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INTRODUCTION

ABSTRACT

Objective. To determine the effectiveness of intramuscular progesterone
compared to vaginal application in the prevention of asymptomatic preterm
birth (PTB) in randomized clinical trials.

Materials and Methods. A systematic search of electronic databases (Embase,
PubMed and Scopus) was performed. Randomized clinical trials comparing
vaginal and Intramuscular progesterone (17-OHPC) in pregnant women at
high risk of PTB. Additionally, bias and certainty assessment were performed.
Results. Six clinical trials with a total of 1,408 randomized patients were
included. The reported incidence of PTB < 37 weeks ranged from 10.9% to
43.9% for vaginal progesterone, and 14.0% to 38% for 17-OHPC. At the time
of meta-analysis, patients receiving 17-OHPC was associated with a lower in-
cidence of PTB < 28 weeks than vaginal use (Risk Difference 0.14; CI 0.01-0.29;
2= 83.9%; T? = 0.02) with no significant difference in differences in PTB < 37
and < 34 weeks. Additionally, on neonatal outcomes, the most common was
admission to the neonatal ICU independent of the method of administration
(6.1% and 7.7%), followed by APGAR < 7 (4.1% and 5.2%), with no significant
differences in neonatal outcomes.

Conclusions. Both the use of vaginal progesterone and 17-OHPC in the
prevention of PTB in singleton high-risk gestations are reasonable options,
with similar incidence of PTB and no additional impact on short-term neo-
natal complications. Thus, costs, resource availability and patient preferences
should be considered when choosing a route of administration.

all live births [3]. A history of spontaneous PTB in-
creases the risk of developing a new spontaneous

Preterm birth (PTB) is one of the most complex and
important challenges in obstetrics, since it consti-
tutes three quarters of perinatal mortality and
more than half of long-term neonatal morbidity
[1, 2]. Meanwhile, in Peru, preterm births have an
increasing trend according to the Peruvian Min-
istry of Health, with 27,383 between January and
October 2022, resulting in an incidence of 6.79% of

PTB by 18-54% [4, 5].

In singleton pregnancies with risk of spontaneous
preterm delivery, there are multiple possible phar-
macological and non-pharmacological therapies,
including cervical pessary, cerclage, progesterone,
among others [6]. In singleton gestations with a
history of PTB, the use of 17-alpha hydroxyproges-
terone caproate (17-OHPC) is recommended from
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16-20 weeks to 36 weeks [7, 8]. However, the use
of progesterone vaginally has been shown to be a
viable therapeutic option in reducing the incidence
of PTB in high-risk gestations [9].

The aim of the present systematic review is to com-
pare the effectiveness in randomized clinical trials
conducted to date between the use of vaginal and
intramuscular progesterone (17-OHPC) in the pre-
vention of asymptomatic PTB in singleton high-
risk pregnancies.

METHODS
Selection criteria

This review was based on the Cochrane Manual for
Systematic Reviews of Interventions [10]. A system-
atic search was carried out in electronic databases
(Embase, PubMed, Scopus), exporting the referenc-
es found in the Rayyan information manager [11]. A
search engine was performed with the terms “High-
Risk pregnancy”, “progesterone”, “17-OPHC”,
“Cervical length”, “progestogens”, “Singleton”,
“17-alpha-hydroxyprogesterone caproate”, “vagi-
na;” and “Intramuscular”. Data were obtained on
each basis through January 2023. No language or
geographic location restrictions were applied.

Study selection

We included randomized clinical trials that con-
sidered the direct comparison between two

Vaginal vs intramuscular progesterone on the risk of PTB

well-defined treatment schedules: vaginal proges-
terone (control group) or intramuscular proges-
terone (intervention group), which have as main
outcome the incidence of PTB, and are available
in the mentioned electronic databases. We did not
include quasi-randomized clinical trials. Trials
that considered multiple gestations as part of the
study population were not included.

In addition, the following types of articles were
excluded: case reports, conference abstracts, du-
plicate publications, case series, cross-sectional or
retrospective investigations, scoping reviews, or
systematic reviews.

Bias and certainty assessment

Bias assessment was performed based on the Co-
chrane Handbook for Systematic Reviews of In-
terventions [10]. Possible biases were divided into
the following categories: 1) random generation of
sequences (selection bias), 2) allocation conceal-
ment (selection bias), 3) blinding of participants
and personnel (performance bias), 4) blinding of
outcome assessment (detection bias), 5) incom-
plete outcome data (attrition bias), 5) selective in-
formation (information bias), and 6) other biases.
According to the authors’ criteria, each category
was divided into “Low risk of bias”, “High risk of
bias,” or “Unclear risk of bias” (Figure 1).

Similarly, the included clinical trials were evalu-
ated by grading the certainty of the tests, taking
into consideration the risk of bias, inconsistency,
indirect evidence, imprecision and other consid-

Eliminan et al.
Bafghi et al.
Choi et al.
Pirjani et al.

