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KEYWORDS ABSTRACT:

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 effective prevention and treatment of PTB to reduce

. . maternal and neonatal complications is indeed one of the
Preterm birth (PTB) is one of the most common . P i
most crucial realms of research in maternal-fetal

complications during pregnancy and it occurs 11.1% ..
medicine.

worldwide !, and nearly 7% of all births in India 12!, Tt

primarily accounts for neonatal mortality and numerous
neonatal morbidities, such as respiratory distress
syndrome (RDS), bronchopulmonary dysplasia, sepsis,
intraventricular  hemorrhage  (IVH), necrotizing
enterocolitis, and retinopathy of prematurity ©1. In addi-
tion, PTB incurs certain long-term sequlae including
cerebral palsy and developmental disability, which create
further social and economic problems [*l. Therefore, an
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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 . Among these risk factors, history
of PTB and short CL, usually defined as <25 mm, are the
most important predictive factors 1),
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The most effective treatment of PTB is prediction and
prevention of its risks. And the most representative
method of prevention of PTB in women with history of
PTB and/or short CL nowadays is progesterone
supplement therapy [*%]. Although the exact role and
mechanism of progesterone have not yet been elucidated,
it is known that the substance creates estrogen
antagonism by inhibiting estrogen receptors in uterine
myometrial cells, blocks or decomposes oxytocin
receptors, inhibits prostaglandin  synthesis and

inflammation 1.

Studies prior to 1990’s displayed contradictory results,
making it difficult to draw a clear conclusion on the
effect of progesterone in prevention of PTB. In 2003,
however, 2 randomized, double-blind, placebo-
controlled trials demonstrated that progesterone
supplement therapy can prevent PTB in women with
history of PTB B, 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 [1%-11],

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,
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 “preterm 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.

Table 1: Type, route, dose, and interval progesterone supplement therapy of preterm birth

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

Ty pe Route Dose {(mg) Interval

17 - OHPC Intramusautlar injecticon 250 Wifoe kly

Matural migqonized progesterone Waginal su ppositony 100, 200, 400 Caiby
Waginal gel =la] Ciailby
Cral capsule 200, 400 Caiby

1Fe-CHPC, 17-alpha hydrosyprogesterone caproate.

The 170-OHPC 1is a synthetic derivative of 17
hydroxyprogesterone. It is inactivated when orally
administered, thus itis injected intramuscularly. The half-
life of 170-OHPC is 7.8 days ), and therefore it is
usually administered once a week to maintain serum
concentration. Weekly intramuscular injection of 250 mg
of 170-OHPC was effective in preventing PTB in
pregnant women with history of PTB [!2!3], In the other
trials, higher dose or shorter interval was used in women
with short CL, twin pregnancy, and after inhibition of
preterm labor U417 However, none these studies proved
the efficacy of 170-OHPC in preventing PTB in these
subsets of patients.

Micronized progesterone, a natural progesterone, is
similar to that produced in corpus luteum and placenta.
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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 [-18:191,

Vaginal progesterone gel is administered through a
specific applicator and a dose of 90 mg was used in all
published studies 221 Vaginal progesterone
suppository is inserted in the vagina with clean hands or
plastic gloves. The suppository is placed at the vaginal
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opening first and then pushed approximately 2 inches
inside every day before bedtime. A dose of 100 mg was
used in trials that targeted pregnant women with history
of PTB 2261 while 200 mg was used in trials of women
with short CL [?7], 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 8311 or as a treatment after inhibition of
preterm labor 323¢], but the optimal dose and its efficacy
in twin pregnancies and preterm labor requires further
evidence.

The beginning time and duration of the progesterone
supplement 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 history 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 rupture 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
approximately 7-11%, but the rate among those with
history of PTB increases to 20-50% in subsequent
pregnancies 7%, In addition, the recurrence rate
increases with shorter gestational age at previous PTB
and increasing number of previous PTBs [B73
Therefore, history of PTB was the major indication in
randomized trials studying the efficacy of progesterone

supplement therapy in preventing PTB (Table 2).

