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Abstract

Aim: Threatened miscarriage and unexplained recurrent pregnancy loss (RPL)
pose significant physical and psychological challenges for women and their fami-
lies globally. The lack of local guidelines and variations in recommendations by
existing guidelines result in inconsistent management of these conditions in
Thailand. The Thai interest group aims to provide recommendations to health-
care providers for the use of progesterone supplementation in women experienc-
ing threatened miscarriage and unexplained RPL.

Methods: Existing guidelines and relevant studies were reviewed to explore the
role of oral, vaginal, and injectable progestogens. In the present evidence-based
recommendations, the Thai interest group delineated effective diagnostic and
therapeutic strategies for managing patients with threatened miscarriages and
unexplained RPL.

Results: Treatment initiation for unexplained RPL is recommended after
experiencing two or more pregnancy losses, regardless of consecutive occurrences.
Oral progestogen (dydrogesterone) is recommended for the management of both
threatened miscarriage and unexplained RPL. Exceeding 200 mg of micronized
vaginal progesterone (MVP) per intake is not advisable for threatened miscarriage
or preventing recurrent miscarriage because of luteal phase insufficiency. Treat-
ment with intramuscular injection progestin should be continued at a dosage of
250 mg twice weekly for several weeks. Additionally, patient experiences and
safety concerns related to MVP and injectable progestogens are discussed.
Conclusion: These inaugural evidence-based Thai recommendations can be
applied in regional healthcare settings for improved outcomes in threatened mis-
carriage and unexplained RPL. Further research is needed to better understand
the epidemiology and etiology of these conditions in Thailand.
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INTRODUCTION

Threatened miscarriage is the most common complica-
tion in early pregnancy and is characterized by vaginal
bleeding through a closed cervical os with or without
abdominal pain. It is estimated to occur in approximately
15% to 20% of pregnancies before the 20th week of gesta-
tion, and 20% to 25% of cases eventually progress to
spontaneous miscarriage.' ™ The prevalence varies across
Asian countries, with reported rates of 8.3% to 11.5%.>¢

Recurrent pregnancy loss (RPL), defined as three
consecutive pregnancy losses before 20 weeks from the
last menstrual period, affects 1% to 2% of women.”*® Esti-
mating its prevalence is challenging due to diverse patient
populations and varied guidelines.” Clinically confirmed
recurrent miscarriages range from 0.8% to 1.4%, increas-
ing to 2% to 3% with biochemical losses.*'" The mean
incidence of RPL in pregnant women was 0.65% in
Sweden.!! The prevalence was 15.34% in Nigeria,'? and
it varied between 5% and 12% in Asia.'*!'* RPL preva-
lence in Thailand is unknown. The cause remains unex-
plained in 50% to 75% of RPL cases.'>'® Each additional
miscarriage increases the risk by nearly 10%, reaching
42% in women with >3 previous miscarriages.

The etiology of threatened miscarriage and RPL is
complicated and multifactorial. Commonly accepted risk
factors include chromosomal abnormalities, uterine
structural anomalies, maternal thrombophilic disorders,
immunological dysfunction, and endocrine disorders
(including insufficient progesterone levels). Maternal age
and obesity, previous history of miscarriage, infectious
agents, lifestyle factors, and environmental exposure act
as additional risk factors.>%1%!82! The miscarriages due
to aneuploidy occur randomly and do not increase the
risk of a subsequent miscarriage. However, euploid mis-
carriages are more commonly diagnosed with an increas-
ing number of previous miscarriages.>>

Luteal phase defect (LPD), associated with proges-
terone insufficiency in early pregnancy, is considered a
potential cause of miscarriage.>**> LPD is recognized as
a contributing factor to euploid miscarriages, and its
prevalence may rise with previous miscarriages.”*>*
Sadekova et al.”> diagnosed LPD more frequently in
women with recurrent miscarriage than in fertile women
without gynecological diseases. A significantly lower
expression of vascular endothelial growth factor mRNA
in LPD endometrium suggests an association with
angiogenic abnormalities, leading to placental insuffi-
ciency and pregnancy complications. Causes of LPD
include impaired corpus luteum function, inadequate
endometrial response to estradiol and progesterone”
and insufficient placentation or trophoblast function.?’
Threatened miscarriage and RPL impose substantial
physical and psychological burdens on women and their
families.> Threatened miscarriage is associated with sig-
nificant anxiety and depressive symptoms.”® RPL
increases the risk of obstetric complications, long-term

cardiovascular issues, post-traumatic stress, anxiety,
and depression.!”?*! Miscarriage can also have social
impact, resulting in a lower birth rate, reduced work-
force, and fewer taxpayers, thereby limiting government
resources for national progress.®> >

Role of progesterone in early pregnancy

Progesterone and estradiol secretion by the corpus luteum,
and placental human chorionic gonadotropin production
are pivotal endocrine events in early pregnancy.’® The
luteo-placental shift, occurring between weeks 6 and
8, with completion by weeks 10 to 11, marks the transition
of progesterone production from the corpus luteum to the
placenta.’**¢ 3 Progesterone is essential for establishing
and maintaining early pregnancy,’®**#' preparing the
endometrium for blastocyst implantation, sustaining
decidualization, suppressing uterine contractility, and con-
trolling cervical competence.’*** Moreover, progesterone
promotes maternal immune tolerance to the fetal semi-
allograft by modulating cytokine expression, favoring
anti-inflammatory Th2 cytokines (e.g., interleukin-4, -6,
and -10) over proinflammatory Thl cytokines
(e.g., interferon-y, tumor necrosis factor-o;).**

Given its well-documented physiological role in early
pregnancy, progesterone treatment (oral, intramuscular,
or vaginal suppository) has been evaluated, and the data
suggest that it prevents miscarriage.”> Target populations
for progesterone therapy include women at higher overall
risk of miscarriage, particularly those with potential
pathologies such as LPD.?> High-risk women, identified
by early pregnancy bleeding and >1 previous
miscarriage(s), may benefit from vaginal progesterone
treatment, given that the risk of future miscarriage
increases with each prior miscarriage.*

Rationale of interest group recommendation and
problem statement

Thailand lacks local guidelines for managing threat-
ened miscarriage and unexplained RPL, leading to
inconsistent clinical practices. International guidelines
vary, and these may not be applicable in the Thai con-
text. Moreover, Thailand has experienced a significant
decline in birth rates, decreasing by 40% from 2012 to
2022. Population projections suggest a potential reduc-
tion from 66 to 33 million by 2083, posing challenges to
the workforce, productivity, and key sectors. Childbirth
promotion is now a national priority, prompting gov-
ernment initiatives.*’” Therefore, tailored recommenda-
tions are urgently needed for obstetrics and gynecology
practice in Thailand. We present a comprehensive
approach to managing threatened and recurrent miscar-
riages, addressing therapeutic options in the Thai
setting.



