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Preterm birth (PTB) is one of the most common complications during pregnancy and it primarily accounts for neonatal
mortality and numerous morbidities including long-term sequelae including cerebral palsy and developmental
disability. The most effective treatment of PTB is prediction and prevention of its risks. Risk factors of PTB include
history of PTB, short cervical length (CL), multiple pregnancies, ethnicity, smoking, uterine anomaly and history
of curettage or cervical conization. Among these risk factors, history of PTB, and short CL are the most important
predictive factors. Progesterone supplement therapy is one of the few proven effective methods to prevent PTB in
women with history of spontaneous PTB and in women with short CL. There are 2 types of progesterone therapy
currently used for prevention of PTB: weekly intramuscular injection of 17-alpha hydroxyprogesterone caproate and
daily administration of natural micronized progesterone vaginal gel, vaginal suppository, or oral capsule. However,
the efficacy of progesterone therapy to prevent PTB may vary depending on the administration route, form,
dose of progesterone and indications for the treatment. This review aims to summarize the efficacy and safety of
progesterone supplement therapy on prevention of PTB according to different indication, type, route, and dose of

progesterone, based on the results of recent randomized trials and meta-analysis.
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Introduction

Preterm birth (PTB) is one of the most common complications
during pregnancy and it occurs 11.1% worldwide [1], and
nearly 7% of all births in Korea [2]. It primarily accounts for
neonatal mortality and numerous neonatal morbidities, such
as respiratory distress syndrome (RDS), bronchopulmonary
dysplasia, sepsis, intraventricular hemorrhage (IVH), necrotiz-
ing enterocolitis, and retinopathy of prematurity [3]. In addi-
tion, PTB incurs certain long-term sequlae including cerebral
palsy and developmental disability, which create further social
and economic problems [4]. Therefore, an effective preven-
tion and treatment of PTB to reduce maternal and neonatal
complications is indeed one of the most crucial realms of re-
search in maternal-fetal medicine.

The risk factors of PTB include history of PTB, short cervical
length (CL), multifetal pregnancy, advanced maternal age,
infectious diseases, genetic factors, smoking, uterine anomaly,
and history of curettage or cervical conization [4]. Among
these risk factors, history of PTB and short CL, usually defined
as <25 mm, are the most important predictive factors [5].
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The most effective treatment of PTB is prediction and preven-
tion of its risks. And the most representative method of pre-
vention of PTB in women with history of PTB and/or short CL
nowadays is progesterone supplement therapy [6-8]. Although
the exact role and mechanism of progesterone have not yet
been elucidated, it is known that the substance creates estro-
gen antagonism by inhibiting estrogen receptors in uterine
myometrial cells, blocks or decomposes oxytocin receptors,
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inhibits prostaglandin synthesis and inflammation [9].

Studies prior to 1990's displayed contradictory results, mak-
ing it difficult to draw a clear conclusion on the effect of pro-
gesterone in prevention of PTB. In 2003, however, 2 random-
ized, double-blind, placebo-controlled trials demonstrated
that progesterone supplement therapy can prevent PTB in
women with history of PTB [3,4]. Many following studies were
carried out to add evidences about prevention of PTB through
progesterone supplement therapy, and now the American
Congress of Obstetricians and Gynecologists (ACOG) and
the Society for Maternal-Fetal Medicine (SMFM) recommend
the usage of progesterone to prevent PTB in certain pregnant
women — those with history of spontaneous PTB, such as
preterm labor and premature rupture of membranes, and
those with short CL during the midtrimester [10,11].

This review aims to summarize the efficacy and safety of
progesterone supplement therapy on prevention of PTB ac-
cording to different indication, type, route, and dose, based
on the results of recent randomized trials and meta-analysis.
Published literature on prevention of PTB with progesterone
therapy was searched from PubMed and Google Scholar
combining the terms “progesterone,” “prevention,” or “pre-
term birth.” All randomized trials that evaluated the efficacy
of progesterone supplement therapy on prevention of PTB
since 2003 were reviewed in this article.

Type, routes, dose, and interval of
administration

Progesterone used for prevention of PTB is divided into 2
types: 17-alpha hydroxyprogesterone caproate (17a-OHPC)
and natural micronized progesterone. Administration routes,
dose and interval of the 2 types of progesterone commonly
used in the randomized trials are summarized in Table 1.

