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Abstract

Objective To compare the outcomes of the first group of patients treated with 17-alpha 
hydroxyprogesterone caproate (17OHPC) to prevent recurrent preterm birth in the 
Netherlands with historical control subjects.
Methods Between October 2003 and December 2006, 56 pregnant women who 
received 17OHPC treatment to prevent recurrent preterm birth in 12 Dutch obstetric 
clinics were registered. The course of these pregnancies was compared to that of a 
cohort of 56 historical control subjects. Main outcome measures were gestational age at 
delivery, preterm birth, neonatal mortality and neonatal morbidity.
Results Baseline characteristics were similar for both groups. The recurrence risk of 
preterm birth before 37 weeks was 43% after treatment with 17OHPC and 34% without 
such treatment (p=0.44). No clinically or statistically significant differences between 
women treated with 17OHPC and control subjects were found with regard to gestational 
age at delivery, number of preterm births before 32 and 35 weeks, perinatal mortality 
and neonatal admission.
Conclusions In this observational study, we could not confirm the beneficial effect of 
progestogens in the prevention of recurrent preterm birth that was found in previous 
studies. There is a need for more randomised trials before progestogens can be 
prescribed to women with a previous preterm birth.

Introduction

Preterm birth is a major issue in perinatology and the most important cause of mortality 
and morbidity in newborns. While neonatal care is constantly developing and the 
gestational age at which a foetus is considered to be viable is decreasing, the capacity 
to prevent preterm birth is limited. Treatment for the prevention of spontaneous preterm 
birth was until recently limited to the administration of tocolytics in case of preterm 
labour. Tocolytics are proven to delay delivery by 48 hours significantly more often 
than placebo.1 This creates an opportunity to administer corticosteroids for foetal lung 
maturation, as this treatment has an optimal dosage effect after 48 hours.2 Effective 
preventive measures have not been available so far.

As the incidence of preterm birth in healthy primigravids with a singleton pregnancy 
is relatively low, preventive measures in this group are usually not effective. Most studies 
therefore focus on women with known risk factors, such as a multiple pregnancy, previous 
surgical interventions on the cervix, asymptomatic cervical shortening or a previous 
preterm birth. In the latter group, the risk of preterm birth before 35 weeks is increased 
to about 15%.3
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The role of progesterone in the aetiology of preterm birth has been researched 
for several decades. Theories on the mechanism of action of progesterone include a 
reduction of the number of oxytocin receptors in the myometrium and inhibition of the 
production of prostaglandins.4 In sheep and other mammals, a marked drop in the 
serum progesterone concentration can be observed preceding delivery.5 This serum 
decrease is absent in humans. The observations in sheep did however lead to the 
hypothesis that progesterone suppletion may prevent preterm birth. In the second half of 
the twentieth century, several randomised trials exploring various forms of progestogens 
were performed. In 1990, Keirse et al. published a meta-analysis of trials using 17-alpha 
hydroxyprogesterone caproate (17OHPC) which indicated that this treatment reduces 
the incidence of preterm birth in women with a history of pregnancy loss.6 

This finding led to a trial that randomised women with a previous preterm birth to 
either treatment with weekly intramuscular injections of 250 mg 17OHPC or placebo.7 
The results of this trial, which were published in 2003, showed that 17OHPC strongly 
reduced the risk of recurrent preterm birth before 37 weeks (relative risk [RR] 0.66, 
95% confidence interval [CI] 0.54 to 0.81). Simultaneously with this study, the results 
of a trial using daily vaginal progesterone were published.8 This trial showed similar 
outcomes (RR for preterm birth before 37 weeks 0.49, 95% CI 0.25-0.96). The side 
effects of progestogens that were described in both studies were minor and occurred 
mainly around the injection site. A follow-up study of children from the Meis trial at four 
years of age did not show any negative effect of progestogens on either physical or 
mental development.9

Based on these data, gynaecologists in 12 Dutch hospitals decided to mention 
17OHPC treatment in their advice to pregnant women with a history of spontaneous 
preterm birth before 34 weeks. Furthermore, in the guideline ‘Prevention of recurrent 
spontaneous preterm birth’ that was drawn up by the Netherlands College of Obstetricians 
and Gynaecologists in 2007, it was stated that the possibility of 17OHPC treatment in 
this group of pregnant women should be discussed with the patient. In this article, we 
report on our first experiences with 17OHPC treatment for the prevention of recurrent 
preterm birth.