In 2003, Meis et al. 'l published a randomized, double-
blind trial, in which pregnant women with history of
spontaneous PTB were injected with 250 mg of 17a-
OHPC or its placebo every week from 16 to 20 weeks to
36 weeks of gestation. 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. Interestingly, the 17a-
OHPC treatment was only effective in preventing
recurrent PTB in women whose previous PTB occurred
before 34 weeks of gestation 1, Another randomized
trial by Saghafi et al. 3! also showed that the 17a-
OHPC treatment from 16 to 20 weeks to 36 weeks of
gestation was associated with a significantly lower rate
of PTB <37 weeks of gestation, accompanied by longer
gestational age at delivery (GAD) and higher birth
weight.

Table 2:

Tab le 2. Summnary of ardomized corraled tiaks of g agertrors suppkment ferapy £ prevertion of PTE in women with Histry of PTE

Moot patients

[ progesterane

v, p et
tremtment]

Trpmof
futhor  Year Inclusion criteria progest=r
™

Progest=r
one dose & TSEME

intereal

Drtcomes & resu s
[progesterons w=. p koebolne
traxtment]

parid i Crthe £ outos mes

Mssatal
nz1

2002 210vs 152 FTE hisory Srg sty W ToOHPC

Ema
weeky

From 1620 FIEcZ7 whh 25 20 s 400 00T | LBV, | O herapy, L
urdl 25 B <35 whc 2056% wn, 30 00RO IH dary gaded

FIB 22 whc 114% vs BLG% P=00000

Sachad ot 2011 SDvsE)  FBhiser M TeOHP 250mg From 16 FIE <37 whf: 2040 vn G0 P00} [ rsan GADL T bk
EINAE] wasky ES) werightt | LESY
b Foreecs 200 Tews 70 FTBHeoy e Yagind WO mgdsiy  From 24l FIE-cF whh 158% v SES00PS00500 L mean rerire
etal [25] arco sy 100 i EX) FE cdurk: 2.8% v 6% F=0002)  corracion
targheaTy
Mshistd, 2000 SOvs S0 #TB hircry fird el Yaginad WO mgdaly  From 2024 FTE 3 whe 1286 v 3000 Po0003  [hirh uesight
261 sppeeitony S
Dedrgoret 2011 Elws 70 PR Hsay edre  Yagind Wi ragdsly  From 24l FTE <37 wkd: A0F% e ST200 (Po0U0ES) L WKL sdkimion | FTE
sl 24 srcrmay Sngeon & sppositony ) FIE cdwrk 8% w2420 F=00108 < ared Mok 0 FTE
wirdf hiseey
LFTE <27 whiruin
fzargeonet 2016 Slvs 50 FBhsomubmine  Yagnd A0 mgdaly  From 1622 FTE < Sk’ 553 vs G300 PN [mean GAD, T birb
Al [41] srcrndy itrnursl  sUppositony il 3B FTE o3k 13% vs 420 0P0003  weight | LY LRDS
ot =P an
tHredstor)
Homanet  ZOWE S10vs 613 FIEHisor, shor agnd Emgdsly  From 2224 FTE T vl deehic3d vkt W Ho diiererceinmesn
sl 1421 L, proiives fetal Appoiton ) o, 4Pl 7R sredother
ror=cinuith Meoruatal comprsiteoutom e’ P, neonatdl and chikdhood
FrErisk fartrs Wreh, 4P 072 curcome swemption |
Hirgotory Cogritrecomprod e more ot abrromal brain iy
T s 175 (P0G o ascard
Oftienst 2007  200vs 22 FIBhisorydirgetad Yogne gd  S0mgahil  From 1824 FTE <32 wekch: 10000 v 1139 o difiererce inmesn
sl 221 ol 5 P00 GADrardrecrtl
FTE €27 wrke 41.7% v 4079 cuome:
fRe0L0S
Fai el 200 Tdvs 4 P hsory dirgeemy Oraloapmle 200mgdsly  Fom 1824 FTE <3 whd: 22% v B9 T oean GACY, L MCU
341 il 6 FEL00R) sy, Llaw bpgar
FIE 2522 whc: 279 s 20 36 sanres
0007
Goweretd, 2011 19ws 14 FIEhiscry firgead Oralcopnle A00mgdaly  From 1620 FTE <27 wk?: 26 20 s 519 Hadfieras in reonstsl
[35] urdl 22 150 curcome:

PTE, preterm birky 2FTE, spartarmeods prster m Birks 1N, intram usadar, 17e0HPL, 17-alphs Fuch coprogerer ore cap cate; LT ko Birthwvergh, [WH, i svervi cdar e b
580 gztationsl st vy, IO, inosmpatmtirrernd seot canis MO, nesna el irend e unit, DS, repiratory drvessamaron £L cavisd bengh
Terimaary carcome: Pitotd of 67 twin [ egrandes (29in tee progestaone group ard 28 i e phccho groupl v ae induded.
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2. Vaginal natural micronized progesterone
suppository

In 2003, da Fonseca et al. **), published the result of a
randomized, double-blind trial of vaginal natural
micronizedprogesterone 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 progesterone
suppository therapy on prevention of PTB was supported
by subsequent randomized trials ?*26*1 However, a
recent multicenter, randomized, double-blind trial of
vaginal progesterone therapy (dOes Progesterone
Prophylaxis To prevent preterm labour IMprove
oUtcoMe [OPPTIMUM] study) showed contradictory
results (2], 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
suppository 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 effect, point estimates of
the reduction of the obstetric and neonatal outcome are

Table 3:

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. 2],
659 pregnant women with history of spontaneous PTB
were administered daily 90 mg of vaginal natural
micronized progesterone 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 significantly lower
rate of PTB <32 weeks of gestation, a lower rate of
admission to neonatal intensive care unit (NICU) and
shorter hospital days 4],

4. Oral natural micronized progesterone capsule

In a randomized trial conducted by Rai et al. ¥4, 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, in a randomized trial
performed by Glover et al. ], no difference was noted
in the rate of recurrent PTB and neonatal outcome
between the 400-mg oral progesterone group and placebo
group. However, due to the small number of subjects and
various dosages used in the studies, it is difficult to draw
a clear conclusion on the effect of oral administration of
progesterone therapy on prevention of PTB.

Tabbe 3. Summ &y of randomized cordrolled frids of progesterone supplement therapy for presention of PTE inin wom en wit shortC L

i @ RIS Progeste none Ocorres & rasuls (pro-
[ progeste more . Type of pro- Trazt rienit
Authar Year Inclusion criteria . gesterone 6. placebod e Other ouwtooroes
ws. placebod no gesterone irite rul period (wk EErTAn
treatrre rit)
Wineretd. 2015 B bl Highrisk for PTE* and shart Ihd 17e-0HPC SO0 rmgweskly  From 20-31  hdean (00 firre undl delivery®  hlo differences in FTE
[14 CL =25 mrnd isingleton) uriil 25 TEab we Tieh dapl 0480y 27, <3, 232wk
Fonsecaet 2T 125w 128 Sart L =15 ) agind 20rgdaly Fom2duondl TR <34 wk®: 19 3 % Iy difference in
4.[27] (srgketon & twir)? sUppoEiony EL el A% (P=0.0200 rieanata outoorne
PTE 2 e 20 3 % v, 360 %
(A=0020)
Haszan etd. 2011 e 283 Shart L (10-20 o agind gel 90 e daily From20-24  PTE 222 wk™ 80%yws 16.1% | RDS, Lneonad
[20] (angltorg uriil 2 (A=0020) corrposte robidity
PTE <2 s 51 s, 10 3%
(P=002E)
PTE <26 w145 % v 233 %
(P00 16

FTE, preserrnbirth; L, cercal kength; 1M, intrarmscular; 17e-C0HPC, 17-apha hpdrospprogesterone caproate; W0, stand ad desiation; sPTE, spontanecus preterm birth; RS, regpire

tory distress sprdronie.

History of FTB or cervicd argeny of uteiine mafomnation of prenatd dethsilbestrol expoare; "Prirrery cutoorne; 0 totd of 24 wein pregriandes | 11 in the progesterane group and

12 in the placsbo group) wereinchided .
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1. Short CL

The most useful method to predict the risk of PTB is the
measurement of CL by vaginal ultrasound during
midtrimester “®47], The risk of PTB is substantially high
when CL is <25 mm, and the risk increases as the CL
decreases (4831, Therefore, short CL was another major
indication in randomized trials studying the efficacy of
progesterone supplement therapy in preventing PTB

(Table 3).