Random generation of sequences (selection bias)

Allocation concealment (selection bias)

Participant and staff blinding (performance bias)

Blinding of outcome assessment (detection bias)

Incomplete outcome data (attrition bias)

Selective information (information bias)

Other biases
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Figure 1. Assessment of bias.
Plus sign: low risk of bias; minus sign: high risk of bias; question mark: unclear risk of bias.
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erations, according to the Cochrane Handbook
for Systematic Reviews of Interventions [10].

Data extraction

Clinical trial participants were evaluated accord-
ing to the treatment group to which they were
randomly assigned in the trials included in this
review. The incidence of PTB < 34 weeks was
considered as the primary outcome. Additional-
ly, according to the included trials, the incidence
of PTB was evaluated according to gestational
week (< 37 weeks, < 34 weeks and < 28 weeks).
Additionally, according to each study, peri-neo-
natal outcomes and reported adverse effects were
evaluated.

The titles and abstracts resulting from the liter-
ature search were exported to the Endnote 20
reference management software, eliminating
duplicates. Subsequently, when exported to the
“Rayyan” program, they were analysed inde-

Identification of studies through databases and registries

S
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& Embase (n = 431) > del_eted by authors
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e
\ 4
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(n=7,021) (n=6,876)
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e
Figure 2. PRISMA flowchart.
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pendently by authors. Once the potential liter-
ature to be included had been determined, the
complete text was evaluated by two authors. Sub-
sequently, by applying inclusion and exclusion
criteria, they were included in the review. In case
of disagreement on the inclusion or exclusion of
a trial, it was discussed among all authors until a
consensus was reached. The study selection pro-
cess is represented in the PRISMA flowchart (Fig-
ure 2).

Once the articles to be included in the review
were available, data were extracted from each ar-
ticle. The information was collected using a data
collection form. The following data were extract-
ed: title, authors, years, country, institutions, ran-
domization process, inclusion and exclusion cri-
teria, main outcome (PTB), secondary outcomes
(adverse effects, peri-neonatal outcomes), appli-
cation protocols/dose of vaginal and intramus-
cular progesterone, gestational age, detailed ex-
planation of each intervention, conflict of interest
and funding sources.

Data analysis

Data analysis was exported to STATA statistical
software. Complete analyses were compared,
while any differences were resolved by data re-
view and independent analysis. The forms of
measurement were reported as relative risk (RR)
or mean difference (MD), with 95% confidence
interval (CI). A random-effects model using the
DerSimonian-Laird model was used for quan-
titative synthesis and meta-analysis, and study
heterogeneity was assessed using I>. Tau®? was
also used to measure between-study variance.
Publication bias was assessed using the Begg and
Egger test. A value of p < 0.05 was considered
statistically significant.

RESULTS

Out of the total number of studies reviewed in
the literature search (7,655), 6 clinical trials were
included (Figure 2) with a total of 1,408 partici-
pants. Of the total, 677 were randomized to re-
ceive treatment with vaginal progesterone and
673 with intramuscular progesterone. In all clini-
cal trials, singleton pregnancies with a history of
one or more PTB was considered as an inclusion
criterion. Additionally, the Choi et al. and Pirjani
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et al. trial included pregnant women with short
cervix (< 25 mm) [12].

Patients between 14 and 22 weeks of gestation
were included. The majority of trials [12-15, 17]
considered between 16 and 20-24 weeks, while
the trial of Ahmed ef al. included pregnant wom-

Vaginal vs intramuscular progesterone on the risk of PTB

en between 14 and 18 weeks [16]. Regarding the
type of treatment received, all trial participants
received 250 mg intramuscular 17-OHPC every
week, applied by trained health personnel. In
contrast, the vaginal dose of progesterone did
vary. In two trials [12, 15] they received 200 mg

Table 1. Summary of clinical trials included in this systematic review.
Sample
Stud Place Vaginal Intramuscular Inclusion criteria Main Gestiacional
y Group 1 Group 2 progesterone progesterone outcome age
(Vaginal) (Intramuscular)
Women with
singleton delivery
and history of .
. 100 mg of 250 mg IM weekly . Incidence
Eliminan et United rogesterone of 17-alpha- previous preterm of deliver
States 79 66 P g P labor followed by Y 16.0-20.6
al.[13] daily (Self- hydroxyprogesterone before 37
(2016) applied) caproate premature rupture weeks
pp P of membranes
between 20.0 and
36.6 weeks
Singleton gestation,
viable fetus and Incidence
300 mg of 250 mg IM weekly the presence of risk of'preterm
. factors for preterm birth and
Bafghi et Iran progesterone of 17-alpha- . .
39 39 . delivery (preterm gestational 16-20
al.[14] (2015) daily (Self- hydroxyprogesterone X .
applied) caproate delivery with normal  age at the
pp P cervix length or time of
cervix length < 25 delivery
mm?*)
90 mg of
. prog.]es'terone 250 mg IM weekly Singleton gestation Incidence
Saudi daily in gel . )
Maher et A 8 of 17-alpha- and a history of one  of delivery
Arabia 262 256 presentation 14-18
al.[16] . hydroxyprogesterone or more preterm before 34
(2012) (Applied caproate births weeks
by health P
personnel)
400 mg of 250 mg IM weekly Incidence
Pirjani et Iran 152 152 progesterone of 17-alpha- Singleton gestation,  of delivery 16-24
al.[17] (2016) daily (Self- hydroxyprogesterone  cervixlength<25m  before 34
applied) caproate weeks
History of previous
mid-trimester
miscarriage or with Incidence
200 mg 250 mg IM weekly pre'term delivery of of'preterm
) ) asingle fetus (>16 birth and
Shambhavi India progesterone of 17-alpha- .
50 48 gt and < 37 weeks) gestational 16-24
etal.[15] (2018) daily (Self- hydroxyprogesterone
applied) caproate due to spontaneous age at the
PP P preterm labor or time of
premature rupture delivery
of membranes
(PPROM)
Pregnant women
older than 20 years,
200 mg of 250 mg IM weekly with a history incidence
. South of spontaneous .
Choi etal. progesterone of 17-alpha- of delivery
Korea 95 112 . preterm labor or 16-22
[12] daily (Self- hydroxyprogesterone . before 37
(2020) R cervical length
applied) caproate weeks

