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Abstract

Background: A significant number of pregnancies are at risk of threatened abortion (TA). Different types of progesterone are used
to treat TA.

Objectives: In this study, the effects of 2 forms of progesterone on the continuation of pregnancy and TA-caused pregnancy
outcomes were compared.

Methods: A total of 190 women with a gestational age of 6 - 13 weeks presenting with uterine bleeding, closed cervix, and absence
of fetal heart rate diagnosed by vaginal examination and ultrasound were allocated into 2 groups and treated with either (D)
dydrogesterone (10 mg twice a day) or (M) micronized progesterone (200 mg, twice a day) for beyond 2 weeks after the cessation of
uterine bleeding to ensure that bleeding would not recur. The participants were followed up and received prenatal care until the
end of pregnancy. The outcomes of pregnancy were recorded and compared between the 2 groups.

Results: The incidence of preeclampsia, gestational diabetes, cesarean section, intrauterine fetal death (IUFD), placenta previa, and
abortion was not significantly different between the 2 groups. However, the prevalence of preterm labor and low birth weight (LBW)
was significantly lower in M-treated women (P < 0.001and P=0.007, respectively). The baby’s weight and gestational age at delivery
were significantly higher in the M group than in the D group (P < 0.001). No serious drug side effects were observed in the 2 groups
throughout the study.

Conclusions: The results of this study showed that the incidence of preterm labor and LBW was significantly lower in the patients
treated with micronized progesterone than in patients treated with dydrogesterone; however, the prevalence of preeclampsia,
gestational diabetes, cesarean section, IUFD, and abortion was not significantly different between the 2 groups.
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1. Background among the most important risk factors for abortion (2).

Threatened abortion can indicate placental dysfunction,

In the first trimester of pregnancy, any bloody vaginal
which may manifest itself in the later stages of pregnancy

discharge or uterine bleeding while the cervix is closed . o .
with a number of complications, such as preeclampsia,

is called threatened abortion (TA) (1). Chromosomal
fetal growth restriction, low birth weight, preterm labor,

abnormalities, thrombophilic disorders, hormonal ) ) )
and placenta abruption. Threatened abortion occurs in

disorders, anatomical problems of the cervix, etc., are
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one-fifth of pregnancies, and in half of the cases, it leads
to complete abortion (3). The most common treatment
for this type of abortion is bed rest and hydration, along
with painkillers to help relieve the pain (2, 3). Tocolytic
agents, human placental gonadotropin, and a wide range
of oral, vaginal, and intramuscular progesterone are used
to prevent TA, but the efficacy of these drugs is restricted

in many cases (4, 5).

Progesterone is a hormone with undeniable effects
on ovulation, implantation, and luteal phase support,
playing an important role in pregnancy progression.
This hormone facilitates implantation in early pregnancy,
regulates the mother’s immune responses, and reduces
uterine contractions so the fetus is not rejected (1, 6).
In pregnancies in which the corpus luteum is not able
to secrete enough progesterone or when the transfer
of progesterone to the uterus is disrupted, spontaneous

abortion occurs before week 10th of pregnancy (7).

Dydrogesterone is a synthetic derivative of
progesterone that is used to treat a variety of problems
caused by progesterone insufficiency. Dydrogesterone is
pharmacologically very similar to natural progesterone
but has good oral tolerance, no adverse effect on
normal endometrial secretions, and no inhibiting
effects on placental progesterone formation. The
micronization of natural progesterone increases its
half-life partly due to the production of metabolites such
as allopregnanolone, which stimulates progesterone
receptors. Also, micronization reduces the particle size of
progesterone and enhances its solubility. The uptake of

micronized progesterone is doubled when the hormone

is consumed with food (8-10).

2. Objectives

Different forms of progesterone are produced by
pharmaceutical companies around the world. In
midwifery, depending on the patient’s wish the physician’s
discretion and a specific form of this hormone may be
administered. In this regard, what matters is whether
these forms can promote different effects independent
of the way they are consumed. There is little information
about the superiority, side effects, advantages, and
disadvantages of various pharmacological forms of
progesterone, including for the treatment of TA. Therefore,
the aim of the present study was to compare the efficacy
of 2 widely used forms of this hormone, dydrogesterone

and micronized progesterone, in the treatment of TA.