In a randomized trial conducted by Winer et al. !4,

pregnant women at high-risk for PTB (history of PTB,
cervical surgery, uterine malformation, or prenatal
diethylstilbestrol exposure) and CL <25 mm were
randomized into weekly intramuscular injection of 500
mg 17a-OHPC or no treatment. However, the 2 groups
were similar in terms of GAD and the rates of PTB <37,
<34, and <32 weeks of gestation.

Table 4:
Tabbe 4. Summ ay of random ized corfrolled frids of progesterone supplement therapy for presertion of FTE inowomen with fwin pregnano
Mo of patients
. Outcorres & resubs
[progeste one Inchgion Trpeof pro- Progesterone Treatroent
Author fear . phcebalno critera esterare  dose & intenal pariod (wid [ progestecne ws, placebof O b1 cutcormes
no treatment)
treatime )
Rouseetd. 2007 F24we 330 Twin I 17e0HPC 250 g weekly  From 16-20  PTB or fetdl death <35 wk™; I difierences in PR <37, <312,
[59] it 35 A1 5% v, 3T 3% (=00 80) = 23wk,
Brierpetd. 2009 16w 14 Twin I 17e0HPC 20 mgweskly  From20-20  FTE <35 wikc*: 44 % v, 70% T diflerences in roean GAD and
[E0] untl 24 =017 nieon atal oucone
Lirmetd. 2012 3w 335 Tin® A 17 CHPC 250 g weeskly  Frorn 16-20 Cornposite adeerse neonatd I differences in PTE <37, <32,
[E1] untl 36 cutorre® 16 % e, 12% 28wk
=050
fwwad et 2015 19w 04 Twin Ihd 17ecOHPC 280 g weekly  From 16-20 PTB <37 wh* £1 3% B17 % Thirthweicht, | very LEW, |
d.[64] untl 36 (A=0.950 corrpidte neonata rrorbidity
Senatetd. 2013 Hwe 83 Twin & short L I 1T OHPC W00 g = From24-22  hdedian R} tine uritl defeery®: Mo diferences in PTB <37, 234
[15] 1225 o) Ideekly it 36 45 e B0 day  wh, TPTE<32wk
=050
Fodeetd. 2011 I3 2B Twin agnd 200 rrg daly Frarn 20-24  PTE =34 wk* 153 % vs. 18.5% ho diferences in PTB =37, <32,
E] sUppostory ot 34 1= 0.050 = I8wk.
Serractd. 2013 07w 07w 5 Twin Wagnd A0 g, 200 g Fromn 20 uril PTE =37 wk™: 45 A% s, 405 %  hlo differences in PTE =34 wk,
] appodtory  daly 2l w300 (00 0 B 222wk, 228wk, and reonatd
oo
El-Refde et 2016 16w 102 Twind short D Vagind 400 rrg day From 20-24  PTB =34 wk* 353 % w52 8%  Troean GAD, |PTE <22w, |
d.[29] (E0-25rmd Auppository it 36 P=0.010 wer LB, | KD, | wenitilaor, |
neonatd death
Brizotetd. 2015 180w 191 Twin agnd 200 rrg daly From 18-22  Mean(THGAD% 3513 2ve. Mo diferencein PTB <27 wk,
[3] Appotory it 34 36 Gt O ke (P=00100 =3k, 232wk, 228wk, and
nieonatdl oucone
Mormnan et 2009 2w 250 Twin Wagnd ool 90 rng daily Frorn 24 urdil  PTE or fetd death <34 wk®: Mo diference in maema and
4.[21] £ 24T % 194 % (A=0160) neonatd outane
‘Woodetd., 2012 A s dd Twin agnd gdl o0 g daily From 16-21  hdeanif3R)GACY 3643 (346) Mo diferencein PTE <37 wh, <35
[2] untl 36 e J6HE I ek =0 52 5 wk., and neonatd outoorne

FTE, preermnbirth; b, intarmuscu a1 7e-OHPC, 17-dpha hydooegprogesterone caproate; GOD, gestationd age at delivery; LEW, low birth weight; L, cervca kngth; 1, interquar-

tike range ; S0, standad desiation; FDS, respiratory distess sndrorne.