The 17a-OHPC is a synthetic derivative of 17 hydroxypro-
gesterone. It is inactivated when orally administered, thus it

is injected intramuscularly. The half-life of 17a-OHPC is 7.8
days [9], and therefore it is usually administered once a week
to maintain serum concentration. Weekly intramuscular injec-
tion of 250 mg of 17a-OHPC was effective in preventing PTB
in pregnant women with history of PTB [12,13]. In the other
trials, higher dose or shorter interval was used in women with
short CL, twin pregnancy, and after inhibition of preterm la-
bor [14-17]. However, none these studies proved the efficacy
of 17a-OHPC in preventing PTB in these subsets of patients.

Micronized progesterone, a natural progesterone, is similar
to that produced in corpus luteum and placenta. Micronized
progesterone can be utilized as oral capsule, vaginal gel or
vaginal suppository, and all of them are self-administered.
When it is orally administered, it is metabolized in the liver
and loses its potency, entailing irregular blood concentration
and more frequent side effects. When administered through
vagina, however, it avoids the first-pass effect by the liver, is
absorbed quickly, has increased bioavailability, directly affects
the uterus, and is maintained in a high concentration in the
serum [9,18,19].

Vaginal progesterone gel is administered through a specific
applicator and a dose of 90 mg was used in all published
studies [20-23]. Vaginal progesterone suppository is inserted
in the vagina with clean hands or plastic gloves. The supposi-
tory is placed at the vaginal opening first and then pushed ap-
proximately 2 inches inside every day before bedtime. A dose
of 100 mg was used in trials that targeted pregnant women
with history of PTB [24-26], while 200 mg was used in tri-
als of women with short CL [27]. Yet since no study directly
compared the efficacy of 100 and 200 mg, there is no explicit
evidence on which dosage has greater effect in preventing
PTB. Vaginal progesterone suppository was dosed either 200
or 400 mg when used in twin pregnancies [28-31] or as a
treatment after inhibition of preterm labor [32-36], but the
optimal dose and its efficacy in twin pregnancies and preterm
labor requires further evidence.

The beginning time and duration of the progesterone sup-

Table 1. Type, route, dose, and interval of progesterone supplement therapy for prevention of preterm birth

Type Route Dose (mg) Interval

17a-OHPC Intramuscular injection 250 Weekly

Natural micronized progesterone Vaginal suppository 100, 200, 400 Daily
Vaginal gel 90 Daily
Oral capsule 200, 400 Daily

17a-OHPC, 17-alpha hydroxyprogesterone caproate.
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plement therapy in the published studies varied depending on
the indications and the medication type. The therapy usually
began at 16 to 24 weeks of gestation for those who had his-
tory of PTB, whereas it began at 18 to 24 weeks of gestation
for those with short cervixes, as the CL is measured through
transvaginal ultrasound conventionally after midtrimester. The
therapy usually lasted until 34 or 36 weeks of gestation or rup-
ture of membranes or delivery, whatever comes first. Yet, there
is certainly a lack of research on optimal gestational age for
beginning and until when medication should be used.

Summary of previous studies based on
the indications

1. History of PTB

The incidence rate of PTB among all pregnant women is ap-
proximately 7-11%, but the rate among those with history of
PTB increases to 20-50% in subsequent pregnancies [37,38].
In addition, the recurrence rate increases with shorter gesta-
tional age at previous PTB and increasing number of previous
PTBs [37,39]. Therefore, history of PTB was the major indica-
tion in randomized trials studying the efficacy of progesterone
supplement therapy in preventing PTB (Table 2).

1) 170-OHPC

In 2003, Meis et al. [12] published a randomized, double-
blind trial, in which pregnant women with history of spon-
taneous PTB were injected with 250 mg of 17a-OHPC or its
placebo every week from 16 to 20 weeks to 36 weeks of ges-
tation. The result of this randomized study showed that the
17a-OHPC treatment group had the lower rates of PTB <37,
<35, and <32 weeks of gestation than the placebo group. In-
terestingly, the 17a-OHPC treatment was only effective in pre-
venting recurrent PTB in women whose previous PTB occurred
before 34 weeks of gestation [40]. Another randomized trial
by Saghafi et al. [13] also showed that the 17a-OHPC treat-
ment from 16 to 20 weeks to 36 weeks of gestation was as-
sociated with a significantly lower rate of PTB <37 weeks of
gestation, accompanied by longer gestational age at delivery
(GAD) and higher birth weight.