<25mm between
15 - 22 weeks of
gestation

*If both risk factors were present, they were excluded.
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daily, in one [13] 100 mg, in one [17] 400 mg and
in another [14] 300 mg. Regardless of the dosage
form, treatment was continued until 37 weeks or
until development of the primary outcome (PTB)
(Table 1).

The incidence of PTB according to treatment is
shown in Table 2: significant differences were
found in the clinical trial of Maher et al. [16],
finding that pregnant women treated with vag-
inal progesterone had a lower incidence of PTB
between 28 and 32 weeks (5.1% wvs 10.4%) but a
higher incidence between 34 and 37 weeks (16.6%
vs 9.6%) than intramuscular progesterone.

The higher the gestational age, the higher the
incidence of PTB. The highest incidence was re-
ported in Eliminan et al. [13], both in pregnant
women treated with vaginal (43.9%) and intra-
muscular (38.0%) progesterone.

Similarly, this trial found that the highest inci-
dence of PTB in < 34 weeks (19.7% vs 17.7%) and
in < 28 weeks (10.6% vs 10.1%). Detailed percent-

Table 2.
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ages of PTB by gestational age are shown in Ta-
ble 2.

Regarding neonatal outcomes (Table 3), the most
reported outcome was admission to the neonatal
ICU, both in the use of vaginal and intramuscu-
lar progesterone (68 (6.1%) and 87 (7.7%) cases,
respectively), followed by APGAR < 7 at 5 min-
utes (42 (4.1%) and 53 (5.2%)). In the included
trials, Choi ef al. [12] reported significant differ-
ences in lower APGAR < 4 in pregnant women
treated with intramuscular progesterone and
Mabher et al. [16] reported higher neonatal ICU
admission in the same. The other comparisons
were not significant.

A meta-analysis (Figure 3) found that the use of
17-OPHC is associated with a lower incidence
of PTB < 24 weeks than vaginal use (Risk Differ-
ence 0.14; CI 0.01-0.29; I?= 83.9%; T?>= 0.02). On
the other hand, a non-significant trend of lower
incidence of PTB < 37 weeks was found with pa-
tients treated with 17-OPHC (CI -0.05 to -0.04; I?

Incidence of preterm delivery according to gestational age reported in included clinical trials.

Vaginal Progesterone

Intramuscular Progesterone

Preterm Delivery by gestational age P-value
ybyg g . % - %
<37 weeks 10 200 10 208 0.92 NS
Shambhavi et <34 weeks 2 40 4 83 032 NS
al. [15]

< 28 weeks 1 2.1 0.49 NS

>34a <37 weeks 42 16.6 24 96 0.03 S

>32a < 34 weeks 21 83 29 116 027 NS

Mah[?ré]eta" > 28 a < 32 weeks 13 5.1 26 104 0.04 s
> 24 a < 28 weeks 5 20 6 25 0.97 NS

< 24 weeks 3 12 3 12 0.70 NS

H *

Bafg[h1' 491“”' 37.0+223 36.81+238 0.77 NS
<37 weeks 29 439 30 380 0.58 NS

Ellminan et < 34 weeks 13 197 14 17.7 0.50 NS

al.[13]