PROGESTOGEN THERAPY IN MISCARRIAGE

Scope of interest group recommendation
Purpose

These evidence-based recommendations by the Thai
interest group aim to standardize and provide guidance
for the use of progesterone supplementation in women
with threatened miscarriage and unexplained RPL in
Thailand.

Target audience/user groups

The recommendations are directed toward multiple
stakeholders with the intent to ensure effective treatment
outcomes in women with threatened miscarriage and
unexplained RPL. The target audience includes health-
care providers who are qualified to manage pregnant
women: maternal-fetal medicine specialists, obstetricians,
general practitioners, advanced practice clinicians, and
nurses.

Definitions/terminologies

The definitions of RPL vary across different guidelines,
as shown in Table S1, Supporting Information. The Thai
interest group defines recurrent miscarriage as >2 clinical
pregnancy losses before 20 weeks, regardless of whether
or not they are consecutive. The group believes that
defining RPL as >2 pregnancy losses will facilitate
research, shared decision-making, and psychological sup-
port for couples.

METHODS

A group of eight experts in obstetrics and gynecology
from various institutions in Thailand, each with at least
15 years of recognized academic and clinical experience,
was convened to support the development of this manu-
script. Members were selected based on their expertise in
early pregnancy care and contributed to identifying rele-
vant literature, interpreting the clinical significance of the
evidence, and ensuring its applicability to the Thai
context.

A comprehensive literature search was conducted
across two biomedical databases, PubMed and Embase, as
well as gray literature sources like Google Scholar, span-
ning from August 2013 to August 2023. The search strat-
egy employed a combination of keywords including:
“threatened miscarriage,” ‘recurrent pregnancy loss,”
“recurrent ~ miscarriage,”  “recurrent  spontaneous
miscarriage,” “repeated miscarriage,” “habitual abortion,”
“unexplained recurrent pregnancy loss,” ‘“‘unexplained
recurrent miscarriage,” “hydroxyprogesterone caproate,”
“proluton,” “hydroxyprogesterone,” “micronized vaginal
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progesterone,” “micronized progesterone,” “progestogen,”
“progestagen,”  “gestogen,”  ‘“‘gestagen,”  “progestin,”
“dydrogesterone,” “preimplantation genetic screening,”
“preimplantation genetic diagnosis,” and “treatment.” Arti-
cles, including randomized studies, systematic reviews and
meta-analyses, network meta-analyses, recommendations,
and guidelines published in English were included. Non-
English publications, narrative reviews, letters, case reports,
editorials, and studies focusing on other therapeutics were
excluded.

Diagnostic and investigation tests for threatened
miscarriage and unexplained recurrent
pregnancy loss

Recommendation for diagnosis and
investigations in threatened miscarriage

Vaginal bleeding is common in early pregnancy, affecting
nearly 25% of women,*® often indicating miscarriage
(~20% of recognized pregnancies).*’

After confirming pregnancy with positive beta-human
chorionic gonadotropin in urine or serum, transabdom-
inal pelvic ultrasound and/or transvaginal ultrasound
(TVUS) are recommended (Figure 1). TVUS locates the
pregnancy by assessing the intrauterine (IU) gestational
sac (GS), with the presence of a yolk sac indicating an TU
pregnancy. A crown-rump length (CRL) of >7 mm with-
out fetal heartbeat suggests miscarriage.””>' A CRL of
<7 mm prompts a repeat TVUS in 7 to 10 days to con-
firm viability. A mean sac diameter (MSD) of >25 mm
without visible fetal pole (FP) indicates a missed miscar-
riage; an MSD <25 mm may suggest early gestation,
warranting repeat TVUS in 7 to 10 days.”™" Absence of
IU GS suggests ectopic pregnancy if an extrauterine GS
or adnexal mass is present, while a diagnosis of complete
miscarriage relies on clinical history and evidence of con-
ception (IU GS or clinically observed products of concep-
tion [POC]). Visibility of POC on TVUS suggests an
incomplete miscarriage; absence of POC observation
indicates pregnancy of an unknown location.*’

In Rh-negative prevalent regions, assessing blood group
and antibody status is crucial for anti-D immunoprophylaxis
to prevent maternal sensitization and reduce Rh-D incom-
patibility risk in subsequent pregnancies.*>> However,
Thailand’s Rh-negative prevalence is low (~0.3%).>%>*

Recommendation for diagnosis and
investigations in recurrent pregnancy loss

Recommendations for RPL vary across guidelines. The
American Society for Reproductive Medicine and
European Society of Human Reproduction and Embry-
ology suggest diagnosis after >2 pregnancy losses,>>’
while Royal College of Obstetricians and Gynecologists
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Positive urine or serum B-hCG
and vaginal bleeding
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No Intrauterine GS
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Extrauterine No Extrauterine
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v
Previous
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pregnancy days or refer to g days or refer to g Ectopic Complete Incomplete oir:izﬁgn
specialists s‘pecialists pregnancy miscarriage miscarriage looiton
FIGURE 1 Investigation and differential diagnosis for bleeding in early pregnancy. f-hCG, beta-human chorionic gonadotropin; CRL, crown-

rump length; FHB, fetal heartbeat; FP, fetal pole; GS, gestational sac; MSD, mean sac diameter; POC, products of conception; TAUS,

transabdominal ultrasound; TVUS, transvaginal ultrasound.

Recommended tests I

|

Assessment of uterine
abnormalities (3D-US)

Genetic tests

parents

Endocrine and
metabolic
screening’

Acquired
thrombophilia

Tests that can be considered for explanatory or research purpose |

Genetic tests (POC)

Immunological tests
(HLA-ANA)

Male factor

Non-recommended tests

Other endocrine and metabolic tests*

Other immunological tests$

FIGURE 2 Recommendations for diagnostic investigations in women/couples with recurrent pregnancy loss. "Thyroid (TSH, TPO antibodies
and T4), 75-g OGTT, prolactin concentration. YAMH, androgens, vitamin D, luteinizing hormone, and hyperhomocysteinemia. YHuman leukocyte
antigen (HLA-DR or other classical HLA genes), anti-HY antibodies, cytokine and cytokine polymorphism, NK cells of either peripheral blood or
endometrial tissue, and anti-HLA antibodies. 3D-US, three-dimensional ultrasound; AMH, anti-Miillerian hormone; ESHRE, European Society of
Human Reproduction and Embryology; HLA, human leukocyte antigen; HLA-ANA, human leukocyte antigen-antinuclear antibody; HLA-DR,
human leukocyte antigen-DR isotype; HY, male-specific minor histocompatibility; NK, natural killer; OGTT, oral glucose tolerance test; POC,
products of conception; T4, Thyroxine; TPO, thyroid peroxidase; TSH, thyroid stimulating hormone.

guidelines set the diagnostic threshold at >3 losses.”®

Identifying the underlying causes and therapeutic targets
is crucial, prompting recommended investigations for all
cases of RPL.® Figure 2 outlines diagnostic recommenda-
tions for RPL investigations.