2) Vaginal natural micronized progesterone suppository

In 2003, da Fonseca et al. [25], published the result of a
randomized, double-blind trial of vaginal natural micronized

408

progesterone suppository therapy in high-risk population in
which over 90% of the subjects had history of PTB. The result
of this study showed that daily administration of 100 mg of
vaginal progesterone suppository resulted in the significantly
lower rates of PTB <37 and <35 weeks of gestation than the
placebo. The effect of vaginal natural micronized progester-
one suppository therapy on prevention of PTB was supported
by subsequent randomized trials [24,26,41]. However, a
recent multicenter, randomized, double-blind trial of vaginal
progesterone therapy (dOes Progesterone Prophylaxis To pre-
vent preterm labour IMprove oUtcoMe [OPPTIMUM] study)
showed contradictory results [42]. In this trial, 1,228 high-risk
women (history of PTB <34 weeks, CL <25 mm, or positive
fetal fibronectin test with other risk factors for PTB) received
200 mg of vaginal natural micronized progesterone supposi-
tory or its placebo daily, from 22 to 24 weeks to 34 weeks
of gestation. This study is as far the largest trial of vaginal
progesterone treatment for prevention of PTB in women at
risk, but it did not show any effect of progesterone treatment
on rates of either PTB or neonatal and infant outcome in the
whole study group and all subgroup analyses. The authors
addressed that although the results showed no overall ef-
fect, point estimates of the reduction of the obstetric and
neonatal outcome are in the direction of benefit, and further
researches are needed to identify specific women who might
specifically benefit.

3) Vaginal natural micronized progesterone gel

In a randomized study performed by O'Brien et al. [22], 659
pregnant women with history of spontaneous PTB were
administered daily 90 mg of vaginal natural micronized pro-
gesterone gel or its placebo. The 2 groups had no significant
difference in terms of PTB rate, GAD, and neonatal outcomes.
However, in a secondary analysis of women with CL <28 mm,
the progesterone gel treatment was associated with a sig-
nificantly lower rate of PTB <32 weeks of gestation, a lower
rate of admission to neonatal intensive care unit (NICU) and
shorter hospital days [43].

4) Oral natural micronized progesterone capsule
In a randomized trial conducted by Rai et al. [44], 100 mg of
oral natural micronized progesterone capsule twice a day or
placebo was used in women with history of spontaneous PTB.
The treatment group had lower rates of PTB <37 weeks of
gestation and PTB at 28 to 32 weeks of gestation. Contrarily,

www.ogscience.org
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supplement therapy to those with a short CL. However, rou-
tine screening of CL in all low-risk women is still under debate
[52-54].

3) Vaginal natural micronized progesterone gel

In the PREGNANT study conducted by Hassan et al. [20], low-
risk singleton pregnant women were screened for short CL of
10 to 20 mm and randomized into daily 90 mg of progester-
one gel treatment and placebo. The treatment group dem-
onstrated lower rates of PTB <28, <32, and <35 weeks of
gestation than the placebo group, as well as the lower rates
of neonatal morbidity including RDS, neonate mortality, and
very low birth weight (LBW) infants. In a meta-analysis con-
ducted by Romero et al. [55] in 2012, progesterone supple-
ment therapy was found to decrease the rates of PTB <28,
<33, and <35 weeks of gestation, along with the improved
neonatal outcomes: lower rates of RDS, mortality, very LBW
infant, admission to NICU, and use of mechanical ventilator.
In terms of maternal and fetal side effects, no significant dif-
ference was noted between the progesterone treatment and
control groups.

3. Twin pregnancy

Twin pregnancy, compared to singleton pregnancy, entails
higher risk of PTB and more instances of short CL [49,56,57].
However, most of the studies so far have revealed that pro-
gesterone supplement therapy in twin pregnancies did not
significantly reduce the risk of PTB (Table 4). The ACOG and
the SMFM concluded that the effectiveness of progesterone
supplement therapy in multiple pregnancy lacks sufficient evi-
dence [10,11]. A recent meta-analysis also showed that both
intramuscular and vaginal progesterone supplement therapy
was not effective in improving perinatal outcomes of twin
pregnancies [58].