3. Methods

3.1. Subjects

This single-blinded randomized clinical trial was
conducted on pregnant women referred to Kowsar
Women’s Hospital, affiliated with Qazvin University of
Medical Sciences (QUMS), Qazvin, Iran, with the diagnosis
of TAin a one-year period from October 2019.

Mothers with a gestational age of 6 - 13 weeks
presenting with uterine bleeding with a closed cervix
on vaginal examination were enrolled. Ultrasound was
performed for all patients before participating in the
study. Women with fetal or uterine abnormalities, absence
of fetal heart rate, multiple pregnancies, hydatidiform
mole, pelvic inflammatory disease, and underlying
diseases such as cardio-pulmonary disease, thyroid
problems, renal or hepatic disorders, and diabetes, as well
as those with a history of receiving drug therapy for TA
and also mothers who did not consent to participate, were

excluded.
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Participants were randomly assigned to one of the 2
study groups using a random number table to receive
the group-based intervention (Figure 1). In group D,
10 mg dydrogesterone tablets (Duphaston®@ made by
Aburaihan Pharmaceutical Co.) were administered twice
a day (every 12 hours), and in group M, 200 mg of
a micronized progesterone soft gel (Lutogel® made by
Tasnim Pharmaceutical Co.) were given twice a day (every
12 hours). The duration of using hormone formulations

was from the time of admission to 2 weeks after the

cessation of bleeding.

3.2. Study Outcomes

Participants were followed up and received prenatal
care until the end of pregnancy according to national
guidelines. During pregnancy, sequela were recorded
and finally compared between the 2 groups. The data
collection tool was a checklist, including demographic
characteristics such as age, height, weight, body mass
index (BMI), gestational age, gravidity, the baby’s weight,
and complications, including preeclampsia, preterm

labor, low birth weight, gestational diabetes, intrauterine

fetal death (IUFD), and abortion.

3.3. Ethical Considerations

The study’s protocol was registered at the Iranian
Registry for Clinical Trials (IRCT2012010400861IN10),
and permission to conduct the study was obtained
from the Ethics Committee of QUMS (reference number:
IR.QUMS.REC.1398.183). Written informed consent was
obtained from all participants after explaining to them
the objectives of the investigation. Mothers were assured

about the confidentiality of their information and that

the study’s outcomes would be published anonymously.
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3.4. Statistical Analysis

SPSS software version 23 was used to conduct statistical
analysis (IBM, Chicago, IL, USA). Quantitative variables
were presented as mean + standard deviation (SD), and
qualitative variables were reported as frequency and
frequency percentage. The Kolmogorov-Smirnov test
was used to check the normal distribution of the data.
Pregnancy outcomes were compared between the 2 groups

using the independent t-test, chi-square test, and Fisher’s

exact testat P < 0.05 as the statistical significance level.

4. Results

A total of 190 mothers were enrolled in the study and
randomly allocated to receive either dydrogesterone (n =
95) or micronized progesterone (n = 95). The mean age
of the study’s population was 27.56 £ 6.26 years, and the
means of gestational age at the beginning of the study and
at the time of delivery were 8.88 + 1.9 and 34.69 + 8.35
weeks, respectively. The mean of mothers’ BMIs in this
study was 26.47 + 3.98 kg/m?. Table 1 displays the basic
characteristics of mothers in the 2 study groups. Overall,
10 mothers (10.5%) in the M group and 9 mothers (9.5%)
in the D group experienced a complete abortion, so their
obstetric outcomes were not analyzed.

As shown in Table 2, the incidence of preeclampsia,
gestational diabetes, cesarean section, IUFD, and abortion
was not significantly different between the 2 groups.
Placenta previa was not observed in either group. However,
the prevalence of preterm labor and LBW was significantly
lowerinthe M group (P < 0.001and P=0.007, respectively),
and the means of the baby’s weight and gestational age at
delivery were significantly higher in the M group than in
the D group (P < 0.001). Also, throughout the study, no

serious drug side effects were observed in the 2 groups.
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Assessed for eligibility (n =201)

Excluded (n=11)

¢ Not meeting inclusion criteria (n=8)
¢ Declined to participate (n=3)

¢ Other reasons (n=0)

A4

Randomized (n=190)

!