Methods

We performed a cohort study in which patients with a previous spontaneous preterm birth 
that received treatment with 17OHPC were compared to historical control subjects. In 
October 2003, 12 obstetric clinics in the Netherlands initiated prescription of 17OHPC 
to women with a previous preterm birth before 34 weeks or two previous preterm births 
before 37 weeks. This group of clinics comprised two academic centres, eight non-
academic teaching hospitals and two non-academic, non-teaching hospitals. Treatment 
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consisted of weekly intramuscular injections with 250 mg 17OHPC, starting between 16 
and 20 weeks of gestation. Treatment was continued until a gestational age of 36 weeks. 
This protocol is similar to the one that was applied in the study by Meis et al.7

Patients were registered prospectively in all centres. At the start of treatment, patient 
data were sent to the central investigator by fax. After a patient had delivered, all data 
concerning the pregnancy, delivery and neonatal outcome were entered on a case 
record form (CRF) by the treating physician. 

The control group consisted of patients that had received specialized prenatal 
care before 2003 because of a history of preterm birth, and who were not treated 
with 17OHPC. For every patient treated with 17OHPC, a control patient was selected 
who had delivered in the same hospital or region. The control patient had to meet 
the following criteria: 1) a history of spontaneous preterm birth between January 1st 
1998 and December 31st 2002; 2) a subsequent pregnancy that took place after the 
preterm birth but before October 2003, so that the possibility of this patient having been 
treated with progestogens was virtually excluded. To ensure that the risk profiles of both 
groups were comparable, they were also matched on the gestational age of the previous 
preterm delivery (a difference of five days at the most was allowed) and the number of 
foetuses in that pregnancy.

Controls were selected by means of the Dutch Perinatal Registration database and 
the delivery databases of the participating centres. If there were multiple suitable control 
subjects for one treated patient, the subject was chosen that corresponded most to the 
treated patient in terms of parity, ethnicity and gestational age of the previous delivery.

The control group that was thus selected was then compared to the group that was 
treated with 17OHPC between October 2003 and December 2006. Primary outcome 
measure was the gestational age at delivery. Secondary outcome measures were delivery 
before 32, 35 and 37 weeks, additional treatment for threatened preterm labour and 
neonatal condition. Neonatal condition was assessed by means of Apgar scores, 
birth weight, perinatal mortality and neonatal admission. Kaplan-Meier curves were 
constructed in both groups for time to delivery. Log rank test was used to test whether 
time to delivery differed significantly between the two groups. Binomial outcomes were 
compared using Fisher exact test and by calculating odds ratios with 95% confidence 
intervals.

Results

During the study period, 139 patients were reported to have received treatment with 
17OHPC. For 56 of these patients, a historical control subject could be found. Baseline 
characteristics of both groups are mentioned in Table I. Patients who were treated with 
17OHPC and control subjects were comparable with regard to hospital type, age, parity 
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Table I: Baseline characteristics

17OHPC (n=56) Controls (n=56) p-value

Type of clinic
Academic hospital
Non-academic teaching hospital
Non-academic non-teaching hospital

28 (50%)
22 (39%)
7 (13%)

27 (48%)
22 (39%)
6 (11%)

0.9
1.0
0.8

Ethnicity
Caucasian
Mediterranean
African
Asian
Other/unknown

36 (64%)
5 (9%)
2 (4%)
1 (2%)

12 (21%)

47 (84%)
1 (2%)
5 (9%)
1 (2%)
2 (4%)

0.02
0.09
0.24
1.0

0.004

Age (years)* 32.4 (±4.5) 31.3 (±54.9) 0.22

Obstetric history
Parity >1
>1 previous preterm births
Gestational age index delivery (weeks)

11 (20%)
5 (9%)