A comprehensive assessment is strongly advised for all
RPL cases, covering medical and family history, uterine
abnormalities, endocrine factors, and antiphospholipid
syndrome (anticardiolipin antibody, lupus anticoagulants,
2 glycoprotein I antibodies). Reviewing patient history
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Summary of guideline recommendations for the management and treatment of threatened miscarriage.

Guidelines/expert opinions  Recommendations/statements

FOGSI position statement « MVP: 400 mg/day till bleeding stops

2015%7 * Oral dydrogesterone: 40-mg loading dose followed by 20-30 mg/day till 7 days after the bleeding stops
RANZCOG guidelines * Progestogen supplementation until the second trimester in women presenting with a clinical diagnosis of threatened
2018 miscarriage may reduce the rate of spontaneous miscarriage and may be considered

NICE guidelines 2023 » Advise a woman with a confirmed intrauterine pregnancy with a fetal heartbeat who presents with vaginal bleeding

but has no history of previous miscarriage, that
o if her bleeding gets worse, or persists beyond 14 days, she should return for further assessment
o if the bleeding stops, she should start or continue routine antenatal care

* Offer MVP 400 mg BID to women with an intrauterine pregnancy confirmed by a scan, if they have vaginal
bleeding and have previously had a miscarriage

« If a fetal heartbeat is confirmed, continue progesterone until 16 completed weeks of pregnancy

» Rationale for the recommendation: There was good evidence that 400 mg BID of MVP increases the number of
live births in women with early pregnancy bleeding and a previous miscarriage. There was no evidence of benefit
for any other preparations or doses of progesterone, so the committee made a recommendation for research

Saudi Arabian guidelines * Oral dydrogesterone should be offered
2019*°

o Manufacturer dosage: 40-mg loading, then 30 mg/day until symptoms (bleeding) remit

o If symptoms persist/recur, increase the dose by 10 mg TID. Maintain effective dose for 1 week after symptoms
have ceased and then gradually reduce the dose. Immediately resume treatment at an effective dose, if symptoms

recur

» Available evidence is insufficient to recommend the use of vaginal and injectable progestogens

Malaysian guidelines * In women with no previous miscarriage, initiate oral dydrogesterone 10 mg BID at diagnosis and continue until

2020%° 1 week after bleeding has stopped

o MVP is not recommended

* In women with a history of 21 previous miscarriage, micronized progesterone 400 mg BID per vagina/rectal or
dydrogesterone 10 mg BID from the onset of bleeding up to 16 weeks of pregnancy may be considered

Turkish Expert Opinion » Progesterone use, especially the efficacy of oral dydrogesterone, was supported by 83.33% of the experts
2023° + Safety of dydrogesterone and its recommendation for the treatment of threatened miscarriage according to relevant

guidelines was unanimously agreed

* Indecision was expressed regarding the initial loading dose of dydrogesterone for treating threatened miscarriage

Abbreviations: BID, twice daily; FOGSI, Federation of Obstetric and Gynecological Societies of India; MVP, micronized vaginal progesterone; NICE, National Institute
for Health and Care Excellence; RANZCOG, Royal Australian and New Zealand College of Obstetricians and Gynecologists; TID, three times a day.

aids in tailoring diagnostic investigations. Three-
dimensional ultrasound is preferred for assessing uterine
anomalies, with two-dimensional (2D) ultrasound accept-
able depending on expertise.®*3

In Thailand, 2D ultrasound is suitable for screening
uterine anomalies when performed by trained profes-
sionals. Thyroid screening may be considered based on test
availability. Genetic analysis of embryos or parents,
immunological tests (human leukocyte antigen-antinuclear
antibody), and sperm DNA fragmentation are mainly for
research due to weak associations with RPL. For genetic
analysis of pregnancy tissue, array-based comparative
genomic hybridization is recommended. Other metabolic
and hormonal tests (anti-Miillerian hormone, androgens,
vitamin D, luteinizing hormone, hyperhomocysteinemia)
lack evidence of associations with RPL.®

TREATMENT
Progestogen therapy in threatened miscarriage

Recommendations proposed by various national and
international clinical guidelines for the wuse of

progestogens in the treatment of threatened miscarriage
are summarized in Table 1.

The role of oral, vaginal, and injectable progestogens
in the treatment of threatened miscarriage has been inves-
tigated in several studies and systematic reviews
(Table 2).

Role of dydrogesterone (oral progestogen)

The beneficial effects of dydrogesterone in threatened
miscarriage have been evaluated in several clinical trials.
In pregnant women with threatened miscarriage at
<13 weeks of gestation, the pregnancy success rate (via-
ble pregnancies at 20 weeks) was significantly higher in
the dydrogesterone group compared with conservative
treatment (95.9% vs. 86.3%; p =0.037).°" Similarly,
among women experiencing vaginal bleeding up to
16 weeks of pregnancy, significantly higher pregnancy
success rates were noted with dydrogesterone treatment
versus conservative management (87.5% vs. 71.6%);
along with a significantly lower miscarriage rate in the
dydrogesterone group (p < 0.05 for both).> A random-
ized controlled trial (RCT) conducted in pregnant women
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TABLE 2 Characteristics and outcomes of studies using progesterone therapy in threatened miscarriage and unexplained recurrent

pregnancy loss.

Study

Study reference location Study design

Patient population (no.
of patients)

Intervention versus control (no.
of patients or %)

Key findings or outcomes

Progesterone therapy in patients with threatened miscarriage

Omaretal. NA Prospective,
2005°%! open study

Pandian 2009° Malaysia  Prospective,
open,
randomized
study

El-Zibdeh and Jordan RCT

Yousef 2009%

Chan et al. Hong Kong Randomized,

2021% double-blind,
controlled
study

Siew et al. Singapore  Prospective,

2018% parallel-
group, open-
label, single-
center, RCT

Carp 20129 - Systematic
review and
meta-analysis
of 5RCTs

Pregnant women with
threatened miscarriage
at <13 weeks gestation
(without a history of
recurrent miscarriage;
N =154)

Women with vaginal
bleeding up to week 16
of pregnancy (N = 191)

Pregnant women with
mild or moderate
vaginal bleeding during
the first trimester of
pregnancy (N = 146)

Women presenting with
vaginal bleeding during
the first trimester

(N = 406)

Patients with threatened
miscarriage (single
intrauterine pregnancy
at 6-10 weeks of
gestational age and
vaginal bleeding;

N =141)

Pregnant women with
threatened miscarriage
(N = 660)

* Dydrogesterone (40-mg stat,
followed by 10 mg BID until
the bleeding stopped; n = 74)
versus conservative
management with bed rest
and folic acid (n = 80)

Women in the treatment group

were also recommended bed

rest and received folic acid

Dydrogesterone (40-mg stat, ¢
followed by 10 mg BID;

n = 96) treatment continued
until 16 weeks of gestation
versus conservative

management with bed rest .
(n=95)

* Oral dydrogesterone (10 mg
BID [continued until 1 week
after the bleeding had
stopped]; n = 86) versus no
treatment (n = 60) .