[ Allocation ]
v \4

Allocated to Dydrogesterone (n=95)

Allocated to Micronized progesterone (n=95)
¢ Received allocated intervention (n =95)

¢ Received allocated intervention (n=95)

¢ Did not receive allocated intervention (n=0) ¢ Did not receive allocated intervention (n=0)

[ Follow-up ]

Lost to follow-up (n=0) Lost to follow-up (n=0)
Discontinued intervention (because of abortion) (n=9) Discontinued intervention (because of abortion)  (n=10)
[ Analysis ]
A 4 Y
Analysed (n=86) Analysed (n=85)
¢ Excluded from analysis (n=9) ¢ Excluded from analysis (n =10)

Figure 1. CONSORT flowchart

Table 1. Basic Characteristics of Mothers in the 2 Study Groups *

Variables Micronized Progesterone Dydrogesterone P-Value
Mother’s age (y) 27+ 6.51 2813+ 5.97 0.212
Mother’s weight (kg) 67.73 £ 8.26 66.14 £ 12.17 0.11
Mother’s height (cm) 164.6 £ 5.33 163.68 + 5.29 0.24
Mother’s BMI (kg/m?) 26.96+ 2.6 27.99 + 4.53 031
Gestational age at admission (w) 8.16 + 1.64 8.61+ 2.1 0.13
Nulliparity 49 (51.6) 42(44.2) 0.384°

2 Values are expressed as mean + SD or No. (%).
b Fisher’s exact test.

5. Discussion are orchestrated by progesterone. In addition to its role

in supporting the luteal phase and assisted reproductive
Ovulation, implantation, and luteal phase support, PP J P P

technolo rogesterone also plays arole in the treatment
which are required for the continuation of pregnancy, £ prog play
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Table 2. Comparison of Pregnancy Outcomes Between the 2 Study Groups *

Variables Micronized Progesterone Dydrogesterone P-Value
Gestational age at delivery (w) 38.77+ 1.79 35.68 + 4.07 < 0.001°
Baby’s Weight (g) 3324.58+ 546.15 2734.76 + 784.42 < 0.001°
Cesarean section 25(29.4) 33(383) 0.27°¢
Gestational diabetes 7(8.2) 7(7.4) 1°
Preeclampsia 9(10.6) 11(11.6) 0.814 ¢
Intrauterine fetal death 0(0) 3(3.2) 0.246 ¢
Placenta previa 0(0) 0(0)

Preterm birth (before week 36th) 10 (11.8) 38(44.2) < 0.001°¢
Abortion 10 (10.5) 9(9.5) 1€
Low birth weight 13(15.3) 29(33.7) 0.007°¢

2 Values are expressed as mean + SD or No. (%).
® Independent t-test.
€ Fisher’s exact test.

of TA, as well as in preventing recurrent miscarriage
and preterm labor (11, 12). By facilitating implantation
in early pregnancy, progesterone regulates the mother’s
immune responses and reduces uterine contractions,
helping maintain the fetus (1). Although the primary
source of progesterone for the continuation of pregnancy
is the ovary, this hormone starts to be secreted by
the placenta, and its level gradually increases during
pregnancy. The results of studies indicate a decrease in
serum progesterone levels in patients with TA compared
to women experiencing normal pregnancies, suggesting
progesterone insufficiency as an independent risk factor
of abortion (13, 14). Therefore, due to the importance of
preventing TA and also the possible role of progesterone
in improving placental vascular function and preventing
abortion, we decided to compare the effects of oral
micronized progesterone and oral dydrogesterone on

pregnancy outcomes in women presenting with TA.

The results of the present study demonstrated that
the incidence of preterm labor and LBW was significantly
lower in pregnant women treated with micronized

progesterone, while the baby’s weight and gestational age
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at delivery were significantly higher in them compared
to the mothers treated with dydrogesterone. On the
other hand, the prevalence of preeclampsia, gestational
diabetes, cesarean section, IUFD, and abortion was not

significantly different between the 2 groups.

