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Researchers have been studying the use 
of exogenous progestins for prevention 
of preterm delivery (PTD) for almost  

60 years, but conflicting results contribute 
to an ongoing debate. Interpretation of the 
available data is particularly difficult because 
different forms and doses of progestins have 
been used in disparate study populations. 

Based on available data, progesterone 
supplementation is not effective as a primary 
prevention strategy for PTD in the general 
low-risk obstetric population. PTD is a com-
plex problem with varied and incompletely 
elucidated pathogenic pathways, making it 
unlikely that one interventional approach 
would be effective for all pregnant women. 
As a result, emerging indications for the use 
of progesterone are based on risk factors for 
PTD (ie, prior PTD and/or short cervix). How-
ever, this secondary prevention approach 
is a limiting factor in itself because 50% of 
women destined to have a PTD have no iden-
tifiable risk factors.1 In addition, researchers 
have found that progestins are ineffective at 
delaying delivery for women with multiple 

gestation, suggesting that a distinct underly-
ing mechanism of early parturition is present 
in these women, and that this mechanism is 
unresponsive to progestins.2

The formulations used in the study of 
progestin supplementation for PTD preven-
tion have been almost exclusively either  
the synthetic 17 alpha-hydroxyprogesterone 
caproate (17-OHPC) or natural progester-
one administered orally or vaginally. In 2003, 
the American College of Obstetricians and 
Gynecologists (ACOG) supported the use 
of progesterone to reduce the rate of PTD,3 
and in 2011, the US Food and Drug Admin-
istration (FDA) approved 17-OHPC for use 
as prophylaxis against recurrent PTD. As a 
result, in recent years, the perceived standard 
of care for a majority of practitioners in the 
United States had been that all women with 
a previous preterm birth should be offered 
17-OHPC. It may be interesting to note that 
in other parts of the world, the same enthusi-
astic adoption did not occur. For example, in 
Australia and New Zealand in 2007, only 5% 
of practitioners were using progesterone for 
this indication.4 Further, 17-OHPC is not rec-
ommended by professional guidelines in the 
United Kingdom and has remained unavail-
able in Germany.

The publication in 2019 of the PROLONG 
trial called into question the use of 17-OHPC 
for the prevention of PTD.5 In the Decem-
ber 2019 issue of OBG Management (“Man-
aging preterm birth in those at risk: Expert  
strategies”), I expressed the opinion that with 
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Most (90%)  
of women with 
prior PTD who 
maintain a normal 
cervical length 
until 24 weeks 
will deliver at or 
after 35 weeks’ 
gestation without 
intervention

only rare exceptions, 17-OHPC is no longer a 
viable option for recurrent PTD prevention.6 
In light of these developments, what scien-
tific evidence is relevant and applicable to the 
care of women at risk for PTD? 

CASE 1 Previous spontaneous PTD  
at 31 weeks
MC is an asymptomatic 32-year-old woman 

with a singleton pregnancy at 13 weeks’ gesta-

tion. You see her for a maternal-fetal medicine 

consultation because 2 years ago she had a 

spontaneous PTD at 31 weeks’ gestation. What 

management recommendations can you make 

to decrease her risk of recurrent PTD?

Cervical length measurement 
narrows in on risk
The indication “previous preterm birth” is 
largely meaningless because of the hetero-
geneity in preterm birth pathways (preterm 
birth as a syndrome7) and inadequate risk 
characterization. Among women who expe-
rience a spontaneous PTD, 70% to 80% do 
not deliver prematurely in subsequent preg-
nancies.8 To better characterize the risk of 
PTD recurrence, ultrasound assessment of 
cervical length should be used. Research has 
shown that among women with a prior spon-
taneous PTD who maintain a normal cervical 
length until 24 weeks’ gestation, more than 
90% will deliver at 35 weeks or after without 
intervention.9 Such an approach not only 
identifies the subgroup of women at signifi-
cantly increased risk of recurrence but also 
eliminates unnecessary interventions.