27.8 (±5.0)

10 (18%)
5 (9%)

27.7 (±5.1)

0.81
1.0

0.96

17OHPC: 17-alpha hydroxyprogesterone caproate

Table II: Results

17OHPC (n=56) Controls (n=56) Odds Ratio p-value

Admission
Reason admission

Preterm labour
Preterm rupture of membranes 
Vaginal blood loss
Other/unknown

Tocolysis
Corticosteroids
Cerclage
Indication cerclage

Prophylactic
Emergency

32 (57%)

18 (32%)
2 (4%)
2 (4%)

10 (18%)
12 (21%)
11 (20%)
12 (21%)

6 (11%)
6 (11%)

22 (39%)

11 (20%)
4 (7%)
1 (2%)
6 (11%)
8 (14%)
9 (16%)
7 (13%)

4 (7%)
3 (5%)

2.1 (1.0-4.4)

1.9 (0.8-4.5)
0.5 (0.1-2.4)
2.0 (0.3-16)
1.8 (0.6-5.2)
1.6 (0.6-4.3)
1.3 (0.5-3.3)
1.9 (0.7-5.1)

1.6 (0.4-5.5)
2.1 (0.5-8.1)

0.09

0.13
0.68
1.0
0.42
0.46
0.81
0.31

0.74
0.49

Progesterone
Gestational age first dose (weeks)
Gestational age last dose (weeks)
Total number of injections

17,1 (±2,5)
33,5 (±3,7)
17,2 (±4.0)

n/a
n/a
n/a

n/a
n/a
n/a

n/a
n/a
n/a

Pregnancy outcome
Delivery < 37 weeks
Delivery < 35 weeks
Delivery < 32 weeks
Gestational age at delivery (weeks)

24 (43%)
8 (14%)
3 (5%)

37,0 (±3,6)

19 (34%)
11 (20%)
6 (11%)

37,0 (±4,3)

1.5 (0.7-3.1)
0.7 (0.3-1.8)
0.5 (0.1-1.8)

0.44
0.62
0.49
1.0

Neonatal outcome
Birth weight (grams)
Apgar Score <7 after 5 minutes
Perinatal death
Neonatal admission

2912 (±708)
1 (2%)
1 (2%)

20 (36%)

2958 (±919)
2 (4%)
4 (7%)

26 (46%)

0.5 (0.1-3.9)
0.2 (0.04-1.6)
0.6 (0.3-1.4)

0.77
1.0
0.36
0.34

17OHPC: 17-alpha hydroxyprogesterone caproate; N/A: not applicable

and gestational age of the previous preterm delivery. For one patient who delivered in 
a non-academic, non-teaching hospital, a control subject was selected who delivered 
in an academic hospital. As ethnicity was not registered in all patients, differences in 
ethnicity between the two groups cannot be ruled out.
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Table II and Figure I describe the results concerning treatment during pregnancy, delivery 
outcome and neonatal outcome. Both Kaplan-Meier curves show a comparable course 
(log rank test p=0.29). No statistically significant differences were found between treated 
patients and control subjects in gestational age at delivery (37.0 vs. 37.0 weeks, p=1.0).

The number of patients who remained pregnant at 32, 35 and 37 weeks of gestation 
was 53, 48 and 32 in the 17OHPC group and 50, 45 and 37 in the control group. 
There was a trend towards more maternal admissions and more interventions during 
pregnancy (tocolysis, corticosteroids, cerclage) in the 17OHPC-group. In the control 
group, there was a higher incidence of perinatal mortality and neonates were more often 
admitted, but these differences were not statistically significant.

Not all cervical length measurements that were performed in the study population 
could be retrieved. In 35 17OHPC patients (63%) and 32 control subjects (57%) at least 
one cervical length measurement was performed during pregnancy. The shortest cervical 
length was <25 mm in 9 17OHPC patients (16%) and 9 control subjects (16%). Pregnancy 
outcomes and neonatal outcomes were not different between these two groups.
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Figure I: Kaplan Meier plot
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Discussion

The aim of this study was to describe the outcomes of the first group of patients in the 
Netherlands who were treated with 17OHPC for the prevention of recurrent preterm 
birth, and to compare these outcomes to those of a historical control group.