In comparison, Pandian (15) in 2009 showed that
the incidence of abortion was significantly lower in
patients treated with dydrogesterone (12.5%) than in
the counterparts receiving standard treatment (28.4%).
Also, pregnancy outcomes, including cesarean section,
preterm labor, placenta previa, preeclampsia, prenatal
bleeding, and LBW, were comparable between the
2 groups. Consistent with the results of the recent
study, regardless of the fact that the comparison group
received a different treatment in Pandian’s study (15),
we recorded only 9 (9.5%) cases of abortion, which this
relatively low rate could be due to the beneficial effects of
dydrogesterone in maintaining pregnancy. In addition,
in 2014, Kumar et al. (16) showed that dydrogesterone
treatment could improve pregnancy outcomes, such as

gestational age at delivery, the infant’s weight, and the

incidence of abortion. Also, the results of a systematic
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review conducted by Carp (17) in 2012 showed that the
frequency of abortion in pregnant women treated with
dydrogesterone was 13% compared to 24% in the placebo
group, supporting the beneficial role of this medication
in preventing abortion, as observed in the present study.

In addition, we also observed almost the same results
in women treated with micronized progesterone. In
a study by Turgal et al. (18) in 2016, it was found that
hormonal support with micronized progesterone in
patients with TA significantly increased placental volume
and thus considerably contributed to the maintenance of
pregnancy and reduced rate of abortion. Also, the results
of a meta-analysis study by Coomarasamy et al. (19) in
2020 showed that micronized progesterone significantly
increased pregnancy maintenance in women with TA
compared to the placebo. Another meta-analysis study
by Devall et al. (20) in 2021 revealed that in mothers
with a history of recurrent miscarriage, micronized
progesterone could significantly increase the rate of live
births. Overall, the results of these studies are consistent
with our findings in the present study.

Another point of focus in this study was to compare
the effectiveness of these 2 forms of progesterone in
the treatment of TA. In this regard, Siew et al. (21)
(2018) compared the therapeutic efficacy of micronized
progesterone and dydrogesterone and reported that the
incidence rate of miscarriage was 10.1% in the micronized
progesterone group and 15.2% in the dydrogesterone
group, but this difference was not statistically significant.
This finding was similar to the results of the present
study. Although in the present study, the incidence of
abortion was not significantly different between the 2
groups, the incidence of preterm labor and LBW in the
micronized progesterone group was significantly lower

compared to the dydrogesterone group. Czajkowski

et al. (22) (2007) compared uteroplacental circulation
between the patients treated with either micronized
progesterone or dydrogesterone, reporting lower spiral
artery pulsatility, resistance index, and systolic/diastolic
ratio in the former group, while dydrogesterone treatment
was only associated with a decrease in the uterine artery
systolic/diastolic ratio.

A clinical trial by Pakniat et al., who assessed the effect
of vaginal progesterone and dydrogesterone on pregnancy
outcomes in patients with TA, showed that dydrogesterone
and vaginal progesterone had comparable impact on the
occurrence of pregnancy outcomes and maternal and
neonatal complications. Considering the similar efficacy
of these drugs, either of them can be chosen based on
factors such as the patient’s allergies, accessibility of the
drug, and affordability (9).

Therefore, it seems that the better effects of
micronized progesterone in this study are probably
due to the improvement of uteroplacental circulation,
which ultimately leads to better pregnancy maintenance
and prevents preterm labor and LBW in mothers with TA.
According to the results of the present study and other
similar studies, it seems that both forms of progesterone
are effective in treating TA and reducing abortion and
other TA-related sequela during pregnancy. However,
micronized progesterone is probably more effective in
reducing preterm labor and LBW, probably due to better
improvement in uteroplacental circulation. Among other
factors, the cost of the drug, the mother’s preference, and
possible treatment side effects can influence the choice of

the drug form.