1) 170-OHPC
A randomized, double-blind trial was conducted to examine
the effect of intramuscular 17a-OHPC 250 mg on the risk of
PTB in twin pregnancies by National Institute of Child Health
and Human Development (NICHD) Maternal-Fetal Medicine
Units Network [59]. Six hundred fifty-five twin pregnant wom-
en were injected with 17a-OHPC 250 mg or its placebo every
week. The primary outcome of PTB or fetal death <35 weeks
of gestation was similar in the 2 groups. Following random-
ized trials targeting twin pregnant women also indicated that
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intramuscular injection of 17a-OHPC did not reduce the PTB
rate or improve neonatal outcomes [60-62]. A higher dose
of 17a-OHPC (500 mg twice a week) was used in a random-
ized trial that targeted twin pregnant women with CL <25
mm [15]. However, the period from randomization to delivery
and the rates of PTB <37 and <32 weeks of gestation were
not significantly reduced by the higher dose of progesterone
treatment, while the rate of PTB <32 weeks of gestation was
rather higher in the treatment group than the control group.

2) Vaginal natural micronized progesterone suppository
Similar to 17a-OHPC, 200 mg of vaginal natural micronized
progesterone suppository was proven ineffective in prevention
of PTB in twin pregnancies [28,30]. In the study by Serra et al.
[31], subjects were divided into 200 and 400 mg of vaginal
progesterone and placebo group. However, the rates of PTB
<37, <34, <32, and <28 weeks of gestation was not reduced
by either 200 or 400 mg of progesterone therapy. Aboulghar
et al. [63] randomized 306 women with singleton and twin
pregnancies conceived by in vitro fertilization into 400 mg
of vaginal natural micronized progesterone suppository or
placebo. However, the rates of PTB <34 and <37 weeks of
gestation were not significantly different between the 2
groups. Interestingly, the secondary analysis showed that the
progesterone treatment lowered the rate of PTB <37 weeks
of gestation in singleton pregnancies, while the treatment
did not lower the rates of PTB <34 and <37 weeks of gesta-
tion in twin pregnancies. On the other hand, in a randomized
trial that enrolled twin pregnant women with CL of 20 to 25
mm, 400 mg of natural micronized progesterone vaginal sup-
pository therapy was associated with lower rates of PTB <34
and <32 weeks of gestation, along with longer GAD and de-
creased rates of very LBW infant, neonatal RDS, mortality, and
use of mechanical ventilators [29].

3) Vaginal natural micronized progesterone gel
According to the Study of Progesterone for the Prevention
of Preterm Birth in Twins (STOPPIT) trial in 2009, daily vaginal
progesterone gel supplement treatment did not prevent PTB
in twin pregnancies [21]. Five hundred twin pregnant women
were assigned to either 90 mg vaginal progesterone gel treat-
ment or placebo, but no difference was noted between the 2
groups in terms of occurrence of stillbirth or PTB <34 weeks
of gestation. In a randomized trial conducted by Wood et al.
[23], daily vaginal progesterone gel supplement therapy did

