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Introduction  

• Preterm birth is one of the leading causes of neonatal morbidity and 
mortality 

• Increased risk for short- term, long-term neurodevelopmental 
disabilities, chronic diseases in adulthood, and mortality in early to mid-
adulthood 

• A history of spontaneous preterm birth is a major risk factor for 
recurrent preterm birth (a 2.5- to 4-fold increased) 

 



Introduction  

Progesterone  

• Blocks uterine activity by binding to nuclear progesterone receptors 

• Vaginal progesterone: bioidentical to human progesterone  
• Associated with decidual activation, inflammation, cervical remodeling, and PTB 

in translational models 

• 17- hydroxyprogesterone caproate (17- OHPC): synthetic progestin 
• Does not have the same cellular and immunomodulatory effects as natural 

progesterone  

 

 



Introduction  

FDA: 

• Vaginal progesterone is not approved 

• IM 17-OHPC was conditionally approved for the prevention of 
recurrent PTB  
• a confirmatory trial (17-OHPC to Prevent Recurrent Preterm Birth in Singleton 

Gestations [PROLONG]) did not demonstrate the efficacy 

• 3 meta-analyses, supported the efficacy of vaginal progesterone and 17-OHPC 
in PTB prevention in high-risk singleton pregnancies  
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SMFM:  
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National Institute for Health and Care Excellence (UK):  

• Only recommends offering vaginal progesterone 

 

 

 

Whether vaginal progesterone is superior to intramuscular 17-OHPC in the 
prevention of recurrent PTB in patients with singleton pregnancies who had a 
previous sPTB  
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Materials and Methods 

• Prospective open-label RCT 

 

 

 

 

 

• Starting at 16 0/7 to 23 6/7 weeks of gestation and continued until 36 
6/7 weeks of gestation or delivery  

 

 

Vaginal progesterone  
(200 mg suppository daily) 

Intramuscular 17- OHPC  
(250 mg intramuscular weekly) 

v.s 

for prevention of recurrent sPTB in patients with a previous sPTB  



Participants  

• >=18 years old with an estimated gestational age (GA) of <24 weeks  

• Had a previous sPTB of a singleton pregnancy between 16 0/7 and 36 6/7 weeks 
of gestation  

• Not already initiated progesterone therapy for PTB prevention  

 

Exclusion criteria 

• history of an adverse reaction or contraindication to progesterone  

• placenta previa or placenta accrete 

• major fetal anomaly diagnosed on ultrasound or known chromosomal disorder 

• multifetal gestation 

• preterm labor, premature rupture of membranes 

• clinical chorioamnionitis at the time of enrollment 



 

• Patients were managed as standard of care, including the 
recommendation for cervical length screening between 16 0/7 and 23 
6/7 weeks of gestation. Cerclage placement was not an exclusion.  

• The participants could change progesterone allocation (crossover) or 
cease all progestin therapy completely (discontinuation) if they so 
choose. This was not an exclusion.  

 

 

 



Outcome measures  

• The primary outcome: the incidence of PTB at <37 weeks of 
gestation  

• Secondary outcomes:  
PTB at <34 and <28 weeks of gestation, GA at delivery, medication adherence 
and satisfaction, and neonatal outcomes, including 5-minute Apgar score, ICU 
admission, and birthweight 

 

 



Planned subgroup analyses  

(1) transvaginal cervical length of <25 and >25 mm at 16 to 24 weeks of 
gestation  

(2) presence or absence of a history- indicated cerclage 

(3) progesterone initiation at 16 to 20 and 20 to 24 weeks of gestation 

 

• The outcomes of PTB at <37, <34, and <28 weeks of gestation were 
assessed in the subgroup analyses 

 



Results  
• September 2016 to April 2021  

 



Preterm birth outcome 

 

Patients in the vaginal progesterone group 
had a later GA of delivery compared with 
those in the 17-OHPC group 



Other perinatal outcomes  

• Similar in vaginal progesterone 
compared with 17-OHPC 

• Higher rate of polyhydramnios 
noted in the vaginal 
progesterone group  

 



• Lower rate of PTB at <37, 34, and 28 weeks of 
gestation in the vaginal progesterone group 

• Did not reach statistical significance  



• With or without cerclage, there was a lower rate of 
PTB at <37, 34, and 28 weeks of gestation in the 
vaginal progesterone group 

• The risk reduction was greater in those with cerclage  
• Did not reach statistical significance  
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• Did not reach statistical significance  



• 1 previous sPTB: lower rate of PTB in the 
vaginal progesterone group 

• >1 previous sPTB: lower rate of PTB in 
17OHPC group  

• Did not reach statistical significance  



Those in the vaginal progesterone group demonstrated  
a significantly increased latency to delivery and later mean GA at delivery (37.6±2.5 vs 36.1±4.4 weeks)  



Adherence and satisfaction  

• Those initially assigned to vaginal progesterone were more likely to 
report side effects as a reason for  

• crossover (6/8 *75.8%+ vs 4/13 *30.8%+; P1⁄4.049). Those initially 
assigned to 17- OHPC were more likely to report diffi- culty obtaining 
medication as a reason for crossover  