Cervical ultrasound surveillance should 
be initiated at 16 weeks’ gestation. A short 
cervix before 16 weeks is not associated 
with a statistically significant increase in risk 
for PTD.10 Shortening of the cervix begins 
approximately 10 weeks before delivery in any 
gestational age group.11 Therefore, ultrasound 
assessment of the cervix at 28 weeks and after 
is irrelevant. In addition, after 28 weeks, cer-
vical length varies greatly leading to loss in 
the predictive power of the cervical mea-
surement.12 Based on these considerations,  
cervical surveillance may be extended up to 

26 weeks. Although cervical cerclage is not an 
option in the United States in cases in which 
a short cervix is detected between 24 and  
26 weeks, vaginal progesterone supplemen-
tation may still be considered. 

CASE 1 Continued
MC was started on ultrasound cervical sur-

veillance at 16 weeks’ gestation. Her cervical 

length was initially normal (> 2.5 cm), but at  

18 weeks the measurement was 2.2 cm. What is 

your recommendation?

The value of vaginal 
progesterone
There appears to be increasing consensus 
on the value of vaginal progesterone for 
women with a midtrimester short cervix 
on sonography, with or without a history 
of PTD. An individual patient data meta-
analysis demonstrated the benefits of vagi-
nal progesterone.13 Although there was no 
evidence of an effect on PTD at less than  
37 weeks, the rates of PTD at less than  
36 weeks and spontaneous PTD at less than 
34 weeks were significantly reduced (by 20% 
and 28%, respectively). Also, there was a 
significant reduction in the risk of respira-
tory distress syndrome (53%) and compos-
ite neonatal morbidity and mortality (41%), 
with no significant impact on infant devel-
opment up to the second year of life.13

The lack of generalizable evidence of 
benefit on childhood outcomes, combined 
with considerable uncertainty about the exact 
role and mechanism of action of exogenous 
progestins, contribute to the ongoing debate. 
Vaginal progesterone dosage regimens have 
been based on extrapolations from expe-
rience with progesterone in nonpregnant 
women, and recent pharmacokinetic studies 
have revealed how precarious such extrapola-
tions may be. As an example, in nonpregnant 
women, the bioavailability of oral and vaginal 
progesterone is similar.14 In pregnancy, how-
ever, while daily oral progesterone doubles 
a pregnant woman’s serum progesterone 
level,15 daily vaginal administration of proges-
terone results in only a modest rise in serum 
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Limited 
observational  
data seem 
to suggest 
that vaginal 
progesterone  
plus cerclage  
have added  
benefit

progesterone, with a coefficient of variation 
among individuals that is double that outside 
of pregnancy.16 It is, therefore, considered that 
vaginal progesterone in pregnancy may have a 
local action secondary to the uterine first-pass 
effect. The uterine first-pass effect for vaginal 
progesterone was described in nonpregnant 
women and is only assumed to occur in preg-
nancy as well. 17 

After evaluating the data from the larg-
est available study of vaginal progesterone,18 

the FDA concluded in 2012 that the study 
did not meet the statistical significance gen-
erally expected to support the approval of a 
new product. However, according to a more 
comprehensive evidence review developed 
in 2019 by the National Guideline Alliance in 
the United Kingdom, women with a history of 
PTD and women with a short cervix derive an 
important benefit from the use of vaginal pro-
gesterone; thus, this intervention should be 
offered to them.19 At this time, a short cervix 
and PTD prevention are not considered FDA-
approved indications for progesterone sup-
plementation in pregnancy. However, vaginal 
progesterone is FDA approved for use in preg-
nant women with a history of infertility. 

CASE 1 Continued
MC initiated treatment with daily vaginal proges-

terone at 18 weeks’ gestation and returned for 

ultrasound cervical length examination weekly 

instead of every other week. At 20 weeks’ ges-

tation, cervical length was 2.0 cm; the following 

week it was 1.4 cm. What would you recom-

mend at this point?

When to consider cerclage
If cervical shortening progresses to about  
1.5 cm while a woman is being treated with 
vaginal progesterone, cerclage may be consid-
ered. The benefit of cerclage in patients with 
prior PTD and a short cervix was highlighted 
in a 2018 Cochrane Review.20 In this step-
wise management approach to a short cer-
vix, waiting for a cervix to be less than 1.5 cm  
may be unadvisable. Under conditions of a 
very short cervix that is frequently dilated 
with exposure of fetal membranes, ascending  

subclinical intra-amniotic infection may 
already be present, reducing the efficacy of 
any preventive measures. Preferential consid-
eration for cerclage from the start over initial 
vaginal progesterone also may be appropri-
ate when there is a history of 2 spontaneous 
PTDs or mid-trimester losses, a history of a 
successful cerclage, or with a very short cervix  
(< 1.0 cm) at the initial evaluation. As for the 
latter, a 2018 individual patient data meta-
analysis of vaginal progesterone found no 
benefit when the cervix was less than 1.0 cm.13