411



Obstetrics & Gynecology Science
Vol. 60, No. 5, 2017

(260°0=d)
%L 'GE SN %9°LG o 11d JuSLINdSY
(L770°0=d) M

www.ogscience.org

G'LFL'9€ SA TLFGYE [AVD (AS) Uesy SISA|020) 81nde [€€]
sayt (LEO'0=d) Aep 6'£LF1'9€ 'S fionsoddns Jaye Adessyy (uola|burs) Iqeyes
‘Mg T wblem yuig | 7 L7FS e ”a\cwz_mb un swiy (QS) ues\  Ajep ‘buw 0ot [euibep odueuslUBlN  3IM e 1e T1d EE SALE 800¢ pue euiog
(066'0<d) %05 "SA %G9 ‘AM £E> 41d
(050°0>d) I
GTFY9E SN LTFTGE [,AVD (QS) Uesy
(0S0°0>d) Aep 8"/ L F1°Z€E SA Aioysoddns SD1A|0D03 Ypm (uoya|buIs) [zl
Ma T wbemuylIg | €91FZ°LT :JUenfap [un suin (aS) uesiy - Ajrep b 0oz leuibep  uoBeUIqUOD M PEPZIRIY  OF SAEY LLOZ  “[e3d ueylY
(081°0=d) %8
3W021N0 'SA %€ :,DUNSAY T4 JO UOIEIUSWINDOP
[eleuOaU pue dvo YHM M €= E [RUN O 3 € [un Apeam (uo33|BUS) YMm [98]
Ul S9DUDISHIP ON Jayus foueubaid jo uonenunuod Bui 05z DdHO-PLL A foudre| pusixy  1LE-£7 18 INOYdd 8L SAy/ SLOZ '[e 19 squiod
3W021N0
[eleuoau pue dvo (97L°0=d) IM O°0LFG 77| "SA Apoam (U0I3|BUIS) M [0£]
UI'SBUBIBYIP ON  €7/FC L L JIanIap nun awi (aS) ues|y| Bw 05z DdHO-9/ | A foudie| pusix3  0£-0Z 1B INOYdd g€ 'SA €€ 110z e 1o Aisug
Ajiep bw ooy Aonsoddns SIsAjod0} ande
Apeam |euibep  Jae Adelsyy (uoya|buISs) [89] |e 1@
(020°0=d) %0S "SA %LT SN % LT :N\E1 Bw 05z DHO-PLL A DUBUSIURIN  FMIE-9Z 18 TId (9E SALE SALE  €10C Yspeziepol
SIsAj0d0} @3nde
sisdas JAREEI Joye Adessyy (uoya|buIs) [£9]
T'HALT M pe> d1d T (97E°0=d) %L 56 'SA %1 98 ‘IM £€> dld Bw 05z DHO-PLL NI ddueuUsjUIBIN  FM fE—¢ 18 T1d E€CSACT 7107 e Aidug
3W02N0
|BIRUOBU pUB “YM sIsAj0201 d1nde
7e> 've> '1e> 4ld (050'0<d) Aep (€8-9v) L9 pue (6/-z¥)  ApPamiwas Jaye Adessyy (uoia|burs) [9L] e1e
Ul S9DUBIIHIP ON 79 1 AINIDP 3UN W (YOI) UeIPB BW 005 DdHO-OLL IAI DURUBUIBIA  YM ZE—Z 18 11d 76 S\ 76 Zloz  biaquazoy
([200°0=d]
WW £/°7%F09' 'SA 9" ZFOY'T) L7 Aep e SISA|020) 81nde
wybem  [200°0=d] WW Q'ZFLE T SA YL LFES D) Ap@amiq 1ayje Adessyy (uoyabus) VARRLEE
yuig m ze> g1dt £ Rep1e 1D o BuluaLioys (QS) uesiy bw L€ DdHO-OLL I 3DUBUBIUBIN M pE-GZ 18 11d 0€ "SA O £00Z  MBuIYyey
(auawieasy
. |eAsayul jusawiea :
(auswieal) oujogadeld “sa 2u0.49)s9bh eu ouy/oqade|d *sA
SaW0231n0 J13Y10 2 9SOp duo auoJaysaboud 1eap Joyyny
auo.ialsaboud) synsai 3 ssawodINQ -o0.d jo adA} -9}14d> uoisnpu] suouslsaboid)
-19)s9boid Jo aAaIlqo :
sjuaned jo ‘oN
sauelquiaw

o
40 aunidnl ainjewsid wialaid Jo Joge| wuseld ylm usWom Ul gld Jo uonuanaid loj Adessyy Juswsjddns suolsisaboid jo Sjel} pajjoiuod paziwopuel jo Alewwns g djgeL pa