 





Discussion  

• Vaginal progesterone did not reduce PTB risk by 50% compared with 
17- OHPC  

• The neonates in the vaginal progesterone group did deliver at a later 
GA  

• Vaginal progesterone is an acceptable alternative to 17-OHPC and 
access to medication to enable timely initiation of therapy is an 
important consideration in therapy selection 

 

 



Strengths  

• Large RCT comparing vaginal progesterone with 17-OHPC 

• A high rate of protocol adherence 

• Pragmatic trial that reflects the real-world efficacy of medication 
assignment  

• Multicenter trial with a diverse patient population 



Limitations 

• Most subgroup analyses were small, limiting the ability to conclude 
differential efficacy within those subgroups  

• Underpowered for many secondary outcomes  

• As a pragmatic trial, results reflected a combination of medication 
efficacy and proper (or not) medication use 

• Adherence to medications was by self-report 

• Cerclage was offered as indicated and may impact apparent efficacy 
of either intervention  

 

 



Conclusion  

• Our results supported the current ACOG guidance, allowing for 
offering patients with previous PTB either formulation 

• Vaginal progesterone did not reduce the risk of recurrent PTB by 50% 
compared with 17-OHPC among patients with singleton pregnancies 
who had a previous sPTB  

• Vaginal progesterone lead to later GA of delivery  





• 2003 ACOG: recommended 17-OHPC for patients with a singleton 
gestation and a history of spontaneous preterm birth 

• 2021 ACOG: recommended offering either vaginal progesterone or 
17- OHPC on prevention of spontaneous preterm birth 

 

• Evidence base: meta-analysis (31 trials of vaginal progesterone, 17-
OHPC, and oral progesterone in asymptomatic women at 
increased risk for preterm birth)  

• Did not report results separately for the subgroup 

Introduction  
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gestation and a history of spontaneous preterm birth 
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Introduction  

To assess the efficacy and safety of vaginal progesterone to 
prevent recurrent preterm birth and adverse perinatal 
outcomes in singleton gestations with a history of 
spontaneous preterm birth 



Material and methods  

• We included randomized controlled trials in which asymptomatic 
women with a  singleton gestation and a history of at least one 
spontaneous preterm birth in any of their previous pregnancies  

• Randomly allocated to receive vaginal progesterone or placebo/no 
treatment for the prevention of preterm birth 



Material and methods  

Exclusion: 

• Quasi-randomized trials 

• Trials assessing vaginal progesterone in women with threatened or 
arrested preterm labor or second-trimester bleeding 

• Trials in which vaginal progesterone was administered in the first 
trimester to prevent  miscarriage 



Outcome measures  

• The primary outcomes: preterm birth <37 and <34 weeks of gestation 

 

 
Assessment of risk of bias  
• Using the Cochrane risk of bias tool 2 (RoB 2) 

(1) bias arising from the randomization process 

(2) bias due to deviations from intended interventions  

(3) bias due to missing outcome data 

(4) bias in measurement of the outcome  

(5) bias in the selection of the reported result  

 

 



Statistical analysis  

• Subgroup analyses:  
• sample size  

• setting  

• study center status  

• trial registration status  

• mean gestational age at treatment initiation 

• daily dose of vaginal  progesterone  

 

• We carried out sensitivity analyses by including only studies at overall 
low risk of bias  

 

 

 



Assessment of quality of evidence  

• The quality (certainty) of the body of evidence was assessed by using 
the 5 GRADE criteria (overall risk of bias, consistency of effect, 
imprecision, indirectness, and publication bias) 

• 4 levels: high, moderate, low, very low 

 



Results 

• Ten studies, 2958 women with a singleton gestation and a history of 
spontaneous preterm birth  

• Seven studies had a sample size <150 and 3 had a sample size >600 

• Daily dose of vaginal progesterone: 90 mg in 1 study, 100 mg in 6 
studies, 200 mg in 2 studies, and 400 mg in 1 study 

• Most studies administered the treatment from 20-24 to 34-36 weeks 
of gestation 

  

 

 



Risk of bias 

(Large) 

(Large) 

(Large) 



Primary outcomes  

• Vaginal progesterone was associated with a significant decrease in 
the risk of preterm birth <37 weeks of gestation (32.0% vs 37.8%) 
and preterm birth <34 weeks of gestation (13.5% vs 17.0%) 

 



preterm birth <37 weeks of gestation  

 

(Large) 

(Large) 
(Large) 



preterm birth <34 weeks of gestation  

 

(Large) 

(Large) 

(Large) 



Secondary 
outcomes  



Secondary outcomes  



Secondary outcomes  

• O’Brien et al: assess neurodevelopmental outcomes at 2 y/o (N=293) 
no significant differences in developmental delay, mean weight, length and 
head circumference, chronic morbid conditions, and congenital abnormalities 
not detected at birth  

 

• Norman et al: Bayley-III cognitive composite score at 2 y/o (N=656)  
no significant in the risk of moderate or severe neurodevelopmental 
impairment, visual or hearing impairment, and disability in renal, 
gastrointestinal, or respiratory function  