5.1. Conclusions

The results of this study showed that the incidence

of preterm labor and LBW was significantly lower in the

Iran | Pharm Res. 2023; 22(1):e136320.
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pregnant mothers treated with micronized progesterone
than in their counterparts treated with dydrogesterone.
Nevertheless, the prevalence of preeclampsia, gestational
diabetes, cesarean section, IUFD, and abortion was not

significantly different between the 2 groups.

Acknowledgments

The authors of this paper are thankful for the valuable
cooperation of the staff of Qazvin University of Medical
Sciences. Also, we would like to thank our colleagues in
the Clinical Research Development Center of the Kowsar

Hospital of Qazvin.

Footnotes

Authors’ Contribution: H.P. and LA. conceived and
designed the study conducted the research, and provided
research materials. E.H. and ER. wrote the initial and final
draft of the manuscript and provided logistic support. ER.
analyzed and interpreted the data. I.A.and A.E. contributed
to data collection and organization. S.M. took the lead
in writing the manuscript. H.P, E.H., A.E., and S.M. read
and approved the final manuscript. All authors provided
critical feedback and helped shape the research, analyses,

and manuscript.

Clinical Trial Registration Code:

IRCT20120104008611N10.
Conflict of Interests: Authors have no conflict of interest

to declare.

Ethical Approval: This study was approved under the
ethical approval code of IR.QUMS.REC.1398.183.
Funding/Support: This study was supported in part by
the Qazvin University of Medical Sciences.

Written informed consent was

Informed Consent:

obtained from all participants after providing the

Iran ] Pharm Res. 2023; 22(1):e136320.

necessary explanations to them.

References

. Kirial P, Tanrwverdi ES. Effects of different progesterone doses on

the concentrations of proinflammatory and anti-inflammatory
cytokines in pregnant women with threatened abortion. Cureus.

2021. https:[/doi.org/10.7759/cureus.19333.

. Pakniat H, Bahman A, Ansari I. The relationship of

pregnancy-associated plasma protein a and human chorionic
gonadotropin with adverse pregnancy outcomes: A prospective
study.] Obstet Gynaecol India.2019;69(5):412-9. [PubMed ID: 31598043].
[PubMed Central ID: PMC6765032]. https://doi.org[10.1007/s13224-

019-01217-3.

. Hendriks E, MacNaughton H, MacKenzie MC. First trimester bleeding:

Evaluation and management. Am Fam Physician. 2019;99(3):166-74.

[PubMed ID:30702252].

. Zhao H, He W, Yang Z. A pairwise and network meta-analysis

comparing the efficacy and safety of progestogens in
threatened abortion. Int | Gynaecol Obstet. 2022;156(3):383-93.

[PubMed ID: 33864694]. https://doi.org/10.1002/ijgo.13707.

. Pang YY, Ma CL. Real-world pharmacological treatment patterns

of patients with threatened miscarriage in China from 2014 to
2020: A cross-sectional analysis. | Clin Pharm Ther. 2022;47(2):228-36.

[PubMed ID:34704273]. https://doi.org/[10.1111/jcpt.13536.

. Deng Y, Chen C, Chen S, Mai G, Liao X, Tian H, et al. Baseline levels

of serum progesterone and the first trimester pregnancy outcome
in women with threatened abortion: A retrospective cohort study.
Biomed Res Int. 2020;2020:8780253. [PubMed ID: 32190685]. [PubMed

Central ID: PMC7072098]. https://doi.org/10.1155/2020/8780253.

. Vomstein K, Aulitzky A, Strobel L, Bohlmann M, Feil K,

Rudnik-Schoneborn S, et al. Recurrent spontaneous miscarriage: A
comparison of international guidelines. Geburtshilfe Frauenheilkd.
2021;81(7):769-79. [PubMed ID:34276063]. [PubMed Central ID:

PM(C8277441). https://doi.org[10.1055/a-1380-3657.

. Lotfalizadeh M, Khademi Z, Maleki A, Najaf Najafi M. Comparison

of the duration of pregnancy in administration of progesterone
suppository and Duphaston tablet in pregnant women with preterm
labor after stopping delivery process. Iran | Obstet Gynecol Infertil.

2019;22(10):1-11. Persian. https://doi.org/10.22038/ijogi.2019.14184.