All women received standard

supportive care; including iron,

folic acid and multivitamin
supplements; and recommended
bed rest

Oral dydrogesterone (40 mg .
orally, followed by 10 mg orally
TID [in accordance with the
prescription instruction];

n = 203) versus placebo .
(n=203)

Oral micronized progesterone ¢
(200 mg BID for 2 weeks;

n = 59) versus oral .
dydrogesterone (10 mg BID for

2 weeks; n = 59)

Oral dydrogesterone (n = 335) -«
versus standard of care
(placebo or bed rest; n = 325)

Significantly higher pregnancy success
rate (viable pregnancies at 20 weeks) in
the dydrogesterone treatment group than
in the conservative management group
(95.9% vs. 86.3%; OR 3.773; 95% CI
1.009 to 14.108; p = 0.037)

Significantly higher success rate of
pregnancy (continuation of pregnancy
beyond 20 weeks) in the dydrogesterone
group than in the control group (87.5% vs.
71.6%; p < 0.05)

Significantly lowered miscarriages in the
dydrogesterone group compared with the
control group (12.5% vs. 28.4%; p < 0.05;
OR 0.36; 95% CI 0.172 to 0.756)

No between-group differences in the
incidence of cesarean section and
complications such as placenta previa,
antepartum hemorrhage, preterm labor
(28-36 weeks), pregnancy-induced
hypertension or low-birth-weight

(<2500 g) babies

Significantly lowered miscarriage
incidence in the dydrogesterone group
than in the untreated group (17.5% vs.
25%; p <0.05)

No significant differences between the
groups regarding pregnancy complications
or congenital abnormalities

Miscarriage rates before 20 weeks of
gestation were similar in the progestogen
and placebo groups (12.8% vs. 14.3%; RR
0.897; 95% CI 0.548 to 1.467; p = 0.772)
Live birth rate was also comparable
between the progestogen group (81.3%)
and the placebo group (83.3%; p = 0.697)
Safety profile was similar between both
groups

Comparable miscarriage rates and extent
of bleeding between the treatment groups
Significantly greater number of women
treated with micronized progesterone
experienced drowsiness compared with
dydrogesterone (34 vs. 17; p = 0.003)

Miscarriage rate was reduced to 13%
(44/335) with the administration of
dydrogesterone compared with 24%
(78/325) in the control group (absolute
reduction: 11%)

Dydrogesterone administration was
associated with a significant 47%
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TABLE 2 (Continued)

Study Patient population (no.  Intervention versus control (no.
Study reference location Study design of patients) of patients or %) Key findings or outcomes

reduction in the odds of miscarrying (OR
0.47;95% CI1 0.31 t0 0.7)

Lee et al. - Systematic Pregnant women Oral dydrogesterone (n = 322); « Significantly reduced miscarriage
2017% review and  experiencing threatened vaginal progesterone (n = 213) incidence in the oral dydrogesterone
meta-analysis abortion (N = 913) vs. placebo or conservative group than in the control group (11.7% vs.
of 9 RCTs treatment (n = 378) 22.6%; OR 0.43; 95% CI1 0.26 to 0.71;
p = 0.001; I? 0%; trials 3; low-quality
evidence)

* Lower miscarriage incidence in the
vaginal progesterone group than in the
control group; however, this difference
was not statistically significant (15.4% vs.
20.3%; P = 0.30; 12 0%; trials 4; high-
quality evidence)

Wahabietal. - Cochrane Pregnant women, with  Oral progestogen (n = 218) » Oral progestogen probably reduces the
20182 review and threatened miscarriage  versus no treatment (n = 190) miscarriage rate compared with no
meta-analysis <23 weeks and who had Vaginal progesterone (n = 143)  treatment (RR 0.57; 95% CI 0.38 to 0.85;
of 7RCTs a confirmed viable versus placebo (n = 145) trials: 3; moderate-quality evidence)
pregnancy (N = 696) » Vaginal progesterone probably has little
or no effect in reducing the miscarriage
rate compared with placebo (RR 0.75;
95% CI 0.47 to 1.21; trials 4; moderate-
quality evidence)

Wang et al. - Meta-analysis Pregnant women with ~ Progesterone (n = 437) versus * Pooled data showed that the progesterone
2019%7 of 8 RCTs threatened miscarriage  placebo or no treatment group had a lower risk of miscarriage (RR
(N = 845) (n = 408) 0.64; 95% CI1 0.48 to 0.85) compared with
those receiving a placebo or no treatment
* Dydrogesterone showed a lower risk of
miscarriage (RR 0.49; 95% CI 0.33 to
0.75) than natural progesterone (RR 0.69;
95% C10.40 to 1.19)
* Oral route had a reduced risk of
miscarriage (RR 0.55; 95% CI 0.38 to
0.79) compared with vaginal
administration (RR 0.58; 95% CI 0.28
to 1.21)

Li et al. 2020 - Meta-analysis Women with threatened Oral progesterone; vaginal * Oral progesterone increased the incidence
of 10 RCTs  miscarriage (any episode progesterone versus placebo or of live birth (RR 1.17; 95% CI 1.04 to
of vaginal bleeding no treatment 1.31; p = 0.008; I? 0%; low-quality
within 24 weeks of evidence), whereas there was no
gestation; N = 5056) significant difference with the use of
vaginal progesterone (RR 1.04; 95% CI
1.00 to 1.08; p = 0.07; I? 0%; moderate-
quality evidence)
* Risk of miscarriage was reduced only with
the use of oral progestogen (RR 0.58; 95%
CI1 0.42 to 0.80; low-quality evidence) and
not with vaginal progesterone (RR 0.90;
95% CI 0.80 to 1.01; moderate-quality
evidence)

Zhao et al. - Network Pregnant women with ~ Vaginal progesterone; oral * Risk of miscarriage was the lowest with
2022%° meta-analysis threatened miscarriage dydrogesterone; oral oral dydrogesterone (SUCRA 100.0%),
of 59 RCTs  at or <28 weeks, micronized progesterone; followed by vaginal progesterone
(in Chinese or (N = 10 424) intramuscular progesterone (SUCRA 67.9%)
English) versus placebo

Coomarasamy United Multicenter, Women with vaginal MVP suppository (400-mg * Incidence of live births after at least
etal. 2019 Kingdom randomized, bleeding in early progesterone, BID, through 34 weeks of gestation was 75%
double-blind, pregnancy (N = 4153) 16 weeks of gestation; (1513/2025) in the progesterone group and
placebo- n = 2079) versus placebo 72% (1459/2013) in the placebo group
(n=2074)

(Continues)
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TABLE 2 (Continued)
Study Patient population (no.  Intervention versus control (no.
Study reference location Study design of patients) of patients or %) Key findings or outcomes
controlled (relative rate 1.03; 95% CI 1.00 to
trial 1.07; p = 0.08)

McLindon Australia
et al. 20237!