Obstetrics & Gynecology Science

Suk-Joo Choi. Progesterone & preterm birth prevention

> S o _ z = not extend the gestational age, reduce the PTB rate, or
o Voo £ =5 .
g 85 © g g E g % improve the neonatal outcome. However, a recent sys-
v a5 co A . . . s .
2 :’é c&3 o £ N g ¢ tematic review and meta-analysis of individual patient
= < [N | 5 . . . .
o 27 o E B 2 E = % é’ data from randomized trials comparing vaginal proges-
S =) [ o = oM = © . .
% E O ROV g ye g2 terone therapy with placebo/no treatment in women
£ = EYT © T 3 E . . .
o 35 ;S =5 o e Ez |22 with a twin gestation and a short CL showed that
«— —> =
= s & i vaginal progesterone therapy was associated with a
Q i N = c . .
S ) L‘f 3 5N o =3 significant decrease in the rates of PTB <35, <34, <32,
) = . o — O + Do . .
g | 5 <& od ™ g & and <30 weeks of gestation and neonatal mortality and
] < O ~ 9= o 2% o
o £ N« X arx O TS morbidity [64].
€’ |¢ » 2 =2 T2 =d
e 2 e e~ 22 83
22 |3 3 ¢ g% ZI I 4. Preterm labor and premature rupture of
88 |8 E % & 2o Ex 5 S membranes
.- o~ . 00 = T L
o3 % Qags ¥ ~ N g~ 12 o As it is already known that progesterone can prevent
wn © m.E X =7 = ® = wn [TERe=] . . T .
g = /g\ S5Z 3 B R the shortening of the cervix and inhibit inflammation
v . e = . .
g> |[2deg & Sn Lo |85 [65,66], use of progesterone in women with preterm
5 Ex &3 Y vy &% 28
(] Lze- R gp gox 2% labor or premature rupture of membranes has been an-
)] .
. a5 other subject of progesterone research (Table 5).
s > > > > L
9T |5 3 s T £3
A 82 |© ko) kel he} P
[) o o o o o S
83§ |2 o ° = 58 1) 17a-OHPC
O wc S & . . N
asS~ |8 3 3 3 o S In a randomized trial conducted by Facchinetti et al. [17],
o < ~N ~N ~N <
6 E .
: 5 O pregnant women with preterm labor at 25-34 weeks
oo > = > g 2 E , , _
85 o 9 £ 3 L5 of gestation were treated with tocolytic agents and
e S _ [%a) _ w _ ) o 9 ) . . L . X
°3 |m8 T3 ®Wa @ § S 5 then randomized into injection of 17a-OHPC twice a
88 |52 S §% = =&
>0 (87 g2 g=» § 25 week or no treatment. As a result, the treatment group
- © " " " wl S % § demonstrated less shortening of the cervix, reduction
c [ PV [ — . .
OB E |82 482 4,82 4325 E 8 inthePTB<37 weeks of gestation, and larger neonatal
532 |2%g 2%¢g 2%¢g g%glfrg © .
€% £El28z8 Sz8 8z8& 3z 0 S ¢ birth weight compared to the no treatment group. A
7] © 7] ] 9] v O v O <] - .
=88 |E g 5 & g 5 E g S E g EIE e randomized study performed by Rozenberg et al. [16],
o = © © &S] © I o o . L
o =% =T =""=""o5 &8 & however, demonstrated no difference in interval from
. S < 7] . . . .
@ " Y, x0T x ~=2 9 randomization until delivery, the rates of PTB <32, <34,
= 2 S =Vs = —~2 2 ,
S 3= 5= dogs e s 2 &  and <37 weeks of gestation, and neonatal outcomes
C© e e | c 1 5 O i o — .
8= |33 S8 JETe w3 £c8 between the maintenance 17a-OHPC treatment (500
— O +— O 4= = = O = o)) .
TZ ; £ ; = ; g g ; = E g e mg once in 2 weeks) group and no treatment group.
= e o e e £ 9 Y In another randomized study done by Briery et al. [67],
) > 90 '3 w .
222 _ © =35 S weekly 250 mg of 17a-OHPC or placebo was injected
2903 E |~ IS3) 3 ) PR . h . ith |
Fg89 "~ - o < SRR as maintenance therapy in women with preterm la-
%) %) %Y % - .
- §§ e = o =z ER T 08’1 bor at 24-34 weeks of gestation. The rate of PTB <37
Soagnr o S ~ fw98s : iqnifi :
G5 45 = - = weeks of gestation was not significantly different be-
2= > < = .
JE D5 tween the 2 groups, while the rates of PTB <34 weeks
3 = ~ o ©0 < 5 g % P f . | . anifi |
L 5 S = S = 55 e of gestation, neonatal IVH, and sepsis were significantly
£ > ~ ~ ~ ~N EL £ 0 . - .
= . 550568 lower in the treatment group. In addition, Lotfalizadeh
< N s 'qf T _ ;‘j SN £2 <3 i et al. [68] conducted a randomized trial in which the
n © <t L (O LN < — T orE © . L .
o g 20 3= %iﬂ_ % ) 'g = s % 8 2 subjects were divided into three groups — a group
= < © ™ = ™M ko] y © 5 = .
' < gY*® 2T ET §°® RE2B4&  treated with weekly 250 mg of 17a-OHPC, a group