< 28 weeks 7 106 8 10.1 0.83 NS

< 37 weeks 21 10.9 23 14.0 0.72 NS

P'”a[?';t al 34-36 weeks 9 6.1 14 93 0.59 NS
< 34 weeks 7 48 7 48 0.64 NS

<37 weeks 2 227 33 25.8 057 NS

Ch‘[’; s]t al. < 34 weeks 16 13.4 1 86 022 NS
< 28 weeks 8 6.7 4 3.1 0.19 NS
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Table 3.  Short-term neonatal outcomes reported in included clinical trials.
Vaginal Progesterone Intramuscular Progesterone
Trials Sample

n % n %

APGAR< 7 12,13,15,16 1026 42 4.1 53 5.2

Neonatal sepsis 13,15,16 819 7 0.9 9 1.1

Neonatal Respiratory Distress 13,16 721 28 3.9 31 43

Syndrome

Use of supplemental oxygen 13 174 3 1.7 1 0.6

Mechanical ventilation 13,16 721 19 2.6 25 3.5

Bronchopulmonary dysplasia 16 547 3 0.5 4 0.7

Necrotizing enterocolitis 13,15,16 819 4 0.5 0.5

Retinopathy of prematurity 13,15 272 0 0.0 3 1.1

Intraventricular haemorrhage 13,15,16 819 6 0.7 9 1.1

Neonatal seizure 16 547 21 3.8 29 53

Admission to neonatal ICU 15,15,16,17 1123 68 6.1 87 7.7

Neonatal mortality 13,15,16 819 1 1.3 18 2.2

= 0%; T?>= 0) and lower incidence of PTB < 34
weeks in pregnant women treated with vaginal
progesterone (CI -0.07 - 0.04; I*= 58.9%; T>= 0.0).
At the time of evaluating the certainty, the out-
come of PTB < 37 and < 34 weeks had a moderate
level of evidence, while the outcome of PTB < 28
weeks had a low level of evidence (Table 4).

DISCUSSION

Progesterone has an integral role in human gesta-
tion, from early forms with its production in the
corpus lunate such as maintaining uterine quies-
cence during the second half of pregnancy, inhib-
iting contraction-associated progesterone genes in
the myometrium [18, 19], inhibition of foetal mem-
brane apoptosis, decidual anti-inflammatory and
inhibition of cervical remodelling [20-22].

A review by Cochrane concluded that the use of
progesterone significantly decreases the risk of
preterm delivery [23, 24], a finding similar to that
reported in different clinical trials [25-27]. However,
both the dose and route of administration is contro-
versial. Despite literature concluding the benefits
of vaginal progesterone [9, 28], a recent systematic
review reported that the use of vaginal progester-
one does not decrease the risk of PTB in singleton
high-risk gestations with adequate cervical length
[29], findings similar to clinical trials conducted in
Brazil and England where it did not generate long-
term benefits and did not decrease neonatal mor-
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tality and morbidity [30, 31]. Contrary to the above,
another clinical trial did find that progesterone
supplementation was associated with less frequent
uterine contractions and PTB compared to placebo
[32]. Of note, this trial included high-risk pregnant
women.

The use of intramuscular progesterone has been
commonly associated with better outcomes in
pregnant women with a history of PTB in previous
pregnancies, having similar efficacy to cerclage [33].
However, a retrospective cohort study in the Unit-
ed States did not find an effect on PTB < 35 weeks in
women indicated for cervical cerclage [34].

In our results we found that the incidence of PTB is
similar in both routes of administration evaluated,
with Maher et al. [16] reporting significant differ-
ences in favour of both vaginal (PTB between > 34
to < 37 weeks) and intramuscular (PTB between >
28 to < 32 weeks) progesterone use. The incidence
of PTB < 28 weeks ranged from 0% [15] to 10.6%
[12] for pregnant women treated with vaginal pro-
gesterone and from 1.2% [16] to 10.1% [13] for intra-
muscular progesterone. This, along with the results
of the meta-analysis, where despite finding signifi-
cant differences in the vaginal progesterone factor,
the difference in risk is minimal, may indicate that
both routes of administration are acceptable strate-
gies for PTB in singleton pregnancies.

The most frequently reported neonatal complica-
tion was the need for hospitalization in neonatal
critical units, with significant differences in one tri-
al [16], in favour of vaginal progesterone. Other fre-
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Figure 3. Meta-analysis and publication bias between vaginal and intramuscular progesterone in the reduction of spontaneous preterm delivery.

(A) < 37 weeks; (B) < 34 weeks; (C) < 28 weeks.

quent complications were low APGAR levels and
neonatal respiratory distress syndrome. However,
in the other complications reported in Table 3, no
differences were found according to the route of
administration, while total neonatal mortality was
less than 3%. Thus, the use of progesterone, regard-
less of the route of administration, is safe and does
not represent a detrimental effect on short-term
neonatal outcomes, since no outcome was reported
in more than 10% of neonates, which coincides with
the literature reviewed [31].

The interpretation of our results should also be put
into the current context. There are factors associat-
ed with preterm delivery, including infectious or
inflammatory processes, such as periodontal infec-
tious [35], limnologically mediated processes [36],
uterine overdistension or stress [37]. Among infec-
tions we found COVID-19 infection. Although pre-
vious studies show that pregnant patients do not
usually present severe forms of COVID-19 infec-
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tion [38, 39], patients with symptomatic COVID-19
infection at the time of delivery have a higher
percentage of preterm delivery than asymptom-
atic pregnant women [40]. However, obstetric and
neonatal outcomes appear to improve with vacci-
nation [38].