. Pakniat H, Ansari I, Kashanipour N, Movahed F. Effect of vaginal

progesterone and dydrogesterone on pregnancy outcomes


https://www.irct.ir/trial/33884
https://ethics.research.ac.ir/ProposalCertificateEn.php?id=96015
https://doi.org/10.7759/cureus.19333
http://www.ncbi.nlm.nih.gov/pubmed/31598043
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6765032
https://doi.org/10.1007/s13224-019-01217-3
https://doi.org/10.1007/s13224-019-01217-3
http://www.ncbi.nlm.nih.gov/pubmed/30702252
http://www.ncbi.nlm.nih.gov/pubmed/33864694
https://doi.org/10.1002/ijgo.13707
http://www.ncbi.nlm.nih.gov/pubmed/34704273
https://doi.org/10.1111/jcpt.13536
http://www.ncbi.nlm.nih.gov/pubmed/32190685
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7072098
https://doi.org/10.1155/2020/8780253
http://www.ncbi.nlm.nih.gov/pubmed/34276063
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8277441
https://doi.org/10.1055/a-1380-3657
https://doi.org/10.22038/ijogi.2019.14184

Ansariletal.

10.

1.

12.

14.

15.

16.

in patients with threatened abortion: A randomized clinical

trial. Iran ] Obstet Gynecol Infertil. 2021;24(1):18-25. Persian.
https://doi.org/10.22038/ijogi.2021.17989.

Wagh GN, Kundavi Shankar KM, Bachani S. A review of conventional
and sustained-release formulations of oral natural micronized
progesterone in obstetric indications. Drugs Context. 2021;10.
[PubMed ID:34721615]. [PubMed Central ID: PMC8527984].
https://doi.org/10.7573/dic.2021-7-1.

Dashti S, Eftekhar M. Luteal-phase support in assisted reproductive
technology:

An ongoing challenge. Int | Reprod Biomed.

2021;19(9):761-72. [PubMed ID:34723055]. [PubMed Central ID:
PMC8548747]. https://doi.org/10.18502/ijrm.v19i9.9708.

Wang XX, Luo Q, Bai WP. Efficacy of progesterone on threatened
miscarriage: Difference in drug types. | Obstet Gynaecol Res.

2019;45(4):794-802.  [PubMed ID:30632226].  https://doi.org/10.

1111/jog.13909.

. Lek SM, Ku CW, Allen JJ, Malhotra R, Tan NS, Ostbye T, et al. Validation

of serum progesterone <35nmol/L as a predictor of miscarriage
among women with threatened miscarriage. BMC Pregnancy
Childbirth. 2017;17(1):78. [PubMed ID:28264669]. [PubMed Central
ID: PMC5340043]. https://doi.org/10.1186/512884-017-1261-4.

Lee HJ, Park TC, Kim JH, Norwitz E, Lee B. The influence of
oral dydrogesterone and vaginal progesterone on threatened
abortion: A systematic review and meta-analysis. Biomed Res Int.
2017;2017:3616875. [PubMed ID:29392134]. [PubMed Central ID:
PMC5748117]. https://doi.org/10.1155/2017/3616875.

Pandian RU. Dydrogesterone in threatened miscarriage: a
Malaysian Maturitas. 1:547-50.

experience. 2009;65 Suppl

[PubMed ID:20005647]. https://doi.org/10.1016/j.maturitas.2009.
11.016.

Kumar A, Begum N, Prasad S, Aggarwal S, Sharma S. RETRACTED:
Oral dydrogesterone treatment during early pregnancy to

prevent recurrent pregnancy loss and its role in modulation

17.

18.

19.

20.

21

22.

of cytokine production: a double-blind, randomized, parallel,

placebo-controlled trial. Fertil Steril. 2014;102(5):1357-1363 e3.

[PubMed ID: 25241364]. https://doi.org/10.1016/j.fertnstert.2014.
07.1251.

Carp H. A systematic review of dydrogesterone for the treatment
of threatened miscarriage. Gynecol Endocrinol. 2012;28(12):983-90.
[PubMed ID: 22794306). [PubMed Central ID: PMC3518297]. https://doi.
0rg[10.3109/09513590.2012.702875.