The choice for historical controls reduces the risk of selection bias regarding whether 
or not women were treated with progestogens, as 17OHPC treatment for the prevention 
of recurrent preterm birth was rarely performed in the Netherlands before 2003. There 
could however be a difference in the standard of care that was applied to both groups 
due to the two different time periods in which the patients were treated and the new 
developments and insights that have occurred between these periods. This disparity 
could affect outcomes. The trend in the 17OHPC group towards more therapeutic 
and prophylactic treatments for the prevention of preterm birth and the improvement 
of neonatal outcome is likely to be a reflection of the increased experience with these 
treatments and the new developments in this subject area during recent years. Strikingly, 
the difference in interventions in our study population did not affect pregnancy outcome.

The small percentage of registered 17OHPC patients that could be matched to 
historical controls is due to the fact that the field in the Dutch Perinatal Registration 
database that contains the gestational age of previous deliveries is not mandatory and 
often left blank. This strongly limited the number of eligible control subjects.

In this prospective cohort study with historical control subjects, no difference in 
preterm birth was found between women who received 17OHPC treatment and those 
who did not. This is in contrast with the results of previous randomised controlled trials 
by Meis and Da Fonseca. Although we did not perform a formal sample size calculation 
in our study, one would expect at least a trend towards better outcomes in the 17OHPC-
group, based on the results of earlier trials. This trend however, cannot be found.

The results of a trial by O’Brien et al., where the intervention consisted of daily 
vaginal progesterone instead of intramuscular injections, were published in 2007.10 
In this randomised, placebo-controlled trial, 611 women with a singleton pregnancy 
and a history of preterm birth were recruited. No differences were found between the 
progesterone group and the placebo group with regard to gestational age at delivery 
(36.6 vs. 36.6 weeks), preterm birth before 28, 32, 35 or 37 weeks and neonatal 
outcome. This is a notable difference with the results of the trial of Da Fonseca et al., 
who also used vaginal administration of progesterone.8 The authors suggested that this 
discrepancy might be due to a difference in risk profile of the study population. A trial 
published in 2007 by Fonseca et al showed that progestogen treatment may prevent 
preterm birth in pregnant women with asymptomatic cervical shortening. Patients with a 
cervical length below 25 mm and/or and indication for primary cerclage were excluded 
from the study by O’Brien, while this was not the case in the mentioned trials of 2003. 
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By doing this, O’Brien may have left out the subgroup that would profit most from 
progestogen treatment.

In 2003, a number of Dutch perinatologists agreed to offer prophylactic 17OHPC 
treatment to women with a previous spontaneous preterm birth, based on a meta-analysis 
by Keirse et al. and two randomised controlled trials with a markedly positive effect. 
The evidence that was available at that time was of such high quality that repeating a 
randomised trial did not seem justifiable. After the findings of O’Brien et al. and the 
present analysis, we consider the situation to be changed. In our opinion, it has become 
less likely that progestogens are effective in women with a history of preterm birth. 
Although it could be stated that the negative results of O’Brien et al. can be attributed 
to the vaginal administration, this would also imply that the positive results that were 
found by Fonseca et al with this route of administration, are a chance finding. This would 
mean that the evidence for the preventive effect of 17OHPC on recurrent preterm birth 
is based on only one randomised controlled trials and on a meta-analysis that grouped 
studies with various study populations. At the moment, at least six randomised controlled 
trials are performed in this subject area throughout the world. We propose to await the 
results of these trials and, if necessary, start a new RCT to investigate the effectiveness of 
progestogens for this indication.

In conclusion, we could not confirm that 17OHPC is effective in women who 
are pregnant after a previous preterm birth. The effectiveness of progestogens in the 
prevention of preterm birth in women with a history of preterm birth without additional 
risk factors has become uncertain with the publication of a recent negative trial. Our 
data confirm that new RCT’s are needed to determine which subgroup of pregnant 
women truly profits from progestogen treatment.
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