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In this week’s PLOS Medicine, Crowther and colleagues publish the results of the PROGRESS

Study, which examined the effect of maternal vaginal progesterone on the risk of respiratory

distress syndrome in the baby [1]. Women at high risk of preterm birth because of a previous

spontaneous preterm birth were recruited to this study, which involved self-administering 100

mg progesterone or a placebo vaginally from 20 to 34 weeks of pregnancy. No differences were

found in the rate of the primary outcome (incidence of respiratory distress syndrome and

severity of respiratory disease) between the progesterone and the placebo groups (incidence of

respiratory distress syndrome in 42/402 [10.5%] and 41/388 [10.6%], respectively [RR 0.98,

95% CI 0.64–1.49]), nor were there differences in any of the other secondary outcomes. The

study, a double-masked randomised placebo-controlled trial, was well conducted. About 40%

of women who were approached agreed to participate. The primary outcome was available for

all participating women, and around 65% of women were still taking study treatment by 34

weeks gestation. Rates of preterm birth were 36% and 17% before 37 and 34 weeks, respec-

tively; hence, the recruitment strategy effectively identified a group at high risk. Although the

study was terminated earlier than planned (after recruitment of 787 women rather than the

984 initially intended), and the incidence of the primary outcome was lower than anticipated

in the placebo group (10.6% rather than 15%), it is unlikely that these issues have materially

affected the conclusions of the study.

Although vaginal progesterone is not licensed for prevention of preterm birth, it has been

widely adopted by clinicians around the world for this purpose. Progesterone for preterm

birth prevention in high-risk women is endorsed by expert guideline groups [2], including the

National Institute for Clinical Excellence (UK) [3] and the FIGO Working Group on Best

Practice in Maternal-Fetal Medicine [4]. The PROGRESS Study is the third large randomized

trial (the others being our own OPPTIMUM study [5] and the study of O’Brien et al. [6]) to

show a lack of efficacy of vaginal progesterone. Specifically, the PROGRESS trial showed no

difference between the 2 groups in gestation of delivery, preterm birth before 37 weeks, or pre-

term birth before 34 weeks. We believe it is now time for a comprehensive review of the data

on progesterone to identify risks and benefits in women at risk of preterm birth for different

reasons.

Ostensibly, there is biological plausibility behind the administration of progesterone for

prevention of preterm birth. Progesterone can inhibit contractions of the myometrium in

vitro [7], and antiprogestogens are used as abortifacients. However, progesterone levels are

high during pregnancy, far above receptor saturation. There is no evidence that women deliv-

ering preterm have lower progesterone levels and administration of progesterone vaginally
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does not increase circulating concentrations. Therefore, the mechanism by which a modest

additional amount of progesterone could achieve a therapeutic effect is unclear.

In evaluating progesterone to prevent preterm birth, the Cochrane analysis groups evidence

by maternal risk factor for preterm birth rather than by route of administration or type of pro-

gesterone [8], even though vaginal natural progesterone and intramuscular 15 dihydroproges-

terone caproate are very different therapies. The Cochrane analysis suggests that, in women

with a previous preterm birth, progestogens reduce perinatal mortality and rates of preterm

birth before 34 weeks, low birthweight, and neonatal death. Inclusion of women from OPPTI-

MUM and PROGRESS will double the existing sample size; a major impact on the treatment

effect and confidence intervals is to be expected. In women at risk of preterm birth because of

a short cervix, Cochrane suggests that progesterone reduces rates of preterm birth before 34

weeks but has no impact on perinatal mortality, low birthweight, or neonatal death [8]. A sin-

gle randomized study and an individual patient data meta-analysis have shown that progester-

one in women with a short cervix reduces a composite adverse neonatal outcome [9,10],

although the individual study was insufficient to persuade the United States Food and Drug

Administration (FDA) to license vaginal progesterone. Importantly, the FDA considered that

a more robust statistical approach failed to result in a statistically significant effect of progester-

one [11]. To address this complexity, the Patient-Centered Outcomes Research Initiative

(PCORI) has initiated an individual patient data meta-analysis that will be conducted by an

independent data centre. It is hoped that this will address the uncertainty about the efficacy of

progesterone to prevent preterm birth in women with various risk factors.