Devalletal. -
202172

Beigi et al. Iran
20167

Single-center, Pregnant women under

double- 10 weeks gestation,
blinded, experiencing a
placebo- threatened miscarriage
controlled (N =278)

RCT

Network Women at risk of

meta-analysis miscarriage (threatened
of 7RCTs miscarriage: Early
vaginal bleeding during
the first trimester
[12 weeks] of pregnancy
or a history of recurrent
miscarriage [as defined
by the trialists];
N = 5682)

Balanced, Pregnant women with
randomized, threatened miscarriage
double-blind, at <34 weeks gestational
single-center, age (N = 190)
controlled

clinical trial

Progesterone therapy in patients with unexplained RPL

Saccone et al. -
2017

Haas et al. -
2019%

Vaginal pessaries (400-mg .
progesterone nightly until

12 weeks of gestation or earlier

if the pregnancy ended before

12 weeks; n = 139) versus .
placebo (n = 139)

14 treatment arms: MVP: 21%
(3 arms); dydrogesterone: 21%

(3 arms); oral micronized
progesterone: 7% (1 arm);
17-OHPC: 7% (1 arm);

matched placebo: 43% (6 arms)

Vaginal progesterone .
suppository (400 mg/day [every
night to the end of week 34 of
gestation]; n = 95) versus
17-OHPC (250-mg
intramuscular injection/week;
n=2995)

Systematic Women with a history of Progestogens (including natural ¢

review and unexplained recurrent
meta-analysis miscarriage (N = 1586)
of 10 trials

Cochrane Women with

review and unexplained recurrent
meta-analysis miscarriage unclear
of 12RCTs  etiology (N = 1856)

P and synthetic progestins;
n = 802) versus placebo or no
treatment (n = 784)

Progestogens (natural or .
synthetic) versus placebo or no
treatment

No significant difference between the
groups in the incidence of miscarriage or
stillbirth

Similar rates of live birth in the
progesterone (82.4%) and placebo groups
(84.2%; RR 0.98; 95% C1 0.88 to 1.09;

p = 0.683)

No significant differences in the rates of
miscarriage, subgroup analysis of live
birth for history of miscarriage and
perinatal outcomes

Little or no improvement in live birth rate
with MVP versus placebo in women with
no previous miscarriages and early
pregnancy bleeding (RR 0.99; 95% CI
0.95 to 1.04; trials 2; n = 2261; high-
certainty evidence)

Increased the live birth rate with MVP
compared with placebo in women with >1
previous miscarriage and early pregnancy
bleeding (RR 1.08; 95% CI 1.02 to 1.14;
trials 2; n = 1829; high-certainty evidence)

No significant difference in risk of preterm
labor (<34 weeks) between the two groups
(RR 1.31; 95% C1 0.47 to 3.66; p = 0.59)

Pooled data showed that women
randomized to the progestogens group in
the first trimester and before 16 weeks had
a lower risk of recurrent miscarriage (RR
0.72; 95% CI1 0.53 to 0.97) and higher live
birth rate (RR 1.07; 95% CI 1.02 to 1.15)
compared with those in the control group
Subgroup analysis of oral progestogens
(RR 0.61; 95% C1 0.38 to 0.98),
intramuscular progestogens (RR 0.54;
95% CI1 0.29 to 0.94) and synthetic
progestogens (RR 0.35; 95% CI 0.23 to
0.52), all agreed with the overall analysis
Subgroup analyses of intramuscular
17-OHPC (either dose scale or 500 mg/
week) and of oral dydrogesterone (either
2 x 5-mg tablet TID or 10-mg BID) both
agreed with the overall analysis (RR 0.69;
95% C10.35 to 0.88; and RR 0.47; 95%
CI 0.30 to 0.73; respectively)

Progestogen supplementation may reduce
the miscarriage rate compared with
placebo/control (27.5% vs. 20.1%; average
RR 0.73; 95% CI 0.54 to 1.00; p = 0.10; I?
38%; trials 10; n = 1684; moderate-quality
evidence)

No subgroup differences based on the
route of administration of the progestogen
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Study Patient population (no.

Intervention versus control (no.

Study reference location Study design of patients) of patients or %) Key findings or outcomes
as indicated by the subgroup interaction
test (test for subgroup differences:
p=0.27; 1> 24.7%)
El-Zibdeh Jordan Prospective, Women with a history of « Oral dydrogesterone (10 mg < Abortions were significantly less common
20057 randomized, recurrent, unexplained BID [continued until 12th in the dydrogesterone group (13.4%) than
controlled spontaneous abortion gestational week]; n = 82); in the control group (29%; p = 0.028)
study (N = 180) intramuscular hCG (5000 TU « No significant differences between the
every 4 days; n = 50) versus groups for obstetric complications and
no additional delivery details
treatment (n = 48)
All women received standard
supportive care, including
multivitamin supplements and
recommended bed rest
Carp 20157¢ - Systematic Women with recurrent  Dydrogesteronevs. standard * Miscarriage rate of 23% (55/234) in
review and  miscarriage (N = 509)  supportive care (placebo or bed  control women was reduced to 10.5%
meta-analysis rest) (29/275) after dydrogesterone

of 3 studies

Coomarasamy United Multicenter, Women with

etal. 201577 Kingdom double-blind, unexplained recurrent
and placebo- miscarriage (defined as
Netherlands controlled, >3 consecutive or non-

randomized consecutive losses of
trial pregnancy in the first
trimester; N = 836)

administration (absolute
reduction: 12.5%)

» Significant reduction of 29% in the odds
of miscarriage with dydrogesterone
compared with standard care (OR 0.29;
CI0.13 to 0.65)

MVP suppositories (400 mg of « No significant difference in the rate of live
micronized progesterone BID
through 12 completed weeks of
gestation or earlier if an ectopic
pregnancy was diagnosed or
miscarriage occurred before

12 weeks; n = 404) versus

births after 24 completed weeks of
gestation between the progesterone group
(65.8%; 262/398) and the placebo group
(63.3%; 271/428 [RR 1.04; 95% C1 0.94 to
1.15; rate difference 2.5% points; 95% CI
—4.0 to 9.0])

placebo (n = 432) * Rates of clinical pregnancy (at 6 to

8 weeks), ongoing pregnancy (at

12 weeks), ectopic pregnancy, miscarriage,
stillbirth, and neonatal outcomes, as well
as in the median gestational age at
miscarriage were similar in the 2 groups

