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Objective
To evaluate whether the administration of vaginal natural micronized progesterone is associated with reduction of recurrent preterm
birth (PTB) in women with prior history of spontaneous PTB.

Methods

We retrospectively evaluated the obstetric and neonatal outcomes of all women with history of spontaneous PTB that delivered
from January 2008 through April 2012. Spontaneous PTB was defined as PTB before 37 weeks of gestation due to spontaneous
preterm labor or preterm premature rupture of membranes. Pregnancies with multiple gestation and those who received cerclage
operation during previous or current pregnancy were excluded. Patients in the progesterone group were instructed to self-
administer 100 or 200 mg vaginal micronized natural progesterone capsule. We evaluated the difference in recurrent PTB rate
between the progesterone group (n="73) and the non-user group (n=158).

Results

The incidence of recurrent spontaneous PTB before 37 weeks' gestation was significantly lower in the progesterone group than
the non-user group (21.9% vs. 43.0%, P=0.002). Multivariate analysis showed that progesterone therapy was associated with
a decrease in the incidence of recurrent PTB before 37 weeks' gestation (odds ratio, 0.382; 95% confidence interval, 0.169-0.863;
P=0.021) independent of confounding variables.

Conclusion
Micronized vaginal progesterone supplement therapy was associated with a reduction of recurrent PTB risk in women with
previous spontaneous PTB history.
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Preterm birth (PTB) is defined as birth before 37 completed weeks
of gestation, which occurs in approximately 10% of all pregnan-
cies [1]. PTB causes about 70% of all neonatal deaths of non-
anomalous infants, as well as neonatal morbidities including
respiratory distress syndrome, intraventricular hemorrhage, nec-
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rotizing enterocolitis, bronchopulmonary dysplasia and long-term
complications such as cerebral palsy [2,3]. The PTB rate has risen
worldwide, and in South Korea, the PTB rate has also risen from
4.3% in 1995 to 10% in 2003 [1,4].

There are many known risk factors for PTB, but one of the most
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important factors is previous history of PTB [1]. As mentioned be-
fore, global incidence of PTB rate is approximately 10%, but the
rate of PTB increases up to 20%-50% in women with history of
PTB, and the risk of PTB increases considerably with the number
of previous PTBs [5-8].

For more than 30 years, progesterone administration has been
advocated for the prevention of PTB in women considered to be
at high risk for PTB [9]. However, the results of the earlier stud-
ies on the efficacy and safety of this treatment were controversial
[10]. In 2004, two randomized controlled trials suggested that the
prophylactic administration of progesterone in pregnant women at
high risk for PTB, including those with prior history of PTB, is asso-
ciated with a reduction of 60% to 78% in PTB rate [11,12]. After
on, several randomized controlled trials reported that the use of
progesterone reduced the risk of recurrent PTB [13-19]. In 2008,
the American College of Obstetricians and Gynecologist published
a committee opinion recommending the use of progesterone
supplementation to prevent recurrent PTB in women with a single-
ton pregnancy and a prior spontaneous PTB due to spontaneous
preterm labor or premature rupture of membranes [20].

However, the efficacy of the progesterone supplement therapy
during pregnancy to prevent a recurrent PTB has never been
studied in Korea. Therefore, primary objective of this retrospective
study was to evaluate whether the prophylactic administration of
vaginal micronized progesterone is associated with the reduction
of recurrent PTB risk in women with a prior history of spontaneous
PTB in Korean women.

Materials and Methods

We retrospectively evaluated the obstetric and neonatal outcomes
of all women with history of one or more previous spontaneous
PTB that delivered from January 2008 to April 2012. Spontane-
ous PTB was defined as PTB before 37 weeks of gestation due
to spontaneous preterm labor or preterm premature rupture of
membranes (PPROM). The exclusion criteria were multiple gesta-
tions either previous or current pregnancy, cerclage during both
previous or current pregnancy, and previous intentional PTB due
to maternal or fetal indications, such as preeclampsia and fetal
growth restriction.