Another important factor to consider is adverse ef-
fects of the treatment. The vaginal route, as opposed
to the oral and intramuscular routes, avoids me-
tabolism steps and has more bioavailability at the
uterine level with low progesterone levels in blood,
as opposed to optimal progesterone values in blood
by the intramuscular route [41]. Maher et al. [16]
reported that the most common adverse effects of
intramuscular progesterone were headache, pain
and swelling at the puncture site, reported in 14.1%,
while vaginal progesterone was more associated
with nausea, pain and vaginal bleeding in 7.5% (p
=0.017), which can be explained by the longer half-
life of intramuscular progesterone. Similarly, Sham-




Ital | Gynaecol Obstet 2024, 36, N.1 Vaginal vs intramuscular progesterone on the risk of PTB

2 ol ¢ O & o bhavi et al. [15] found that 20% of pregnant
s e 2 e = % 3 women treated with vaginal progesterone re-
S ® = ® = ® ported adverse effects (mainly mild vaginal
. . discharge), less than 29.2% of pregnant wom-
L . . = . .
x g ol % § " g o 8 1; " 2.3 f " en treated with intramuscular progesterone
= _ 0 M o > ©n — 9 3 - s 3 . . .
53 88|ew & €8 g4 & 28 Ew& mainly pain at the puncture site). These re-
S ~—| o3¢ -~ O3 FE == 9 2E y P p
E: n | = E & ! = £ sults coincide with existing literature [42].
1 Despite these adverse effects, Bafehi et al. [14
E | o
& _ 3 N 3 o o and Choi et al. [12] used the Likert Scale (Very
N o o o o ~ =
v = S e S e S 2% Low-Very High) to measure participants’ per-
>0 T = T = = S < y Hig p p p
= n ~ = .
kS & 8 & 5 g o<° ception of the treatment, and both reported
g S S
high values of satisfaction with progesterone
g - g supplementation, independent of the route of
P %E 83 ¥ S administration.
c w O ~ py . :
g = “g’w RS 52 g Due to the importance of PTB prevention,
= < . .
g < ~ there are multiple pharmacological and
3 w mn w ; i i
55 0| € £ £ s non-pharmacological therapeutic options.
8|S 5|k E - £ S L )
£ gg| s g s 32 s 3 For example, one clinical trial found that
2|0 0 6 N 3 = : :
Z E3|= @ 0 = S~ = = the use of adjuvant vaginal progesterone
s 8 N ) - - Ny
&8 S 2 = following McDonald-type cervical cerclage
w w
3 3 - d d d-tri 1 d im-
o o (i ecreased second-trimester losses and 1m
] o o 7T R
g1 e 2 &G proved perinatal outcomes [43]. However,
=] Q . . .
58 v o v @ Y c 9 the evidence for the combination of these
= ) 9] = [9) ) =0 . . . P ICPT]
o2lE z < z < T > therapeutic options (tocolytics, antibiotics,
2= = = 22 . . . . Y C
S 2 E : g5 pessaries, efc.) is not sufficient at this time [44,
a g .
£ £ = 45] and represents an opportunity for future
c 3 (%] 3 (%] 2 (%]
s |3 3 3 3 ® 3 research to reduce perinatal morbidity and
g |3 3 3 3 3 3 mortality.
o S c S c s c R
£ |3 S 2 S 3 S This study represents, to our knowledge, the
P < 5 £ " £ " first systematic review that evaluates the vag-
S - V| o [ 3 (] 3 . . .
S g2 2 3 2 3 2 inal and intramuscular use of progesterone in
2l |58|= ! A & S & :
7 2=lv c v c iy c the prevention of preterm labour, also assess-
= | "|E 2 £ 2 £ 2 ; ; :
S = t € ing certainty assessment and evaluation of
§3 I '2 @ “2 2 "2 2 bias. Our results allow us to establish, based
< c - - = .
e g |8 2 g 2 3 2 on evidence, an adequate treatment of preg-
u ‘@ ) ) v . . . .
Vgl 5 & s & s a s nant patients at high risk of preterm delivery.
N = = z
s 2
2 €
Sl
N = %)
Vig & 3 3 3 CONCLUSIONS
= [S] = = =
B X % [ [
s % w0 w0 w0
g « According to our results, the use of vaginal
=~
© . .
‘g or intramuscular progesterone are two via-
2 5 G G G ble options in the reduction of PTB in single-
5 o € E € E = ton pregnancies with high risk, having also
= © o ®© o ®© o ®©
s e 5 g 5 g 5 g 1 incid f 1 licati
S S cE cE cE a low incidence of neonatal complications
2 @ =V =V =V in the short term. In addition, although ad-
w
i " verse effects are more associated with intra-
A5 %;’ muscular use, both routes of administration
5 s are well accepted in the studied population.
o ] el n < .
- 3 Several factors should be considered when
= E choosing a treatment, including costs and
e = patient preferences.

34




Vaginal vs intramuscular progesterone on the risk of PTB

COMPLIANCE WITH ETHICAL STANDARDS
Authors contribution

M.G.B.: Conceptualization, data curation, inves-
tigation, validation, visualization. A.O.L.: Formal
analysis, methodology, software. M.N.C.: Supervi-
sion, writing — review & editing. All authors: writ-
ing — original draft.