Abbreviations: 17-OHPC, 17a-hydroxyprogesterone caproate; BID, twice daily; CI, confidence interval; hCG, human chorionic gonadotrophin; MVP, micronized vaginal
progesterone; NA, not available; OR, odds ratio; RCT, randomized controlled trial or randomized clinical trial; RPL, recurrent pregnancy loss; RR, risk ratio or relative
risk; SUCRA, surface under the cumulative ranking area; TID, three times a day; TVUS, transvaginal ultrasound.

with mild or moderate vaginal bleeding during the first
trimester of pregnancy showed that the incidence of mis-
carriage was significantly lower in the dydrogesterone
group compared with the untreated group (17.5%
vs. 25%; p < 0.05).%% In another RCT comparing oral pro-
gestogen (dydrogesterone 40 mg, followed by 10 mg three
times a day) with placebo in women presenting with
threatened miscarriage in the first trimester, the primary
outcome was miscarriage rate.”> The use of oral proges-
togen did not reduce the miscarriage or improve the live
birth rates. Several limitations may have influenced these
findings, including the sample size (N = 406); though
larger than in previous trials, it was inadequate to dem-
onstrate a small difference in miscarriage rates; multiple
pregnancies were included, which increased the miscar-
riage risk. Additionally, the live birth rate in this study
was notably high (over 80%; progestogen group
vs. placebo group: 81.3% vs. 83.3%) compared to rates

reported in other major trials, such as the PROMISE
trial (live birth rate ~ 63%). This unusually high baseline
live birth rate may have limited the ability to detect a sta-
tistically significant difference between the treatment and
placebo groups.®> There were no significant differences
between the groups for obstetrical complications such as
incidence of cesarean section, placenta previa, preterm
labor, antepartum hemorrhage, pregnancy-induced
hypertension, or low-birth-weight babies.” >

Further, an open-label RCT in women presenting
with threatened miscarriage demonstrated that the extent
of bleeding during days 4 to 10 and subsequent miscar-
riage rates were comparable between the oral dydroges-
terone and micronized progesterone treatment groups.**

Four meta-analyses of RCTs demonstrated the effi-
cacy of oral progestogen (dydrogesterone) in reducing
miscarriage rates among women with threatened miscar-
riage. Dydrogesterone administration was associated
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with a 47% reduction in the odds of miscarriage, com-
pared with standard care, indicating a real treatment
effect (absolute reduction in miscarriage rate: 11%).%
Miscarriage incidences were significantly lower with oral
dydrogesterone versus the control group (11.7%
vs. 22.6%; p = 0.001), while vaginal progesterone did not
show a significant reduction.®® Oral progestogen reduced
the miscarriage rate versus no treatment (risk ratio
[RR] 0.57; 95% confidence interval [CI] 0.38 to 0.85),
while vaginal progesterone probably had little or no
effect when compared with placebo.” Furthermore, treat-
ment with dydrogesterone demonstrated a reduced risk
of miscarriage than natural progesterone, and the oral
route exhibited a lower risk of miscarriage, compared
with vaginal administration.®’

A recent meta-analysis investigating the improvement
in the incidence of live birth with progesterone therapy
versus placebo or no treatment reported that oral proges-
togen increased the incidence of live birth (RR 1.17; 95%
CI 1.04 to 1.31; p = 0.008); while there was no significant
difference with the use of vaginal progesterone (RR 1.04;
95% CI 1.00 to 1.08; p = 0.07). Moreover, the risk of
miscarriage was reduced only with oral progestogen and
not with vaginal progesterone.®® Furthermore, in a recent
network meta-analysis of 59 RCTs, oral dydrogesterone
demonstrated the lowest risk of miscarriage, followed by
vaginal progesterone in the treatment of threatened
miscarriage.®’

A meta-analysis by Katalinic et al.”® suggested using
dydrogesterone for the prevention of miscarriages with
no unwarranted safety concerns. The study showed no
significant increase in the risk of congenital abnormalities
with the use of dydrogesterone during the first trimester
(pooled RR 0.96; 95% CI 0.57 to 1.62; RCTs 6), confirm-
ing previous conclusions of no causal association between
fetal abnormalities and dydrogesterone use. Consistently,
another recent meta-analysis provided evidence that the
use of dydrogesterone during the first trimester poses no
additional risk for congenital anomalies beyond the rate
expected for all progestogens or environmental and
genetic factors.”®

1‘78

Role of micronized vaginal progesterone

The PRISM trial, a large RCT conducted at 48 UK hos-
pitals, found no benefit of progesterone in the first trimes-
ter for women with early pregnancy bleeding. Live birth
rates at >34 weeks were similar between the micronized
vaginal progesterone (MVP) and placebo groups (75%
vs. 72%; p = 0.08). Authors cautioned against generaliz-
ing PRISM’s vaginal progesterone results to other
administration routes due to molecular differences.”” A
recent placebo-controlled trial also showed no benefit of
vaginal progesterone over placebo for live birth rate, mis-
carriage rates, live births stratified by miscarriage history,
or obstetric outcomes in threatened miscarriage.”' In a

recent meta-analysis, MVP was found to increase live
birth rates compared with placebo in women with >1 pre-
vious miscarriage and early pregnancy bleeding
(RR 1.08; 95% CI 1.02 to 1.14; high-certainty
evidence).””

Role of 17a-hydroxyprogesterone caproate
(injectable progestogen)

Few studies have evaluated injectable progestogens for
threatened miscarriage. A single-center RCT comparing
vaginal progesterone with 17a-hydroxyprogesterone
caproate (17-OHPC) found no significant differences in
preterm labor risk in women with threatened abortion at
<34 weeks of gestation.”® Injectable progestogens for
luteal-phase support, preterm birth, and pregnancy com-
plications have been studied more thoroughly.”? 5>

Concerns regarding the safety of 17-OHPC include
an increased risk of gestational diabetes mellitus (GDM).
A retrospective study demonstrated a significantly higher
GDM incidence in women receiving 17-OHPC prophy-
laxis for the prevention of recurrent preterm birth com-
pared with controls (12.9% vs. 4.9%; p <0.001),
prompting early GDM screening.®® Egerman et al.®*
reported that early 17-OHPC initiation may increase
GDM risk in obese pregnant women aged >35 years.
Further clinical trials are needed to assess the efficacy
and safety of 17-OHPC in women with threatened
miscarriage.

While multiple studies and meta-analyses support the
use of oral progestogen (dydrogesterone) in threatened
miscarriage, findings remain inconsistent due to variabil-
ity in study design, patient populations, dosing regimens,
and outcome measures. Available evidence suggests a
potential benefit of oral progestogen, while the role of
vaginal and injectable formulations remains less
conclusive.

Progestogen therapy in unexplained recurrent
pregnancy loss

Recommendations for the use of progestogens in the
treatment of unexplained RPL by various clinical guide-
lines are included in Table 3.