Patients who used progesterone were instructed to self-administer
vaginal micronized natural progesterone (Utrogestan, Besins
Healthcare, Brussels, Belgium or Yenatron, Acraf S.p.A., Roma,
Italy) 100 or 200 mg capsule. The treatment was initiated at
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16 weeks of gestation or at first visit to our hospital beyond 16
weeks of gestation. The treatment was continued until either 34
to 37 completed weeks of gestation or occurrence of PTB.

Control group consisted of singleton pregnant women with history
of one or more previous spontaneous PTB and delivered in our
hospital during the same study period, but who never used pro-
gesterone during current pregnancy. Patient selection, the dose of
progesterone and the time of initiation and duration of the treat-
ment were decided by the physicians’ discretion.

Information of the previous pregnancy outcome such as number of
previous term birth, number of previous PTB, gestational age and
indication of the previous PTB was collected. Obstetric outcome of
the current pregnancy including the rate of recurrent PTB before
34 weeks and 37 weeks of gestation of the two groups was com-
pared.

The Fisher's exact test or Pearson’s chi-square test was used for
categorical variables. The Student’s 7-test or Mann-Whitney U test
was used for continuous variables. The relationship between the
incidence of PTB and independent variables including the number
of previous PTB history, gestational age at previous PTB, indica-
tions of previous PTB and midtrimester cervical length were ana-
lyzed by multiple logistic regression analysis. A P-value of less than
0.05 was considered statistically significant.

Results

A total of 231 women were included in the study: 73 in the pro-
gesterone group and 158 in the non-user group. There were no
significant differences in maternal characteristics including number
of previous term and preterm births, and gestational age at previ-
ous PTB between the non-user group and progesterone group
(Table 1). But there were more PPROM of indication for previous
PTB in the progesterone group compared to the non-user group.
Although mean cervical length during midtrimester ultrasound
was not significantly different between two groups, more women
in the progesterone group had cervical length less than 25 mm.
The incidence of recurrent PTB before 37 weeks of gestation was
significantly lower in the progesterone group than the non-user
group (21.9% vs. 43.0%, P=0.002) (Table 2). However, the rate of
recurrent PTB before 34 weeks of gestation was similar in the two
groups. There were no significant differences in other outcomes
such as delivery mode, birth weight, 1-minute and 5-minute Apgar
scores, and admission to neonatal intensive care unit.

Relationship between the incidence of PTB and independent vari-
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Table 1. Maternal characteristics: progesterone group vs. non-user group

. Progesterone therapy
Characteristics P-value
No (n=158) Yes (n=73)
Age (yr) 33.0+4.0 33.3+3.2 0.591
Previous TB history 31(19.6) 19 (26.0) 0.272
Number of previous TB 0.435
1 28 (17.7) 16 (21.9)
>2 3(1.9) 3(4.1)
Number of previous PTB history 0.869
1 146 (92.4) 67(91.8)
>) 12 (7.6) 6(8.2)
GAD of previous PTB (wk) 32.7+43 31.7+438 0.113
Distribution of GAD of previous PTB 0.510
PTB <24 wk 7(4.5) 6(8.2)
PTB 24-28 wk 22 (14.7) 9(12.3)
PTB 28-34 wk 30(19.2) 22 (30.1)
PTB 34-37 wk 97 (62.2) 36 (49.3)
Indications for previous PTB 0.033
PTL 80 (50.6) 26 (35.6)
PPROM 78 (49.4) 47 (64.4)
Midtrimester CL (mm)*® 31.0+11.2 31.7+10.5 0.737
Midtrimester CL<25 mm® 40/95 (42.1) 16/68 (23.5) 0.014

Values are presented as mean +standard deviation or number (%).

TB, term birth; PTB, preterm birth; GAD, gestational age at delivery; PTL, preterm labor; PPROM, preterm premature rupture of membranes; CL, cervical length.
°Analyzed only in patients with the data on midtrimester cervical length that were available.

ables were analyzed by multiple logistic regression analysis (Table
3). Midtrimester cervical length was significantly associated with
the risk of recurrent PTB (odds ratio [OR], 0.916; 95% confidence
interval [CI], 0.879-0.955). Use of progesterone was associated
with significant reduction in recurrent PTB (OR, 0.382; 95% Cl,
0.169-0.863).