Funding
None.
Study registration

PROSPERO International Prospective Register for
Systematic Reviews ID CRD42023401123.

Disclosure of interests

The authors declare that they have no conflict of
interests.

Ethical approval
N/A.

Informed consent
N/A.

Data sharing

Since no database was created for this review, no
data sharing is necessary. This is because this sys-
tematic review and meta-analysis was based on
previously published clinical trials.

REFERENCES

1. McCormick MC. The contribution of low birth
weight to infant mortality and childhood morbid-
ity. N Engl ] Med. 1985;312(2):82-90. doi: 10.1056 /
NEJM198501103120204.

2. Mangham L], Petrou S, Doyle LW, Draper ES,
Marlow N. The cost of preterm birth through-
out childhood in England and Wales. Pediatrics.
2009;123(2):e312-27. doi: 10.1542 / peds.2008-1827.

3. Ministerio de Salud. Nacimientos prematuros
en el Pert se incrementan a 6.89% en lo que va

35

10.

11.

12.

Marcelo Galdos-Bejar, Samantha Mendoza-Rivera, Alipio Orco-Leon, Ménica Naranjo-Ciceres

del 2022. Available at: https:/ /www.gob.pe/
institucion/minsa/noticias /668468-nacimien-
tos-prematuros-en-el-peru-se-incrementan-a-
6-89-en-lo-que-va-del-202214. Accessed on 14
February, 2023.

Laughon SK, Albert PS, Leishear K, Mendola P.
The NICHD Consecutive Pregnancies Study: re-
current preterm delivery by subtype. Am ] Ob-
stet Gynecol. 2014;210(2):131.e1-8. doi: 10.1016/j.
ajog.2013.09.014.

Meis PJ, Klebanoff M, Thom E, Dombrows-
ki MP, Sibai B, Moawad AH, et al. Preven-
tion of recurrent preterm delivery by 17 al-
pha-hydroxyprogesterone caproate. N Engl ]
Med. 2003;348(24):2379-85. doi: 10.1056/NEJ-
Moa035140.

Di Renzo GC, Roura LC. Guidelines for the
management of spontaneous preterm labor. ]
Perinat Med. 2006;34(5):359-66. doi: 10.1515/
JPM.2006.073.

ACOG Committee Opinion number 419 Oc-
tober 2008 (replaces no 219, November 2003).
Use of progesterone to reduce preterm birth.
Obstet Gynecol, 2008;112:963-5. doi: 10.1097/
AOG.0b013e31818b1ff6.

Norwitz W, Caughey A. Progesterone Supple-
mentation and the Prevention of Preterm Birth.
Rev Obstet Gynecol. 2011;4(2):60-72.

Romero R, Conde-Agudelo A, Da Fonseca E,
O’Brien JM, Cetingoz E, Creasy GW, et al. Vag-
inal progesterone for preventing preterm birth
and adverse perinatal outcomes in singleton
gestations with a short cervix: a meta-anal-
ysis of individual patient data. Am ] Obstet
Gynecol. 2018;218(2):161-80. doi: 10.1016/].
ajog.2017.11.576.

Higgins JPTB, Altman DG, Sterne JAC. Cochrane
handbook for systematic reviews of interven-
tions (Update August 2022). The Cochrane Col-
laboration. Available at: www.cochrane-hand-
book.org. Accessed on 14 February, 2023.
Ouzzani, M., Hammady, H., Fedorowicz, Z.
Rayyan—a web and mobile app for systemat-
ic reviews. Syst Rev. 2016;5:210. doi: 10.1186/
513643-016-0384-4.

Choi SJ, Kwak DW, Kil K, Kim SC, Kwon JY, Kim
YH, et al. Vaginal compared with intramuscu-
lar progestogen for preventing preterm birth in
high-risk pregnant women (VICTORIA study):
a multicentre, open-label randomised trial and
meta-analysis. BJOG. 2020;127(13):1646-54. doi:
10.1111/1471-0528.16365.



https://www.gob.pe/institucion/minsa/noticias/668468-nacimientos-prematuros-en-el-peru-se-incrementan-a-6-89-en-lo-que-va-del-202214
https://www.cochrane-handbook.org/

Ital | Gynaecol Obstet 2024, 36, N.1

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Elimian A, Smith K, Williams M, Knudtson E,
Goodman JR, Escobedo MB. A randomized con-
trolled trial of intramuscular versus vaginal pro-
gesterone for the prevention of recurrent preterm
birth. Int ] Gynaecol Obstet. 2016;134(2):169-72.
doi: 10.1016/j.ijg0.2016.01.010.

Bafghi AS, Bahrami E, Sekhavat L. Comparative
Study of Vaginal versus Intramuscular Proges-
terone in the Prevention of Preterm Delivery: A
Randomized Clinical Trial. Electron Physician.
2015;7(6):1301-9. doi: 10.14661/1301.
Shambhavi S, Bagga R, Bansal P, Kalra J, Ku-
mar P. A randomised trial to compare 200mg
micronised progesterone effervescent vag-
inal tablet daily with 250mg intramuscu-
lar 17 alpha hydroxy progesterone caproate
weekly for prevention of recurrent preterm
birth. J Obstet Gynaecol. 2018;38(6):800-6. doi:
10.1080/01443615.2018.1425380.