Even if progesterone is found to reduce preterm birth rates in women with either a previous

preterm birth or a short cervix, it is increasingly evident that alternatives are needed because

the impact on preterm birth rates overall are small. Modelling of the impact of progesterone to

prevent preterm birth in women with a previous preterm birth (but without a short cervix),

and assuming a 20% reduction in preterm birth before 37 weeks, suggests an absolute reduc-

tion of 0.01% in preterm birth rates [12]. It has been claimed that routine cervical length

screening of the entire US pregnant population, and offering vaginal progesterone to all

women with a cervical length of 10–20 mm, would be cost effective [13]. However, in this sce-

nario preterm birth would be prevented in only 913 women. This represents an absolute risk

reduction of 0.02%, given that in 2015 there were 382,786 preterm births in the US [14].

There has been huge renewed excitement amongst clinicians and the pharmaceutical

industry for the use of progestogens to prevent preterm birth in the 21st century. A PubMed

search shows 792 publications on this topic since 2000. The PROGRESS Study adds to a

body of evidence suggesting that the role of progesterone may be more limited than previ-

ously thought. Preterm birth remains the single biggest cause of neonatal mortality and

morbidity worldwide, and effective therapeutic interventions are desperately needed. It is

time to start exploring alternatives, and to progress beyond progesterone for the prevention

of preterm birth.

References
1. Crowther CA, Ashwood P, McPhee AJ, Flenady V, Tran T, Dodd JM, et al. Vaginal progesterone pessa-

ries for pregnant women with a previous preterm birth to prevent neonatal respiratory distress syndrome

(the PROGRESS Study): A multicentre, randomised, placebo-controlled trial. PLoS Med. 2017; 14(9):

e1002390. https://doi.org/10.1371/journal.pmed.1002390

2. Society for Maternal-Fetal Medicine Publications Committee, with assistance of Vincenzo Berghella.

Progesterone and preterm birth prevention: translating clinical trials data into clinical practice. Am J

Obstet Gynecol. 2012; 206(5):376–86. Epub 2012/05/01. https://doi.org/10.1016/j.ajog.2012.03.010

PMID: 22542113.

PLOS Medicine | https://doi.org/10.1371/journal.pmed.1002391 September 26, 2017 2 / 3

Provenance: Commissioned; not externally peer

reviewed.

https://doi.org/10.1371/journal.pmed.1002390
https://doi.org/10.1016/j.ajog.2012.03.010
http://www.ncbi.nlm.nih.gov/pubmed/22542113
https://doi.org/10.1371/journal.pmed.1002391


3. National Institute for Health and Care Excellence. Preterm labour and birth. NICE guideline [NG25].

2015. Available from: https://www.nice.org.uk/guidance/ng25.

4. FIGO Working Group on Best Practice in Maternal-Fetal Medicine. Best practice in maternal-fetal medi-

cine. Int J Gynecol Obstet. 2015; 128(1):80–2. https://doi.org/10.1016/j.ijgo.2014.10.011 PMID:

25481030

5. Norman JE, Marlow N, Messow CM, Shennan A, Bennett PR, Thornton S, et al. Vaginal progesterone

prophylaxis for preterm birth (the OPPTIMUM study): a multicentre, randomised, double-blind trial. Lan-

cet. 2016; 387:2106–16. https://doi.org/10.1016/S0140-6736(16)00350-0 PMID: 26921136.

6. O’Brien JM, Adair CD, Lewis DF, Hall DR, DeFranco EA, Fusey S, et al. Progesterone vaginal gel for

the reduction of recurrent preterm birth: primary results from a randomized, double-blind, placebo-con-

trolled trial. Ultrasound Obstet Gynecol. 2007; 30:687–96. https://doi.org/10.1002/uog.5158 PMID:

17899572

7. Anderson L, Martin W, Higgins C, Nelson S, Norman J. The effect of progesterone on myometrial con-

tractility, potassium channels, and tocolytic efficacy. Reprod Sci. 2009; 16:1052–61. https://doi.org/10.

1177/1933719109340926 PMID: 19602723.

8. Dodd JM, Jones L, Flenady V, Cincotta R, Crowther CA. Prenatal administration of progesterone for

preventing preterm birth in women considered to be at risk of preterm birth. Cochrane Database Syst

Rev. 2013; 7:CD004947. https://doi.org/10.1002/14651858.CD004947.pub3 PMID: 23903965.