We compared the characteristics and outcome of women who
were treated with progesterone and delivered at term and those
who delivered at preterm despite progesterone therapy (Table 4).
Women who were treated with progesterone and delivered at
preterm were more likely to have two or more previous PTB his-
tory compared to those who were treated with progesterone and
delivered at term. Gestational age of previous PTB, number of
previous term delivery, gestational age at initiation and duration
of the treatment, and indications of previous PTB were not differ-
ent between the two groups. More women in the progesterone
group who delivered at preterm received 200 mg than 100 mg
progesterone and had shorter midtrimester cervical length than
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those who delivered at term. However, previous term birth history,
number of previous PTB history, gestational age at delivery and in-
dications of previous PTB were not significantly different between
those who used 200 mg and 100 mg progesterone (data not
shown). Multivariate analysis showed that midtrimester cervical
length was significantly associated with the risk of recurrent PTB
(OR, 0.920; 95% Cl, 0.854—0.990; P=0.027), but dose of proges-
terone was not significantly associated with the risk of recurrent
PTB (OR, 1.457; 95% Cl, 0.385-5.520; P=0.580).

Discussion

In this retrospective study, we found that the rate of recurrent
PTB in women with previous history of spontaneous PTB was over
40%, but the rate decreased to 21.9% when prophylactic vagi-
nal micronized natural progesterone was used. The reduction of
recurrent PTB after the treatment with vaginal micronized natural
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Table 2. Pregnancy outcomes: progesterone group vs. non-user group

Progesterone therapy
Outcomes P-value
No (n=158) Yes (n=73)

GAD of current pregnancy (wk) 36.2 + 3.8 37.0+3.2 0.112
PTB<34 wk 32(20.3) 13(17.8) 0.663
PTB<37 wk 68 (43.0) 16 (21.9) 0.002

Indications for current PTB 1.000
Spontaneous 53/68 (77.9) 13/16 (81.3)

Intentional 15/68 (22.1) 3/16 (18.8)

Delivery mode 0.083
Vaginal delivery 87 (55.1) 49 (67.1)

Cesarean delivery 54 (44.3) 16 (29.6)

Gender (male) 75 (47.5) 38(52.1) 0.517

Birth weight (g) 2,726.7 +829.3 2,899.3 + 698.2 0.124

1 min Apgar score<4 3(1.9) 2(2.7) 0.652

5 min Apgar score<7 2(1.3) 2(2.7) 0.593

NICU admission 26 (16.5) 11 (15.3) 0.822

Values are presented as mean + standard deviation or number (%).

GAD, gestational age at delivery; PTB, preterm birth; NICU, neonatal intensive care unit.

Table 3. Relationship between the incidence of preterm birth less than 37 weeks of gestation and independent variables analyzed by multiple logistic

regression

Variables Odds ratio 95% confidence interval P-value
Number of previous PTB history 2.038 0.662-6.269 0.214
GAD of previous PTB (wk) 1.007 0.926-1.096 0.870
Indications for previous PTB (PPROM) 1.450 0.645-3.256 0.369
Midtrimester CL (mm) 0.916 0.879-0.955 <0.001
Progesterone therapy 0.382 0.169-0.863 0.021

PTB, preterm birth; GAD, gestational age at delivery; PPROM, preterm premature rupture of membranes; CL, cervical length.

progesterone was statistically significant after controlling indepen-
dent confounding factors. Our study is probably the first in Korea
to report on progesterone treatment for prevention of PTB.

Early prediction and prevention is the most effective manage-
ment of PTB. With the advances in obstetrics, a great advances
were made in identification of risk factors for PTB, as well as early
prediction of PTB such as measurement of cervical length and cer-
vicovaginal fibronectin [21-24]. Risk factors of spontaneous PTB
include prior history of PTB, ethnicity of pregnant women, multiple
pregnancies, smoking, uterine anomaly and history of curettage
or cervical conization [1,5]. Among these risk factors, prior PTB
history is the most important factor and it can increase more than
2 fold of recurrence risk in their next pregnancy [7]. Defining risk
factors and early prediction of PTB is important because it enables
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to recognize high-risk women and allows initiation of risk-specific
treatment [5]. Progesterone is one of the few proven effective
methods to prevent PTB in women with previous history of spon-
taneous PTB and in women with short cervical length [25].