Maher MA, Abdelaziz A, Ellaithy M, Bazeed
ME. Prevention of preterm birth: a randomized
trial of vaginal compared with intramuscu-
lar progesterone. Acta Obstet Gynecol Scand.
2013;92(2):215-22. doi: 10.1111/aogs.12017.
Pirjani R, Heidari R, Rahimi-Foroushani A,
Bayesh S, Esmailzadeh A. 17-alpha-hydroxypro-
gesterone caproate versus vaginal progesterone
suppository for the prevention of preterm birth
in women with a sonographically short cervix:
A randomized controlled trial. ] Obstet Gynae-
col Res. 2017;43(1):57-64. doi: 10.1111/jog.13151.
Sfakianaki AK, Norwitz ER. Mechanisms of
progesterone action in inhibiting prematurity. J
Matern Fetal Neonatal Med. 2006;19(12):763-72.
doi: 10.1080/14767050600949829.

Di Renzo GC, Mattei A, Gojnic M, Gerli S. Pro-
gesterone and pregnancy. Curr Opin Obstet
Gynecol. 2005;17(6):598-600. doi: 10.1097/01.
£c0.0000191899.84567.4d.

Hein M, Petersen AC, Helmig RB, Uldb-
jerg N, Reinholdt J. Immunoglobulin levels
and phagocytes in the cervical mucus plug
at term of pregnancy. Acta Obstet Gynecol
Scand. 2005;84(8):734-42. doi: 10.1111/j.0001-
6349.2005.00525.x.

Garfield RE, Kannan MS, Daniel EE. Gap junc-
tion formation in myometrium: control by es-
trogens, progesterone, and prostaglandins. Am
J Physiol. 1980;238(3):C81-9. doi: 10.1152/ ajp-
cell.1980.238.3.C81.

Allport VC, Pieber D, Slater DM, Newton R,
White JO, Bennett PR. Human labour is associ-

36

23.

24.

25.

26.

27.

28.

29.

30.

31.

Vaginal vs intramuscular progesterone on the risk of PTB

ated with nuclear factor-kappaB activity which
mediates cyclo-oxygenase-2 expression and
is involved with the ‘functional progesterone
withdrawal’. Mol Hum Reprod. 2001;7(6):581-6.
doi: 10.1093 /molehr/7.6.581.

Dodd JM, Crowther CA, Cincotta R, Flenady
V, Robinson JS. Progesterone supplementation
for preventing preterm birth: a systematic re-
view and meta-analysis. Acta Obstet Gynecol
Scand. 2005;84(6):526-33. doi: 10.1111/j.0001-
6349.2005.00835.x.

Berghella V. Novel developments on cervical
length screening and progesterone for prevent-
ing preterm birth. BJOG. 2009;116(2):182-7. doi:
10.1111/5.1471-0528.2008.02008.x.
Sanchez-Ramos L, Kaunitz AM, Delke I. Proges-
tational agents to prevent preterm birth: a me-
ta-analysis of randomized controlled trials. Ob-
stet Gynecol. 2005;105(2):273-9. doi: 10.1097/01.
AOG.0000150559.59531.b2.

Mackenzie R, Walker M, Armson A, Hannah
ME. Progesterone for the prevention of preterm
birth among women at increased risk: a system-
atic review and meta-analysis of randomized
controlled trials. AJOG. 2006;194:1234-42.

Rode L, Langhoff-Roos J, Andersson C, Dinesen
J, Hammerum MS, Mohapeloa H, Tabor A. Sys-
tematic review of progesterone for the preven-
tion of preterm birth in singleton pregnancies.
Acta Obstet Gynecol Scand. 2009;88(11):1180-9.
doi: 10.3109/00016340903280982.
Phathaisiriphat P. Effects of vaginal proges-
terone on the Prevention of Preterm Delivery
in Pregnant Women with Prior Spontaneous
Preterm Birth. ] Prapokklao Hosp Clin Med Ed-
ucat Center. 2022;39(4):438-47.

Phung J, Williams KP, McAullife L, Martin WN,
Flint C, Andrew B, et al. Vaginal progesterone
for prevention of preterm birth in asymptom-
atic high-risk women with a normal cervical
length: a systematic review and meta-analysis.
] Matern Fetal Neonatal Med. 2022;35(25):7093-
101. doi: 10.1080/14767058.2021.1943657.
Brizot M, Hernandez W, Lao AW, Bittar RE,
et al. Vaginal progesterone for the prevention
of preterm birth in twin gestations: a random-
ized placebo-controlled double-blind study.
Am ] Obstet Gynecol. 2015;213(1):82. e1-9. doi:
10.3389/fmed.2023.1111315.