Progesterone plus cerclage 
likely to add benefit
The results of an adjusted indirect com-
parison meta-analysis suggest that both 
interventions—vaginal progesterone and cer-
clage—are equally effective.21 Assuming that 
there is no clinically meaningful difference 
in benefit associated with these 2 treatments, 
the next logical question is whether com-
bining the 2 therapies provides any added 
benefit; limited observational data seem to 
suggest that it does. In a retrospective cohort 
of 86 consecutive singleton pregnancies 
among women who underwent ultrasound-
indicated cerclage, those who used vaginal 
progesterone after cerclage (n = 45) had a 
lower rate of PTD.22 Also, a small (66 cases) 
case-control study demonstrated the ben-
efit of administration of vaginal progester-
one as a rescue intervention in women with 
cerclage and progressive cervical shortening  
despite cerclage.23

CASE 2 Woman experiences adverse effects 
from vaginal progesterone
MS is a 25-year-old G2P0101 who was started 

on vaginal progesterone as prophylaxis for 

recurrent PTD. She is now at 20 weeks’ ges-

tation, with a stable remnant cervical length of  

2.0 cm. She is reporting an increasing vaginal 

burning sensation and vaginal discharge caused 

by the nightly vaginal progesterone applications, 

to the point that she is unwilling to continue 

the treatment. She asks if any alternatives to 

vaginal progesterone are available to decrease  

her risk of PTD. 
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Progestins given 
by the vaginal 
route avoid the 
hepatic first-pass 
effect and may 
be associated 
with less hepatic 
dysfunction than 
orally administered 
progesterone
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Is oral progesterone an option?
In the 1980s and 1990s, oral micronized pro-
gesterone was widely used in France at doses 
of 900 to 1,200 mg/d for women at risk for PTD. 
The practice was stopped when secondary 
hepatic effects, including cholestasis of preg-
nancy, were reported at a higher rate in treated 
women.24 A rise in the serum concentration of 
progesterone metabolites has been associ-
ated with impaired biliary excretion and sub-
sequent accumulation of bile acids.25 In other 
reports, elevated serum transaminase activity 
was found in pregnant women treated with 
oral micronized progesterone, and withdrawal 
of treatment frequently has led to improve-
ment in transaminase levels.26 The synthesis 
of endogenous progesterone during normal 
pregnancy is between 250 and 500 mg/d,26 
and experts have expressed concern that 
exogenous progesterone supplementation 
may impose an additional load on the hepatic 
transport of sulfated metabolites. Unlike orally 
administered progesterone, progestins given 
by the vaginal route avoid the hepatic first-
pass effect. For this reason, they may be asso-
ciated with less hepatic dysfunction.

Although not recommended by profes-
sional guidelines, oral progesterone admin-
istration for the prevention of PTD has been 
used in the United States. A 2015 survey of 
Wisconsin prenatal care providers found that 
of those who prescribed any progesterone 
for PTD prevention, oral progesterone was 
prescribed by 13.1% of obstetricians, 24.4% 
of midwives, and 40.7% of family medicine 
practitioners.27

Some limited recent evidence from a 
meta-analysis of 3 trials investigating oral pro-
gesterone versus placebo suggests effective-
ness in the prevention of recurrent PTD and 
reduction in perinatal morbidity and mortal-
ity.15 However, the number of cases included 
in the meta-analysis (386) was too small to 

support definitive clinical recommendations. 
Furthermore, questions have been raised in 
the literature about the reliability of the larg-
est trial included in that meta-analysis.28

CASE 3 Two previous spontaneous PTDs
A 29-year-old G3P0201 presents for her first 

prenatal appointment at 10 weeks’ gestation. 

With her first pregnancy she had a spontaneous 

PTD at 23 weeks, and the neonate did not sur-

vive. In her second pregnancy, she was treated 

with 17-OHPC from 16 weeks’ gestation. She 

had a spontaneous PTD at 29 weeks, and that 

child is developing normally by her report. She 

believes that 17-OHPC helped her in her last 

pregnancy and is anxious about the risk for still 

another PTD. Consistent with the concept of 

shared decision-making, you inform her of the 

results of the recent PROLONG trial and state-

ments on the subject released by professional 

organizations such as ACOG and the Society 

for Maternal-Fetal Medicine (SMFM). What 

options does she have? 