“Prirnary autcore; *Warnen with history of £ TEwere excuded, “Progeserone 400 v . pragesterone 200 v, placebo .

1. Twin pregnancy

Twin pregnancy, compared to singleton pregnancy,
entails higher risk of PTB and more instances of short CL
[495657]  However, most of the studies so far have
revealed that progesterone 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 evidence %!, A
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recent meta-analysis also showed that both intramuscular
and vaginal progesterone supplement therapy was not
effective in improving perinatal outcomes of twin
pregnancies 81,

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 [,
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Six hundred fifty-five twin pregnant women 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
randomized trials targeting twin pregnant women also
indicated thatinjection of 17a-OHPC did not reduce the
PTB rate or improve neonatal outcomes 621, A higher
dose of 170-OHPC (500 mg twice a week) was used in a

Table 5: Continued

randomized trial that targeted twin pregnant women with
CL <25 mm [P 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.

Table 5. Continued
Mo, of patents
. Objctive of Progester-
[progestenane  Inclusion crite- Tipe of pro- Outcormes & rezults (progesterons

B ED i, place bodno i prt?g:tsirﬁ:e Qe tEone D'}'fﬂ‘:ﬁ;& i, place byt ezt nt) Dy @0ienizs

trest ment)

Sdeh a1z Tine T2 PTL at 242wk hdantenance agind A0 g daly  hdean (SO GAD: 36 21 dve. 21215 T birhoweight, | LEWY,
Gagai et fdngkon) thier apy after AUppostory i (P 0200 L MECL adrrission
d.[34] A ooy Tz (500 firpe ol defieerys 021, 5,

142 2wk (=0 45

hlartinez de 2015 102, 136 PTL at24-=dwk hdantenance Wagnd N0 rmgdaly  PTE =37 wh? 4 5% v 36 5% (00500 Mo dffgacein PIE 24
Tada et ldrgkon) therapy after AppEtony ik, <32 ik, lSEnCy
4.[25] Anihe tooolys ad neonatd outtorne

Pdacioetd. M6 1264132 PILat2d-2dwhk hdantenance Wagnd
[35] Sshort L 25 therapy after AppE oy

rred Ergleton)  anohe tocolyss

Croudhary 2014 45w 48 PILat24-24wk  Mantenance
etdl [73] tngleton) ther e after
Atihe tocolyss

N0 rgdaly PTE <24 wk? 7.0 % w7 5% @=0910) Mo differencesin
PTB <37 wk™ 28 5% v, 2 0% 00 2200 reonat outcome

Ordcpaike A0 mgdaly  hean G0 e it defvery® 3332232 L PTR <37 wh, thirh

v, 5121 § Aday =0 013 weight, | LB

FTE, preterrn birti; PTL, preterrn labor I, inarmgsaalar ; 17c0HPC, 17-dpha hydosyprogesterone caproate; 20, standard desiation ; CL, cervical lengh: [OR , interquartile range ;1VH,
inaeendicdar bernorrhage; LB, low birh weight, FRRECR, pretermn prematine mpture of reribranes; GO0, gestationd age at delivery; FLA, fetd lung ratority; RDS, respiratory

disress syndrorne; M, neonat intendwe cae unit
“Prirrany cutcome; P progestemane ve. vaginal progesterone v, placsbo.

1. Preterm labor and premature rupture of
membranes

As it is already known that progesterone can prevent the
shortening of the cervix and inhibit inflammation (65661,
use of progesterone in women with preterm labor or
premature rupture of membranes has been another
subject of progesterone research (Table 5).