www.ogscience.org 413



Obstetrics & Gynecology Science
Vol. 60, No. 5, 2017

treated with daily 400 mg of vaginal natural micronized pro-
gesterone suppository, and a placebo group. The result of this
trial showed that the 170-OHPC and vaginal progesterone
groups had a significantly lower incidence of LBW infant than
the placebo group. Furthermore, a meta-analysis performed
by Saccone et al. [69] showed that 17a-OHPC maintenance
therapy after initial tocolytics therapy did not reduce the PTB
rate, but it extended the GAD and increase neonate birth
weight. The only randomized study that implemented pro-
gesterone supplement therapy in premature rupture of mem-
branes revealed that an injection of 250 mg of 17a-OHPC ev-
ery week did not extend the interval from randomization until
delivery, nor improve neonate outcomes [70].

2) Vaginal natural micronized progesterone suppository
In randomized trials that used daily vaginal natural micronized
progesterone suppository, either 200 or 400 mg, resulted in a
longer interval from randomization to delivery, an increase in
the GAD, an increase in neonate birth weight, and a decrease
in the LBW infants [32-34]. In a meta-analysis performed by Su-
hag et al. [71], vaginal progesterone supplement therapy was
associated with a lower rate of PTB, a longer GAD, and a lower
rate of neonate sepsis. However, 2 large multicenter, random-
ized, double-blind, placebo-controlled trial randomized trials
[35,36] showed that the maintenance treatment of 200 mg of
daily vaginal progesterone suppository in women after an epi-
sode of arrested preterm labor did not significantly reduce the
rates of PTB <37 and <34 weeks of gestation.

3) Oral natural micronized progesterone capsule
According to a randomized trial that compared the mainte-
nance therapy with daily 200 mg of natural micronized pro-
gesterone oral capsule and placebo after inhibition of preterm
labor, the treatment group had a longer interval from ran-
domization to delivery, a lower rate of PTB <37 weeks of ges-
tation, a higher neonatal birth weight, and a lower incidence
of LBW infants than the placebo group [72].

170HCP intramuscular injection
versus vaginal natural micronized
progesterone

A great number of previously mentioned studies, along with
the recommendation or guidelines from various societies and
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associations, have validated that progesterone supplement
therapy can effectively prevent PTB in women with history of
PTB and in women with short CL. However, it has not been
fully elucidated whether which progesterone therapy is better
with regard to the efficacy of preventing PTB, cost-effective-
ness, or side effects. In order to compare the preventative ef-
fects of 2 different regimens of progesterone therapy, Maher
et al. [73] conducted a randomized 502 singleton pregnant
women with history of PTB into weekly intramuscular injec-
tion of 250 mg of 17a-OHPC or daily vaginal administration
of 90 mg of micronized progesterone gel. The vaginal proges-
terone group had significantly lower rates of PTB <34 weeks
of gestation, PTB at 28 to 32 weeks of gestation, and a lower
rate of side effects. However, randomized trials comparing
daily vaginal progesterone administration and weekly intra-
muscular injection of 250 mg of 17a-OHPC in singleton preg-
nant women with history of PTB or short CL did not show
any significant differences in the rate of PTB <37 weeks of
gestation, mean GAD, and neonate outcomes between the 2
groups [74-76]. A recent systematic review and meta-analysis
showed that women who received vaginal progesterone had
significantly lower rates of PTB <34 and <32 weeks of gesta-
tion, a lower rate of adverse drug reactions and a lower rate
of NICU admission compared with women who received
17a-OHPC [77]. However, only three trials were included
in this meta-analysis and different type and dose of vaginal
progesterone was used in each trial, therefore the quality of
evidence was not sufficient to conclude which type of proges-
terone is more beneficial.

Currently, the Preterm Birth Committee of Korean Society
of Maternal Fetal Medicine is conducting “A multicenter,
randomized, open-label, investigator-initiated trial of vaginal
compared with intramuscular progesterone for prevention of
PTB in high-risk pregnant women: VICTORIA study”. In this
trial, 360 pregnant women with history of PTB and/or short
CL will be recruited in 24 medical centers nationwide. The
study will compare the efficacy and safety of 2 regimens of
progesterone supplement therapy — weekly intramuscular
injection of 250 mg of 17a0-OHPC and daily vaginal adminis-
tration of 200 mg of micronized progesterone.