The role and mechanism of progesterone in preventing PTB is not
fully understood; it is known to relax the uterine smooth muscle,
inhibition of oxytocin effects on the myometrium, and the forma-
tion of myometrial gap junction [10]. It has also been shown to
regulate uterine contractility and prevent cervical ripening, which
may play a role in onset of labor. Progestins are available in natu-
ral micronized or synthetic formulations for oral, intramuscular
or vaginal administration. Also, the efficacy of progesterone for
prevention of PTB varies depending on patient's characteristics,
cervical length, history of PTB, and administration route or forms
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Table 4. Comparison of the characteristics and outcome of women in the progesterone group who delivered at preterm vs. term

Characteristics Pretﬁr:; Gb)irth Tez:‘n;g;r)th P-value
Age (yr) 329+3.9 33.4+3.0 0.600
Previous TB history 6 (37.5) 13 (22.8) 0.333
Number of previous TB 0.138
1 4(25.0) 12 (21.1)
>) 2(12.5) 1(1.8)
Number of previous PTB history 0.019
1 12 (75.0) 55 (96.5)
>2 4(25.0) 2(3.5)
GAD of previous PTB (wk) 31.0+£53 31.8+46 0.565
Distribution of GAD of previous PTB 0.898
PTB<24 wk 2(12.5) 4(7.0)
PTB 24-28 wk 2(12.5) 7(12.3)
PTB 28-34 wk 5(31.3) 17 (29.8)
PTB 34-37 wk 7(43.8) 29 (50.9)
Indications for previous PTB 0.859
PTL 6 (37.5) 20 (35.1)
PPROM 10 (62.5) 37 (64.9)
Progesterone therapy
Dose 100 mg 6 (37.5) 37 (64.9) 0.049
200 mg 10 (62.5) 20 (35.1)
GA at initiation (wk, median [range]) 23.7 (16.0-32.1) 22.1(16.0-32.3) 0.903
Duration of therapy (day, median [range]) 58 (8-118) 68 (12-137) 0.903
CL at initiation (mm, median [range])® 253+ 10.4 33.6+938 0.004
CL<25 mm* 7/16 (43.8) 9/52 (17.3) 0.029
GAD of current pregnancy (wk) 31.8+3.0 385+0.9 <0.001
Delivery mode 0.004
Vaginal delivery 6 (37.5) 43 (75.4)
Cesarean delivery 10 (62.5) 14 (24.6)
Gender (male) 5(31.3) 33 (57.9) 0.059
Birth weight (g) 1,897.9 £ 587.4 3,180.4 + 409.1 <0.001
1 min Apgar score<4 1(6.3) 1(1.8) 0.393
5 min Apgar score<7 1(6.3) 1(1.8) 0.393
NICU admission 11 (68.8) 0(0) <0.001

Values are presented as mean + standard deviation or number (%).

TB, term delivery; PTB, preterm birth; GAD, gestational age at delivery; PTL, preterm labor; PPROM, preterm premature rupture of membranes; GA, ges-

tational age; CL, cervical length; NICU, neonatal intensive care unit.
°Analyzed only in patients with the data on midtrimester cervical length that were available.

of progesterone.
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or oral vaginal micronized natural progesterone, there are still
controversies on which subjects to be used [16,17,27,28]. In our
study, we used micronized natural vaginal progesterone tablet in
patients with PTB history because 17a-OHP-C and progesterone
vaginal gel were not available in our hospital and we assumed
that oral progesterone therapy might be ineffective for prevention
of PTB.