17-OHPC may be a possibility 
in very high-risk women
According to a SMFM statement released in 
the wake of the PROLONG trial publication,  
“. . . SMFM believes that it is reasonable for 
providers to use 17-OHPC in women with a 
profile more representative of the very high-
risk population reported in the Meis trial”.29 
Only a few women will have a recurrence 
risk of PTD over 50%, as was the background  
event rate in the Meis trial.30 Such a risk 
level may be suspected, as an example, in 
women with 2 or more prior early (before 
34 weeks) PTDs without intervening term 
deliveries. Even in those cases, if treatment 
with 17-OHPC is decided upon, ultrasound 
cervical surveillance should be added as an  
additional safety measure. ●

References
1.	 Iams JD, Goldenberg RL, Mercer BM, et al. The preterm 

prediction study: can low-risk women destined for 
spontaneous preterm birth be identified? Am J Obstet 
Gynecol. 2001;184:652-655.

2.	 Murray SR, Stock SJ, Cowan S, et al. Spontaneous preterm 
birth prevention in multiple pregnancy. Obstet Gynecol. 
2018;20:57-63.

3.	 American College of Obstetricians and Gynecologists. ACOG 
committee opinion. Use of progesterone to reduce preterm 
birth. Obstet Gynecol. 2003;102:1115-1116.

4.	 Dodd JM, Ashwood P, Flenady V, et al. A survey of clinician 
and patient attitudes towards the use of progesterone for 
women at risk of preterm birth. Aust N Z J Obstet Gynaecol. 
2007;47:106-109.



Progesterone for preterm delivery prevention

36  OBG Management  |  April 2020  |  Vol. 32  No. 4 mdedge.com/obgyn

CONTINUED FROM PAGE 35

  2020 Update on obstetrics
 Jaimey M. Pauli, MD

  Progesterone supplementation does not 
PROLONG pregnancy in women at risk 
for preterm birth: What do we do now?

 Michael House, MD, and Errol R. Norwitz, MD, PhD, MBA

  Managing preterm birth in those at risk: 
Expert strategies

  Patrick Duff, MD; Alex C. Vidaeff, MD, MPH; 
Michael G. Ross, MD, MPH; and Errol R. 
Norwitz, MD, PhD, MBA

  Take action to prevent maternal mortality
 Megan L. Evans, MD, MPH

  How is gene study adding to the overall 
knowledge of preterm birth?

 Q&A with Louis J. Muglia, MD, PhD

Have you read these articles on preterm birth?

Find these articles online at 
mdedge.com/obgyn

5. Blackwell SC, Gyamfi -Bannerman C, Biggio JR, et al. 17-OHPC 
to prevent recurrent preterm birth in singleton gestations 
(PROLONG study): a multicenter, international, randomized 
double-blind trial. Am J Perinatol. 2020;37:127-136.

6. Duff  P, Vidaeff  AC, Ross MG, Norwitz ER. Managing 
preterm birth in those at risk: expert strategies. OBG Manag.
2019;31:39-42.

7. Romero R, Mazor M, Munoz H, et al. Th e preterm labor 
syndrome. Ann N Y Acad Sci. 1994;734:414-429.

8. Phillips C, Velji Z, Hanly C, et al. Risk of recurrent spontaneous 
preterm birth: a systematic review and meta-analysis. BMJ 
Open. 2017;7:e015402.

9. Berghella V, Seibel-Seamon J. Contemporary use of cervical 
cerclage. Clin Obstet Gynecol. 2007;50:468-477.

10. Naim A, Haberman S, Burgess T, et al. Changes in cervical 
length and the risk of preterm labor. Am J Obstet Gynecol.
2002;186:887-889.

11.  Zilianti M, Azuaga A, Calderon F, et al. Monitoring the 
eff acement of the uterine cervix by transperineal sonography: 
a new perspective. J Ultrasound Med. 1995;14:719-724.

12. Goldenberg RL, Iams JD, Miodovnik M, et al. Th e preterm 
prediction study: risk factors in twin gestation. Am J Obstet 
Gynecol. 1996;175:1047-1053.