In a randomized trial conducted by Facchinetti et al. 7],
pregnant women with preterm labor at 25-34 weeks of
gestation were treated with tocolytic agents and then
randomized into injection of 170-OHPC twice a week or
no treatment. As a result, the treatment group
demonstrated less shortening of the cervix, reduction in
the PTB <37 weeks of gestation, and larger neonatal birth
weight compared to the no treatment group. A
randomized study performed by Rozenberg et al. ['°),
however, demonstrated no difference in interval from
randomization until delivery, the rates of PTB <32, <34,
and <37 weeks of gestation, and neonatal outcomes
between the maintenance 17a-OHPC treatment (500 mg
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once in 2 weeks) group and no treatment group. In
another randomized study done by Briery et al. 7],
weekly 250 mg of 17a-OHPC or placebo was injected as
maintenance therapy in women with preterm labor at 24—
34 weeks of gestation. The rate of PTB <37 weeks of
gestation was not significantly different between the 2
groups, while the rates of PTB <34 weeks of gestation,
neonatal IVH, and sepsis were significantly lower in the
treatment group. In addition, Lotfalizadeh et al. %
conducted a randomized trial in which the subjects were
divided into three groups — a group treated with weekly
250 mg of 170-OHPC, a grouptreated with daily 400 mg
of vaginal natural micronized progesterone suppository,
and a placebo group. The result of this trial showed that
the 17a-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. ) 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
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study that implemented progesterone supplement therapy
in premature rupture of membranes revealed that an
injection of 250 mg of 17a-OHPC every week did not
extend the interval from randomization until delivery,

nor improve neonate outcomes 71,

170HCP intramuscular injection versus vaginal
natural micronized progesterone

A great number of previously mentioned studies, along
with the recommendation or guidelines from various
societies  andassociations, 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-effectiveness, or
side effects. In order to compare the preventative effects
of 2 different regimens of progesterone therapy, Maher
et al. ' conducted a randomized 502 singleton pregnant
women with history of PTB into weekly intramuscular
injection of 250 mg of 170-OHPC or daily vaginal
administration of 90 mg of micronized progesterone gel.
The vaginal progesterone 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 intramuscular
injection of 250 mg of 17a-OHPC in singleton pregnant
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 [7#7%1, 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 gestation, a lower rate of adverse drug
reactions and a lower rate of NICU admission compared
with women who received 17a-OHPC 7). 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 progesterone is more
beneficial.

Currently, the Preterm Birth Committee of India 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
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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 17a-OHPC and
daily vaginal administration of 200 mg of micronized
progesterone.

Maternal-fetal safety and side effects

It has been reported that the usage of progesterone
duringthe 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 %", The Food and
Drug Administration (FDA) classified natural
micronized progesterone medications as category B for
pregnancy 81, 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 '2!. An observational follow up
study after 30 to 64 months also reported no significant
difference in the long-term infant outcomes ®!. In 2011,
FDA approved Makena® (170-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, constipation, diarrhea, nausea, vomiting,
depression, loss of libido, dyspareunia, drowsiness,
breast pain, urinary frequency, fatigue, dizziness, genital
itching, back pain, fever, flu-like symptoms, and sleep
disorders [l The synthetic progesterone, 17a-OHPC, has
lower rates of these side effects than the natural
micronized progesterone 1. Yet, vaginal administration
of micronized progesterone can help avoiding metabo-
lism by the liver, thereby markedly reducing the risk of
these side effects 98384, The majority of the side effects
of 170-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 ['?l. No systemic side effects
appeared in trials that used natural micronized
progesterone, with the major side effect being an increase
in vaginal secretions 22631, A recent meta-analysis on
the safety of progesterone treatment for the prevention of
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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 [/,

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 spontaneous PTB, including
preterm labor and premature rupture ofmembranes,
weekly injection of 250 mg of 170-OHPC, as well as
daily administration of vaginal micronized progesterone
suppository (100 or 200 mg) are effective in preventing
recurrent PTB, but the preventative effects of vaginal
progesterone gel or oral progesterone capsules currently
lack evidence. For singleton pregnant women with CL
<25 mm during midtrimester, daily administration of
vaginal micronized 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 administration of vaginal micronized
progesterone suppository or gel could prevent PTB. Yet,
for twin pregnant women with short CL, vaginal
progesterone supplement therapy may be effective 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 vaginal 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 progesterone supplement
therapy in preventing PTB. The progesterone 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
minimizing the side effects. Therefore, further researches
are required to uncover the optimal type, dose and

1080

duration of progesterone supplement therapy depending
on various indications of treatment.
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