Vaginal micronized natural progesterone was proved to be effec-
tive in preventing PTB in women with previous PTB history. In the
randomized placebo-controlled trial of de Fonseca et al. [11], 100
mg of vaginal progesterone were used between 24 and 34 weeks
of gestation in high risk women with history of previous PTB in
over 90% of the subjects. They reported that progesterone was
effective in preventing PTB (progesterone group 13.8% and non-
user group 28.5%). Preterm birth before 34 weeks of gestation
was significantly lower in progesterone group (2.8%) compared to
placebo group (18.6%). In another randomized placebo-controlled
trial of Majhi et al. [19], 100 mg of vaginal progesterone were
used in women with previous PTB history from 20-24 to 36
weeks of gestation, and result showed that PTB rate was signifi-
cantly lower in progesterone group than placebo group (12% vs.
38%; RR, 0.32; 95% Cl, 0.14-0.72). In 2011, Cetingoz et al. [13],
reported a randomized placebo controlled trial of 100 mg vaginal
progesterone in high risk women starting from 24 to 34 weeks of
gestation. The result showed that administering vaginal progester-
one reduced preterm labor (25% vs. 45.7%, P<0.05), PTB before
37 weeks (40% vs. 57.2%, P<0.05) and 34 weeks (8.8% vs.
24.3%, P<0.05) of gestation. Our result also showed that vaginal
micronized progesterone therapy was significantly associated with
the reduction of PTB less than 37 weeks of gestation. However,
the rate of recurrent PTB before 34 weeks of gestation decreased
only from 20.3% to 17.8% with the use of vaginal progesterone
and the difference was not statistically significant. This may be due
to small number of study population and it is the main limitation
of our study.

Short cervical length is one of the most important risk factor in
PTB [21-24], and progesterone treatment is effective in reducing
the risk of PTB in women with short cervical length [15,16]. Fetal
Medicine Foundation reported a trial of approximately 24,000
low-risk women who were routinely checked for cervical length
during their prenatal care [15]. 250 women with cervical length
less than 15 mm were randomly allocated to receive 200 mg vagi-
nal progesterone or placebo from 24 to 34 weeks of gestation.
The result showed progesterone reduces the risk of spontaneous
PTB before 34 weeks of gestation by 44.2% (19.2% vs. 34.4%;
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RR, 0.56; 95% Cl, 0.36—0.86). In our study, we included women
with previous PTB history, but 34.3% (56/163) of them had short
cervical length less than 25 mm. Interestingly, although more
women in the progesterone group had short cervical length, the
risk of recurrent PTB was significantly lower in this group.

Dose of progesterone may be one of the important factors as-
sociated with preventing recurrent PTB. In previous studies, 100
mg progesterone was used in women with previous PTB history
[11,13,19] and 200 mg progesterone was used in women with
short cervical length [15]. But, in our study, there were no stan-
dardized criteria for the dose of progesterone and this is another
main limitation of this retrospective study. We prescribed 100 mg
progesterone to 30/73 (41.1%) women and 200 mg progesterone
to 43/73 (58.9%) women. An intriguing result of our study was
that more women in the progesterone group who delivered at pre-
term received 200 mg progesterone than those who delivered at
term. This may be due to that more women who delivered at pre-
term had short cervical length than those who delivered at term.
We tended to use 200 mg progesterone in women with short cer-
vical length (25% vs. 45.7%, P<0.05). However, the result of our
multivariate analysis showed that the dose of progesterone was
not independently associated with risk of recurrent PTB.

Although this is the first report on the effect of progesterone
therapy on preventing PTB in Korea, there still remain several
limitations to our study. First, because of the retrospective nature
of the study, the patients in both groups were heterogeneous in
terms of patient selection, the dose of progesterone and the time
of initiation and duration of the treatment. And information on
compliance of medication and side effects of the vaginal proges-
terone were not available. Lastly, small number of patients is the
main limitation to our study. Therefore, additional well-designed
prospective studies are needed such as specific indications, opti-
mal dose and regimen, optimal gestational age at initiation and
end of treatment. In conclusion, micronized vaginal progesterone
supplement therapy was associated with a significant reduction of
recurrent PTB risk in women with previous spontaneous PTB his-
tory.
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