Norman JE, Marlow N, Messow CM, Shennan
A, Bennett PR, Thornton S, et al. Vaginal pro-
gesterone prophylaxis for preterm birth (the




Vaginal vs intramuscular progesterone on the risk of PTB

32.

33.

34.

35.

36.

37.

38.

39.

OPPTIMUM study): a multicentre, randomised,
double-blind trial. Lancet. 2016;387(10033):2106-
16. doi: 10.1016/S0140-6736(16)00350-0.

da Fonseca EB, Bittar RE, Carvalho MH, Zugaib
M. Prophylactic administration of progesterone
by vaginal suppository to reduce the incidence
of spontaneous preterm birth in women at in-
creased risk: a randomized placebo-controlled
double-blind study. Am ] Obstet Gynecol.
2003;188(2):419-24. doi: 10.1067 / mob.2003.41.
Keeler SM, Kiefer D, Rochon M, Quinones
JN, Novetsky AP, Rust O. A randomized tri-
al of cerclage vs. 17 alpha-hydroxyprogester-
one caproate for treatment of short cervix. J
Perinat Med. 2009;37(5):473-9. doi: 10.1515/
JPM.2009.083.

Mackeen AD, Rafael T], Zavodnick J, Berghella
V. Effectiveness of 17-a-hydroxyprogesterone
caproate on preterm birth prevention in women
with history-indicated cerclage. Am J Perinatol.
2013;30(9):755-8. doi: 10.1055/s-0032-1332799.
Terzic M, Aimagambetova G, Terzic S, Ra-
dunovic M, Bapayeva G, Simone A. Periodon-
tal pathogens and preterm birth: Current
Knowledge and Further Interventions. Patho-
gens. 2021;10(730):1-13. doi: 10/3390/ patho-
gens10060730.

Romero R, Espinoza J, Kusanovic]. The preterm
parturition syndrome. BJOG. 2006;113:17-42.
Goldenberg RL, Culhane JF, Iams JD, Romero R.
Epidemiology and causes of preterm birth. Lan-
cet. 2008;371(9606):75-84. doi: 10.1016/5S0140-
6736(08)60074-4.

Jarraya A, Kammoun M, Amouri S, Elleuch
S, Khanfir F Chaabene K, et al. Impact of
COVID-19 vaccination among pregnant wom-
en requiring hospital admission: prospective
observational research. Ital ] Gynaecol Obstet.
2023;35(2):211-8. doi: 10.36129/jog.2022.53.
Domingues SJ, Ormonde M, Miguel A, Martins
A, Saavedral, do Carmo Silva M. Repercussions
of the COVID-19 pandemic in the emergency

37

40.

41.

42.

43.

44.

45.

Marcelo Galdos-Bejar, Samantha Mendoza-Rivera, Alipio Orco-Leon, Ménica Naranjo-Ciceres

department of Gynecology and Obstetrics at a
referral hospital in Portugal. Ital ] Gynaecol Ob-
stet. 2022;34(1):30-4. doi: 10.36129 /jog.34.01.05.
Grgi¢ G, Cerovac A, Hudi¢ I, Lagana AS, Fa-
villi A, Garzon S, et al. Clinical Manifestation
and Obstetric Outcomes in Pregnant Wom-
en with SARS-CoV-2 Infection at Delivery: A
Retrospective Cohort Analysis. ] Pers Med.
2022;12(9):1480. doi: 10.3390/jpm12091480.
Miles RA, Paulson RJ, Lobo RA, Press MF,
Dahmoush L, Sauer MV. Pharmacokinetics
and endometrial tissue levels of progesterone
after administration by intramuscular and
vaginal routes: a comparative study. Fertil
Steril. 1994;62(3):485-90. doi: 10.1016/s0015-
0282(16)56935-0.

Hantoushzadeh S, Sheikh M, Shariat M, Man-
souri R, Ghamari A, Golshahi F. The effects of
progesterone therapy in pregnancy: vaginal
and intramuscular administration. ] Matern
Fetal Neonatal Med. 2021;34(13):2033-40. doi:
10.1080/14767058.2019.1656190.

Ali MK, Ahmed SE, Sayed GH, Badran EY, Ab-
bas AM. Effect of adjunctive vaginal proges-
terone after McDonald cerclage on the rate of
second-trimester abortion in singleton preg-
nancy: a randomized controlled trial. Int ] Gy-
naecol Obstet. 2020;149(3):370-6. doi: 10.1002/
ijgo.13148.

Putora K, Horning R, Kinkel J, Fischer T, Putora
PM. Progesterone, cervical cerclage or cervical
pessary ti prevent pretermbirth: a decision-mak-
ing analysis of international guidelines. BMC
Pregnancy Childbirth. 2022;22(1):355-64. doi:
10.1186 /s12884-022-04584-4

Eleje GU. Eke AC. Ikechebelu JI, Ezebialu EU,
et al. Cervical stitch (cerclage) in combination
with other treatments for preventing sponta-
neous preterm birth in singleton pregnancies.
Cochrane Database of Systematic Reviews.
2020;9(9):CD012871. doi: 10.1002/14651858.
CD012871.pub2.