 

 

 



Subgroup and sensitivity analysis 



Subgroup and sensitivity analysis 

• Small studies:  vaginal progesterone significantly reduced the risk of preterm birth <37 
wks & <34 wks of gestation  

• Large studies: little or no difference between vaginal  progesterone and placebo/no 
treatment groups in the risk of preterm birth 37 wks & <34 wks of gestation  



Subgroup and sensitivity analysis 



Subgroup and sensitivity analysis 

No evidence of a different effect related to daily  dose of vaginal progesterone 



Subgroup and sensitivity analysis 

• Restricted to the 4 trials at overall low risk of bias 

• Did not reduce the risk of preterm birth <37 weeks of gestation (RR, 
0.96; 95% CI, 0.84-1.09; I2 = 31%) and <34 weeks of gestation (RR, 0.90; 
95% CI, 0.71-1.15; I2 = 34%) 

• Did not significantly decrease the risk of NICU admission  

 



Small-study effects and publication bias  

Pronounced asymmetry, which was statistically 
significant according to the Egger’s and Harbord’s tests  
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significance  publication bias is a less 
likely cause of the funnel asymmetry 



Small-study effects and publication bias  

Pronounced asymmetry, which was statistically 
significant according to the Egger’s and Harbord’s tests  

Trim and Fill method to adjust for small-study effects 
 turned into a non-statistically significant result  



Quality of evidence based on GRADE  

• Evidence was judged to be of “very low quality” for the primary 
outcomes of preterm birth <37 and <34 weeks of gestation 
• serious inconsistency because of considerable or substantial heterogeneity, 

probably a result of small-study effects, serious risk of bias in more than one-
half of studies 

 

• Most secondary outcomes were downgraded for serious or very 
serious imprecision and/or inconsistency 
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Discussion 

• Subgroup analyses showed that the intervention effects significantly 
differed between small and large studies 

• All small studies were conducted at a single center in low/middle-
income countries, and most were not registered 
• All were individually associated with significantly larger treatment effect 

estimates of vaginal progesterone in the subgroup analyses  

 



Discussion 

pronounced asymmetry, which was statistically 
significant according to the Egger’s and Harbord’s tests  

missing studies in areas of high statistical 
significance,  publication bias is a less 
likely cause of the funnel asymmetry 

  Publication bias 
  Clinical heterogeneity 
  Low-quality studies reporting 

inflated effect sizes 
 

• Trials at high or unclear risk of bias 
significantly associated with 
exaggerated beneficial intervention 
effect  

 
• Our systematic review: high risk of 

bias (N=4), some concerns of bias 
(N=2) 



Summary  

• Small-study effects in the meta-analyses of the effect of vaginal 
progesterone on preterm birth are mainly explained by the poor 
methodological quality of most small trials  

• It has been claimed that in the presence of small-study effects 
restriction of analyses to high-quality, large trials might provide more 
valid estimates than overall analyses of trials  

 



Comparison with existing literature 

 

• Assess the efficacy of progestogens (vaginal progesterone, 17-OHPC and oral 
progesterone) to prevent preterm birth in asymptomatic high-risk women  

• Vaginal progesterone was associated with a significant reduction in the risk of 
preterm birth <34 weeks of gestation in singleton pregnancies 

• No significant differences in the risk of preterm birth <37 and <28 wks , perinatal 
death, serious neonatal complications, and maternal complications 

 



Comparison with existing literature 

 

• It grouped  together women with a history of spontaneous preterm birth, short 
cervix, congenital uterine anomalies, uterine leiomyomas, pregnancy after 
assisted reproductive technologies, or a positive fetal fibronectin test combined 
with other clinical risk factors into a single category  

• Did not address small-study effects nor did it perform sensitivity analyses 

 



Comparison with existing literature 

• Vaginal progesterone appeared to be the most effective in decreasing the risk of 
preterm birth 

• Combined patients with several risk factors for preterm birth (history of 
spontaneous preterm birth, midtrimester loss, cervical insufficiency due to 
cervical surgery, uterine anomalies, and short cervix) into a single group 

• Did not assess small-study effects 

 



Strengths and limitations  

 

 

 

Strengths Limitations 

• Rigorous methodology  
• Inclusion of a larger number  
• Thorough investigation of sources of 

heterogeneity and causes of small-study 
effects 

• Various trials did not report results for 
several adverse maternal and perinatal 
outcomes  

• Unable to perform subgroup analyses 
according to the number of previous 
sPTB and the GA of previous sPTB 

• Only 2 trials reported data on the long-
term effects of prenatal exposure to 
vaginal  progesterone 



Conclusions and implications  

• There is no convincing evidence supporting vaginal progesterone use 
in women with a singleton gestation and a history of spontaneous 
preterm birth  

 

• Should be offered to patients with a singleton gestation and a history 
of spontaneous preterm birth only if they are diagnosed with a 
sonographic short cervix (cervical length ≤25 mm) in the midtrimester  

 

 



Thank you very much! 