Studies have assessed the benefits of using various
progestogens (oral, vaginal, and injectable) in the treat-
ment of unexplained RPL (Table 2). A meta-analysis by
Saccone et al.”* (trials 10; N = 1586) reported that pro-
gestogen therapy reduced the incidence of miscarriages
and seemed to be safe in women with a history of unex-
plained recurrent miscarriages during the first trimester
of pregnancy. However, natural progesterone was not
associated with a lower risk of recurrent miscarriage
(RR 0.94; 95% CI 0.77 to 1.13). Similarly, another meta-
analysis suggested that progestogen supplementation
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TABLE 3 Summary of guidelines for the management and treatment of recurrent pregnancy loss.

Guidelines

Recommendations/statements

Saudi Arabian guidelines
2019

Malaysian guidelines 2020%°

ESHRE guideline 2022}

German (DGGG), Austrian
(OEGGG) and Swiss (SGGG)
Societies of Gynecology and
Obstetrics guideline 2022%°

RCOG guidelines 2023%¢

FIGO Good Practice
Recommendations 2023%¢

Ireland guidelines 2023%7

Oral dydrogesterone should be offered

o Manufacturer dosage of 10-20 mg/day, until the 20th week of pregnancy

o Treatment should preferably start before conception

o If symptoms of threatened miscarriage occur during treatment, continue the therapy as stated for that
indication

Available evidence is not enough to recommend the use of vaginal and injectable progestogens

Consider progesterone therapy in women with unexplained recurrent miscarriages as it potentially reduces the

rate of miscarriage

There is some evidence that oral dydrogesterone if initiated when fetal heart activity is confirmed is effective

Initiate oral dydrogesterone 20 mg OD once the pregnancy is diagnosed for up to 20 weeks of gestation

Vaginal progesterone is unlikely to be of benefit in women with unexplained RPL in women without bleeding

in early pregnancy

Vaginal progesterone may improve live birth rate in women with >3 pregnancy losses and vaginal blood loss
in a subsequent pregnancy

There is some evidence that oral dydrogesterone initiated when fetal heart action can be confirmed may be
effective, but more trials are needed

Treatment with natural micronized progesterone or with synthetic progestogens in the first trimester of
pregnancy to prevent miscarriage is recommended for women with idiopathic recurrent miscarriage.
Natural micronized progesterone administered vaginally should be provided until the 16th week of gestation

Routine progesterone supplementation should be used with caution in asymptomatic women with unexplained
recurrent miscarriage

Progestogen supplementation should be considered in women with recurrent miscarriage who present with
bleeding in early pregnancy (e.g., 400-mg MVP BID at the time of bleeding until 16 weeks of gestation)

Oral progesterone’ supplementation during pregnancy can be considered as there seems to be some beneficial
impact on first-trimester recurrent miscarriage

Prescribing a daily dose of 20-mg oral progesterone would appear to be optimal; however, the limitations of
published trials and the paucity of studies in this regard should be taken into consideration

Commencing natural vaginal progesterone at positive pregnancy test is not recommended in asymptomatic
women with a history of unexplained recurrent miscarriage

Vaginal progesterone supplementation during pregnancy is not recommended as there is no beneficial impact
on first-trimester recurrent miscarriage

Injectable progesterone supplementation during pregnancy is not recommended as there is no beneficial
impact on first-trimester recurrent miscarriage. It is the authors’ view that injectable progesterone may not be
considered in low-resource settings due to cost and storage requirements

In women with >3 consecutive miscarriages immediately preceding their current pregnancy, empiric vaginal
progestogen administration of 400 mg BID may be of some potential benefit

Abbreviations: BID, twice daily; DGGG, German Society of Gynecology and Obstetrics; ESHRE, European Society of Human Reproduction and Embryology; FIGO,
International Federation of Gynecology and Obstetrics; MVP, micronized vaginal progesterone; OD, once daily; OEGGG, Austrian Society of Gynecology and
Obstetrics; RCOG, Royal College of Obstetricians and Gynecologists; RPL, recurrent pregnancy loss; SGGG, Swiss Society of Gynecology and Obstetrics.

Oral progesterone refers to oral dydrogesterone. The recommendation is based on the prospective, randomized, controlled study conducted by El-Zibdeh” in women
with a history of recurrent, unexplained spontaneous miscarriage.

may reduce the miscarriage rate compared with placebo/
no treatment in women with recurrent miscarriage of
unclear etiology (27.5% vs. 20.1%; average RR 0.73; 95%
CI 0.54 to 1.00; trials 10; n = 1684; moderate-quality
evidence).?

Role of dydrogesterone (oral progestogen)

A randomized study of women with a history of recurrent
unexplained spontaneous abortion showed that hormonal
support with dydrogesterone until the 12th week of gesta-
tion increased the chances of a successful pregnancy in
these patients. Abortions were significantly less common
in the dydrogesterone group than in the control group

(13.4% vs. 29%; p = 0.028).”> Bashiri et al.*® demon-
strated a significant positive association of dydrogester-
one treatment with live birth rates (adjusted odds ratio
1.592; 95% C1 1.051 to 2.413; p = 0.028).

A meta-analysis of three studies demonstrated that
dydrogesterone effectively prevents miscarriages in women
with a history of unexplained recurrent miscarriages. The
odds of miscarriage were reduced by 29% with dydroges-
terone treatment compared with standard care, indicating
a real treatment effect.”® Two meta-analyses by Katalinic
et al.”®% found no association between the use of dydro-
gesterone during the first trimester and congenital anoma-
lies, offering reassurance regarding the safety profile of
dydrogesterone in women with RPL. Few studies have
reported side effects such as drowsiness and nausea/
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TABLE 4 Summary of the recommendations for the use of progestogens in the management of threatened miscarriage and unexplained recurrent

pregnancy loss.

Oral progestogen

Micronized vaginal progesterone

Injection progestin

Posology

Key
consideration
points

Safety concerns

Reimbursement
status

Threatened miscarriage: An initial
dose of up to 40 mg of
dydrogesterone may be given,
followed by 10 mg every 8 h until
symptoms remit

Recurrent miscarriage: 10 mg twice
daily until the 12th week of
pregnancy'*®

Note: For recurrent miscarriage, oral
progestogen should be administered
when fetal heartbeat is detected®®°

Alleviating patient burden with
reduced hospital visits compared with
injectables

Convenient administration route with
appropriate bloodstream drug
levels”>4

No additional risk of congenital
anomalies after the first trimester’°

NLEM category D

Threatened miscarriage or prevention
of recurrent miscarriage due to luteal
phase insufficiency: The recommended
dosage is from 200 to 400 mg/day in
two divided doses until the 12th week of
pregnancy'”’

Dosage should never exceed 200 mg per
intake

Note: MVP should be provided to
women with a history of 23 previous
miscarriages and first-trimester
bleeding®?>%7

For threatened miscarriage or
prevention of recurrent miscarriage due
to luteal phase insufficiency, oral
micronized progesterone is not
recommended'?’