13. Romero R, Conde-Agudelo A, Da Fonseca E, et al. Vaginal 
progesterone for preventing preterm birth and adverse 
perinatal outcomes in singleton gestations with a short 
cervix: a meta-analysis of individual patient data. Am J Obstet 
Gynecol. 2018;218:161-180.

14. Norman T, Morse C, Dennerstein L. Comparative 
bioavailability of orally and vaginally administered 
progesterone. Fertil Steril. 1991;56:1034-1039.

15. Boelig RC, Della Corte L, Ashoush S, et al. Oral progesterone 
for the prevention of recurrent preterm birth: systematic 
review and metaanalysis. Am J Obstet Gynecol MFM.
2019;1:50-62.

16. Boelig RC, Zuppa AF, Kraft WK, et al. Pharmacokinetics of 
vaginal progesterone in pregnancy. Am J Obstet Gynecol.
2019;221:263.e1-7.

17. Bulletti C, de Ziegler D, Flamigni C, et al. Targeted drug 
delivery in gynaecology: the fi rst uterine pass eff ect. Hum 
Reprod. 1997;12:1073-1079.

18. Hassan SS, Romero R, Vidyadhari D, et al. Vaginal progesterone 
reduces the rate of preterm birth in women with a sonographic 
short cervix: a multicenter, randomized, double-blind, placebo-
controlled trial. Ultrasound Obstet Gynecol. 2011;38:18-31.

19. Preterm labour and birth. Evidence review for clinical 
eff ectiveness of prophylactic progesterone in preventing 
preterm labour. London: National Institute for Health and 
Care Excellence (UK); August 2019.

20. Alfi revic Z, Stampalija T, Medley N. Cervical stitch (cerclage) 
for preventing preterm birth in singleton pregnancy. 
Cochrane Database Syst Rev. 2017;6:CD008991.

21. Conde-Agudelo A, Romero R, Da Fonseca E, et al. Vaginal 
progesterone is as eff ective as cervical cerclage to prevent 
preterm birth in women with a singleton gestation, previous 
spontaneous preterm birth, and a short cervix: updated indirect 
comparison meta-analysis. Am J Obstet Gynecol. 2018;219:10-25.

22. Park JY, Jung YM, Kook S-Y, et al. Th e eff ect of postoperative 
vaginal progesterone in ultrasound-indicated cerclage to 
prevent preterm birth. J Matern Fetal Neonatal Med. 2019:1-8.

23. Roman AR, Da Silva Costa F, et al. Rescue adjuvant vaginal 
progesterone may improve outcomes in cervical cerclage 
failure. Geburt Frauen. 2018;78:785-790.

24. Benifl e JL, Dumont M, Levardon M, et al. Eff ects of natural 
micronized progesterone on the liver in the third trimester of 
pregnancy. Contracept Fertil Sex. 1997;25:165-169. 

25. Vallejo M, Briz O, Serrano MA, et al. Potential role of trans-
inhibition of the bile salt export pump by progesterone 
metabolites in the etiopathogenesis of intrahepatic 
cholestasis of pregnancy. J Hepatol. 2006;44:1150-1157.

26. Bacq Y, Sapey T, Bréchot MC, et al. Intrahepatic cholestasis 
of pregnancy: a French prospective study. Hepatology.
1997;26:358-364.

27. Hoppe K, Kramer RD, Ha B, et al. Progesterone 
supplementation for the prevention of preterm birth: 
provider practice in Wisconsin. WMJ. 2019;118:126-131.

28. Katsanevakis E, Mol BW, Th ornton J. A question about the 
reliability of a recent trial of progesterone for preterm birth 
prevention, published in Acta. Acta Obstet Gynecol Scand.
2020;99:426.

29. Society for Maternal-Fetal Medicine (SMFM) Publications 
Committee. SMFM Statement: use of 17-alpha 
hydroxyprogesterone caproate for prevention of recurrent 
preterm birth. https://www.smfm.org/publications/280-
smfm-statement-use-of-17-alpha-hydroxyprogesterone-
caproate-for-prevention-of-recurrent-preterm-birth. 
Accessed March 23, 2020. 

30. Meis PJ, Klebanoff  M, Th om E, et al. Prevention of recurrent 
preterm delivery by 17 alpha-hydroxyprogesterone caproate. 
N Engl J Med. 2003;384:2379-2385.