9. Romero R, Nicolaides K, Conde-Agudelo A, Tabor A, O’Brien JM, Cetingoz E, et al. Vaginal progester-

one in women with an asymptomatic sonographic short cervix in the midtrimester decreases preterm

delivery and neonatal morbidity: a systematic review and metaanalysis of individual patient data. Am J

Obstet Gynecol. 2012; 206(2):124 e1–19. Epub 2012/01/31. https://doi.org/10.1016/j.ajog.2011.12.003

PMID: 22284156; PMCID: PMC3437773.

10. Hassan SS, Romero R, Vidyadhari D, Fusey S, Baxter J, Khandelwal M, 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. Epub 2011/04/08. https://doi.

org/10.1002/uog.9017 PMID: 21472815.

11. Division of Reproductive and Urologic Products Office of New Drugs Center for Drug Evaluation and

Research Food and Drug Administration. Background document for meeting of Advisory Committee for

Reproductive Health Drugs. 2011. Available from: https://wayback.archive-it.org/7993/

20170405210910/https://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/

Drugs/ReproductiveHealthDrugsAdvisoryCommittee/UCM287987.pdf

12. Chang HH, Larson J, Blencowe H, Spong CY, Howson CP, Cairns-Smith S, et al. Preventing preterm

births: analysis of trends and potential reductions with interventions in 39 countries with very high

human development index. Lancet. 2012. Epub 2012/11/20. https://doi.org/10.1016/S0140-6736(12)

61856-X PMID: 23158883.

13. Einerson BD, Grobman WA, Miller ES. Cost-effectiveness of risk-based screening for cervical length to

prevent preterm birth. Am J Obstet Gynecol. 2016; 215(1):100 e1–7. https://doi.org/10.1016/j.ajog.

2016.01.192 PMID: 26880732.

14. Martin JA, Hamilton BE, Osterman MJ, Driscoll AK, Mathews TJ. Births: final data for 2015. Natl Vital

Stat Rep. 2017; 66(1):1. PMID: 28135188.

PLOS Medicine | https://doi.org/10.1371/journal.pmed.1002391 September 26, 2017 3 / 3

https://www.nice.org.uk/guidance/ng25
https://doi.org/10.1016/j.ijgo.2014.10.011
http://www.ncbi.nlm.nih.gov/pubmed/25481030
https://doi.org/10.1016/S0140-6736(16)00350-0
http://www.ncbi.nlm.nih.gov/pubmed/26921136
https://doi.org/10.1002/uog.5158
http://www.ncbi.nlm.nih.gov/pubmed/17899572
https://doi.org/10.1177/1933719109340926
https://doi.org/10.1177/1933719109340926
http://www.ncbi.nlm.nih.gov/pubmed/19602723
https://doi.org/10.1002/14651858.CD004947.pub3
http://www.ncbi.nlm.nih.gov/pubmed/23903965
https://doi.org/10.1016/j.ajog.2011.12.003
http://www.ncbi.nlm.nih.gov/pubmed/22284156
https://doi.org/10.1002/uog.9017
https://doi.org/10.1002/uog.9017
http://www.ncbi.nlm.nih.gov/pubmed/21472815
https://wayback.archive-it.org/7993/20170405210910/https://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/ReproductiveHealthDrugsAdvisoryCommittee/UCM287987.pdf
https://wayback.archive-it.org/7993/20170405210910/https://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/ReproductiveHealthDrugsAdvisoryCommittee/UCM287987.pdf
https://wayback.archive-it.org/7993/20170405210910/https://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/ReproductiveHealthDrugsAdvisoryCommittee/UCM287987.pdf
https://doi.org/10.1016/S0140-6736(12)61856-X
https://doi.org/10.1016/S0140-6736(12)61856-X
http://www.ncbi.nlm.nih.gov/pubmed/23158883
https://doi.org/10.1016/j.ajog.2016.01.192
https://doi.org/10.1016/j.ajog.2016.01.192
http://www.ncbi.nlm.nih.gov/pubmed/26880732
http://www.ncbi.nlm.nih.gov/pubmed/28135188
https://doi.org/10.1371/journal.pmed.1002391

