 0.718 RR=1.27 (0.44 - 3.71) 0.617

Congenital anomalies, n/N (%) 0/80 (0) 2/78 (2.6) 3/77 (3.9) - - RR=0.66 (0.09 - 4.93) 0.639

The use of progestogens for maintenance 

tocolysis in women with a short cervix did 

not reduce the rate of preterm birth.

Facchinetti et al. Obstet Gynecol 2017





SMFM 2012 ACOG 2012 
(reaffirmed in 2018)

NICE 2015 EAPM 2017

Gravidanza singola, 
no pregresso PTB, 
raccorciamento 
cervicale

Progesterone
vaginale se 
CL≤20mm (EG 
≤24 sett.)

Progesterone
vaginale se 
CL≤20mm (EG 
≤24 sett.)

Progesterone
vaginale se 
CL<25mm (tra 16-
24 sett.)

Progesterone
vaginale se 
CL<25mm (tra 16-
24 sett.)

Gravidanza singola,
pregresso PTB

17P dalla 16° sett.
Progesterone
dalla 16° sett. 

Progesterone
vaginale dalla 16°
sett. (anche in caso di 

pregresso aborto 
tardivo)

17P o P vaginale 
dall’inizio del II 
trim.  (anche in caso 

di pregresso aborto 
tardivo)

Gravidanza singola,
pregresso PTB, 
raccorciamento 
cervicale

Considerare 
cerchiaggio se 
CL<25mm (EG 
≤24 sett.) 
+ 17P

Considerare 
cerchiaggio se 
CL<25mm (EG 
≤24 sett.) 
+ progesterone

Considerare 
cerchiaggio se 
CL<25mm (con 

storia di pPROM o 

trauma cervicale)

Considerare 
cerchiaggio se 
CL<25mm (EG 
≤24 sett.) 
+ progesterone

Gravidanza gemellare
No progesterone
No cerchiaggio

No progesterone
No cerchiaggio

No progesterone 
No cerchiaggio
(NICE 2011)

Progesterone
vaginale se 
CL<25mm
No cerchiaggio

Linee Guida a confronto



 Obstetric-gynecological history: prior spontaneous PTB; prior ≥ 2 D&Es; 

prior cone biopsy; uterine anomalies; DES exposure; myomata; extremes of

 interpregnancy interval; 

 ART

 Maternal lifestyle (smoking, drug abuse, STIs, etc.)

 Maternal pre-pregnancy weight <50 kg or low BMI; 

 poor nutritional status

 Maternal age (<19 years old; >35 years old)

 Race (especially Afro-American)

 Low Education

 Certain medical conditions (e.g. DM, HTN)

 Low socioeconomic status

 Limited prenatal care

 Vaginal bleeding (especially during second trimester)

 Stress (mostly related to above risks)

PRETERM BIRTH: RISK FACTORS

V. Berghella. Obstetric Evidence Based Guidelines.





Son et al. 2016 Ozechowski et al. 2014 Temming et al. 2016

1,0%

1,5%

1,8%

1,3% 1,3%

2,8%

Screening Standard Care

aOR 0.72 [0.60-0.86]

aOR 1.19 [0.52-2.74]

aOR 1.34 [0.94-1.89]

Universal cervical length screening & vaginal P
(sPTB < 34 wk) 

NNS to prevent 1 sPTB

<34 wk: 500 [362-721]



Decrease in the incidence of threatened preterm labor after 

implementation of transvaginal ultrasound cervical length 

universal screening

 retrospective cohort study

 singleton gestations without prior SPTB presenting to obstetric triage for threatened PTL between 

23 0/7 and 33 6/7 week

Before

screening

After

screening

Conclusion: The introduction of a universal TVU CL screening program in women with singleton 

gestations without a history of SPTB is associated with a reduction in the frequency of threatened PTL 

and admission for PTL.

Navathe et al. J Matern Fetal Neonatal Med 2018



TVU CL cut-offs and 
prevalence in singleton pregnancies

Study n cut-off (mm) prevalence (%) population

Kuusela 2015 2122 ≤30 3.40 mixed population

Kuusela 2015 2122 ≤25 0.50 mixed population

Goya 2012 11875 ≤25 6 mixed population

Orchewski 2014 1569 ≤25 1.10 mixed population

Fonseca 2007 24620 ≤15 1.70 mixed population

Hassan 2011 32091 10-20 2.30 mixed population

Grobman 2012 15435 <30 10.30 nulliparous

van der Ven 2015 5710 ≤30 2.20 nulliparous

Facco 2013 1237 ≤20 4.90 nulliparous

Facco 2013 1237 ≤15 2.10 nulliparous

van der Ven 2015 6233 ≤30 1.40 multiparous no prior PTB

Facco 2013 1284 ≤20 2.20 multiparous no prior PTB

Facco 2013 1284 ≤15 0.90 multiparous no prior PTB

A sensitivity analysis reported that universal TVU CL screening is unlikely to be cost-

effective when the prevalence of TVU CL ≤20 mm falls below 0.31% 

Pedretti et al. Aust N Z Obstet Gynecol 2017



CONCLUSIONI

• I Progestageni sono efficaci nella prevenzione della

ricorrenza (donne con storia di sPTB o aborto tardivo). Da

considerare il cerchiaggio se vi è un raccorciamento cervicale.

• Il P vaginale è efficace in donne asintomatiche con cervice

corta (<25 mm)

• Anche nelle gemellari, l’uso di P vaginale sembra efficace, nei

casi di raccorciamento cervicale.

• In seguito ad episodio di PTL non è indicato l’uso di progestageni

come tocolosi di mantenimento.

• E’ giunto il tempo di testare l’efficienza dello Screen & Treat

per attuare finalmente un intervento di prevenzione.



Grazie per l’attenzione…