Vaginal administration during bleeding
might cause discomfort for patients
Vaginal discharge’>?*!!!

Patients conceiving through ART may
find it uncomfortable to switch from
vaginal to oral administration of the
same drug

NA

NLEM category D (solely for preterm
indication)

* Threatened miscarriage: 500 mg
intramuscular 2-3 times weekly
until bleeding ceases

* Recurrent miscarriage: 250—

500 mg intramuscular at weekly
intervals

» Treatment must be continued with
250 mg intramuscular twice weekly
for several weeks''”

+ Painful injections and potential
dermal inflammation/infections,
including sterile abscesses at the
injection site (progestogen in oil
injection)! 05112114

 Patient burden: weekly hospital
visits for drug administration'?”-'1>

« GDM?*

* Non-NLEM

Abbreviations: ART, assisted reproductive technology; GDM, gestational diabetes mellitus; MIMS, Monthly Index of Medical Specialities; MVP, micronized vaginal
progesterone; NA, not available/not applicable; NLEM, National List of Essential Medicines.

vomiting with dydrogesterone use.”””> However, these
symptoms could more likely be due to early pregnancy
than to the use of dydrogesterone.®’

Role of micronized vaginal progesterone

The progesterone in recurrent miscarriages (PROMISE)
trial evaluating the influence of MVP suppositories in
women with a history of unexplained recurrent miscar-
riages failed to show any benefit in improving the preg-
nancy and neonatal outcomes during the first trimester of
pregnancy.”’ Furthermore, there were no significant dif-
ferences between the MVP and placebo groups in live
birth rates after 24 weeks of gestation (RR 1.04; 95% CI
0.94 to 1.15; p = 0.45). However, the prespecified and
post hoc subgroup analyses of the PROMISE trial sug-
gested a greater benefit of MVP in those with a higher
number of prior miscarriages.”> Furthermore, the pre-
specified subgroup analysis of the PRISM trial by the
number of previous miscarriages demonstrated a greater
benefit with MVP for the subgroup of women with >3
previous miscarriages and current pregnancy bleeding;
the live birth rate was significantly higher with progester-
one compared with placebo (% difference: 14.1%; RR

1.28, 95% CI 1.08 to 1.51; pinteraction = 0.007).%> The sub-
group findings of the PRISM trial met all 11 criteria of
credibility, suggesting a high plausibility of this subgroup
effect.

Adverse events such as vaginal irritation and dis-
charge occur commonly with vaginal progesterone.”>**
Not all patients may accept the vaginal route due to
inconvenience and discomfort, leading to reduced
satisfaction.”**>7 Consideration of these side effects
and patient preference based on convenience and tolera-
bility before the administration of vaginal progesterone
can help improve patient satisfaction and compliance,
resulting in improved clinical outcomes.

Role of 17a-hydroxyprogesterone caproate
(injectable progestogen)

Synthetic progestogen 17-OHPC has been used histori-
cally in pregnant women for the prevention of preterm
birth and miscarriages.”® %

The meta-analysis by Saccone et al.”* showed that
synthetic progestogens, including weekly intramuscular
17-OHPC (RR 0.54; 95% CI 0.29 to 0.94), but not natu-
ral P were associated with a reduced risk of recurrent
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miscarriage in women with a history of unexplained
recurrent miscarriage. The analysis included three studies
assessing intramuscular 17-OHPC. Two studies used a
dosage of 500 mg/week,””'%? whereas the third study
used a dosing scale of 250 to 500 mg depending on the
gestation week.”® Subgroup analyses of intramuscular
17-OHPC (either dose scale or 500 mg/week) were consis-
tent with the overall analysis. Further, Haas et al.”* also
identified the same three trials for meta-analysis’s?%102
to compare intramuscular 17-OHPC with placebo. How-
ever, the RCT by Reijnders et al.'’? that included women
with RPL among all the recruited women did not report
outcomes separately for this group; hence, it was not con-
sidered in the meta-analysis. For the two included trials,
there was no clear difference in miscarriages between the
intramuscular progestogen group and placebo group
(average RR 0.63; 95% CI 0.30 to 1.30; n = 80).%

The most common adverse events leading to the dis-
continuation of 17-OHPC treatment are injection site
pain/swelling and urticaria.'” Common barriers to
17-OHPC therapy adherence include injection site pain,
inconvenience due to the intramuscular route of adminis-
tration, frequency and length of clinic visits, and inade-
quate awareness regarding 17-OHPC.!%%:1%7

In women with unexplained RPL, oral dydrogester-
one has shown promising potential to improve pregnancy
outcomes, based on the limited available evidence. While
MVP and injectable progestogens have also been evalu-
ated, their effectiveness remains less clear, with evidence
primarily limited to specific subgroups. Further large-
scale trials are needed to strengthen clinical guidance.

Based on the available guidelines and literature evi-
dence, the recommendations developed to guide the use
of progestogen therapies for the management of threat-
ened miscarriage and unexplained RPL in Thailand are
outlined in Table 4. Oral dydrogesterone appears to offer
potential benefit, with initiation recommended after con-
firmation of fetal viability in cases of recurrent miscar-
riage. MVP may be considered in women presenting with
first-trimester vaginal bleeding who have a history of >3
previous miscarriages.

CONCLUSION

Managing threatened miscarriages and unexplained RPL
in Thailand poses a significant challenge, largely due to
the limited availability of comprehensive regional data.
The proposed recommendations constitute the inaugural
regional consensus guidelines for administering proges-
terone therapy to women experiencing threatened miscar-
riage and unexplained RPL in Thailand. The Thai
interest group underscores the importance of timely and
effective diagnostic and therapeutic approaches in
addressing these patient populations. Treatment strate-
gies for unexplained RPL are advantageous and may
necessitate adaptation based on individual clinical
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contexts. Initiation of treatment for unexplained RPL is
deemed appropriate following the >2 pregnancy losses,
irrespective of their sequential nature. Oral progestogen
(dydrogesterone) is recommended for the management of
both threatened miscarriage and unexplained RPL. In
women with RPL, initiation of oral dydrogesterone is
advised after confirmation of fetal viability. MVP is not
recommended as a general treatment for threatened
miscarriage. Treatment with MVP may be considered in
specific subgroups, such as women presenting with first-
trimester vaginal bleeding and a history of >3 previous
miscarriages. A single dose of MVP exceeding 200 mg is
not advisable due to concerns regarding luteal phase
insufficiency. These evidence-driven recommendations
serve as valuable tools to aid regional healthcare pro-
viders in optimizing patient management decisions. Fur-
thermore,  additional research  endeavors  are
indispensable for augmenting our comprehension of the
epidemiology and etiology of threatened miscarriage and
unexplained RPL in the Thai context.
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