Maternal-fetal safety and side effects

It has been reported that the usage of progesterone during
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the first trimester of pregnancy can lead to masculinization
of a female fetus, congenital heart and brain malformations
[78]. Yet, in large-scale studies, a clear relationship between
progesterone and fetal anomalies has not been elucidated
[79,80]. The Food and Drug Administration (FDA) classified
natural micronized progesterone medications as category
B for pregnancy [78]. A study from NICHD, which used
17a-OHPC, demonstrated no difference between the proges-
terone-treated and the control groups in terms of miscarriage
and stillbirth [12]. An observational follow up study after
30 to 64 months also reported no significant difference in
the long-term infant outcomes [81]. In 2011, FDA approved
Makena® (17a-OHPC; Hospira, Inc., McPherson, KS, USA) for
reduction of PTB in women with history of PTB [82].

Progesterone may entail various systemic side effects such
as mood swings, headache, dyspepsia, abdominal pain, con-
stipation, diarrhea, nausea, vomiting, depression, loss of li-
bido, dyspareunia, drowsiness, breast pain, urinary frequency,
fatigue, dizziness, genital itching, back pain, fever, flu-like
symptoms, and sleep disorders [9]. The synthetic progester-
one, 170-OHPC, has lower rates of these side effects than the
natural micronized progesterone [9]. Yet, vaginal administra-
tion of micronized progesterone can help avoiding metabo-
lism by the liver, thereby markedly reducing the risk of these
side effects [19,83,84]. The majority of the side effects of
17a-OHPC included pain, edema, redness, itching, and bruise,
which were all related to the injection, while some studies
noted instances of systemic symptoms such as nausea and
vomiting [12]. No systemic side effects appeared in trials that
used natural micronized progesterone, with the major side
effect being an increase in vaginal secretions [25,26,55]. A
recent meta-analysis on the safety of progesterone treatment
for the prevention of PTB has revealed that progesterone
treatment to women at risk for PTB did not negatively affect
neonatal mortality in single or multiple pregnancies regardless
of the route of administration [85].

Summary

Progesterone supplement therapy is effective in prevention of
PTB. However, its efficacy varies depending on the indication
and type, administration route, and dose of progesterone.
For singleton pregnant women with history of spontane-
ous PTB, including preterm labor and premature rupture of
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membranes, weekly injection of 250 mg of 17a-OHPC, as
well as daily administration of vaginal micronized progester-
one suppository (100 or 200 mg) are effective in preventing
recurrent PTB, but the preventative effects of vaginal pro-
gesterone gel or oral progesterone capsules currently lack
evidence. For singleton pregnant women with CL <25 mm
during midtrimester, daily administration of vaginal micron-
ized progesterone suppository (100 or 200 mg) or gel (90 mg
every day) is effective in preventing PTB, but the preventative
effect of 17a-OHPC therapy lack evidence. In women with
twin pregnancy, an injection of 17a-OHPC nor an administra-
tion of vaginal micronized progesterone suppository or gel
could prevent PTB. Yet, for twin pregnant women with short
CL, vaginal progesterone supplement therapy may be effec-
tive for reducing the rate of PTB and improving the neonatal
outcome. As a maintenance therapy after the inhibition of
preterm labor, 17a-OHPC cannot prevent PTB but can extend
the gestational age and increase the birth weight. Both vagi-
nal and oral micronized progesterone treatment can prevent
PTB <37 weeks of gestation, extend the gestational age, and
increase the birth weight. Yet the exact role of progesterone
as a maintenance therapy after the inhibition of preterm labor
remains much to be discovered. In cases of premature rupture
of membranes, there lacks evidence on the effect of proges-
terone supplement therapy in preventing PTB. The progester-
one supplement therapy generally begins at 16 to 24 weeks
of gestation and ends at 34 to 36 weeks of gestation. No
evidence currently exists on which progesterone supplement
therapy can maximize the preventative effects while minimiz-
ing the side effects. Therefore, further researches are required
to uncover the optimal type, dose and duration of progester-
one supplement therapy depending on various indications of
treatment.
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