Turgal M, Aydin E, Ozyuncu O. Effect of micronized progesterone on
fetal-placental volume in first-trimester threatened abortion. J Clin
Ultrasound. 2017;45(1):14-9. [PubMed ID: 27480401]. https:|/doi.org[10.
1002[jcu.22384.

Coomarasamy A, Devall A], Brosens ]J, Quenby S, Stephenson
MD, Sierra S, et al. Micronized vaginal progesterone to prevent
miscarriage: a critical evaluation of randomized evidence. Am |
Obstet Gynecol. 2020;223(2):167-76. [PubMed ID:32008730]. [PubMed
Central ID: PMC7408486]. https://doi.org/10.1016/j.ajog.2019.12.006.
Devall AJ, Papadopoulou A, Podesek M, Haas DM, Price M]J,
Coomarasamy A, et al. Progestogens for preventing miscarriage:
a network meta-analysis. Cochrane Database Syst Rev. 2021;4(4).
CDO013792. [PubMed ID: 33872382]. [PubMed Central ID: PMC8406671].
https://doi.org/10.1002[14651858.CD013792.pub2.

Siew JYS, Allen JC, Hui CYY, Ku CW, Malhotra R, Ostbye T, et al.
The randomised controlled trial of micronised progesterone and
dydrogesterone (TRoMaD) for threatened miscarriage. Eur | Obstet
Gynecol Reprod Biol. 2018;228:319-24. [PubMed ID:30077119]. https://
doi.org[10.1016/j.ejogrb.2018.07.028.

Czajkowski K, Sienko J, Mogilinski M, Bros M, Szczecina R, Czajkowska
A. Uteroplacental circulation in early pregnancy complicated
by threatened abortion supplemented with vaginal micronized
progesterone or oral dydrogesterone. Fertil Steril. 2007;87(3):613-8.
[PubMed ID:17126337).  https:|/doi.org/10.1016/j.fertnstert.2006.07.

1506.

Iran | Pharm Res. 2023; 22(1):e136320.


https://doi.org/10.22038/ijogi.2021.17989
http://www.ncbi.nlm.nih.gov/pubmed/34721615
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8527984
https://doi.org/10.7573/dic.2021-7-1
http://www.ncbi.nlm.nih.gov/pubmed/34723055
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8548747
https://doi.org/10.18502/ijrm.v19i9.9708
http://www.ncbi.nlm.nih.gov/pubmed/30632226
https://doi.org/10.1111/jog.13909
https://doi.org/10.1111/jog.13909
http://www.ncbi.nlm.nih.gov/pubmed/28264669
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5340043
https://doi.org/10.1186/s12884-017-1261-4
http://www.ncbi.nlm.nih.gov/pubmed/29392134
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5748117
https://doi.org/10.1155/2017/3616875
http://www.ncbi.nlm.nih.gov/pubmed/20005647
https://doi.org/10.1016/j.maturitas.2009.11.016
https://doi.org/10.1016/j.maturitas.2009.11.016
http://www.ncbi.nlm.nih.gov/pubmed/25241364
https://doi.org/10.1016/j.fertnstert.2014.07.1251
https://doi.org/10.1016/j.fertnstert.2014.07.1251
http://www.ncbi.nlm.nih.gov/pubmed/22794306
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3518297
https://doi.org/10.3109/09513590.2012.702875
https://doi.org/10.3109/09513590.2012.702875
http://www.ncbi.nlm.nih.gov/pubmed/27480401
https://doi.org/10.1002/jcu.22384
https://doi.org/10.1002/jcu.22384
http://www.ncbi.nlm.nih.gov/pubmed/32008730
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7408486
https://doi.org/10.1016/j.ajog.2019.12.006
http://www.ncbi.nlm.nih.gov/pubmed/33872382
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8406671
https://doi.org/10.1002/14651858.CD013792.pub2
http://www.ncbi.nlm.nih.gov/pubmed/30077119
https://doi.org/10.1016/j.ejogrb.2018.07.028
https://doi.org/10.1016/j.ejogrb.2018.07.028
http://www.ncbi.nlm.nih.gov/pubmed/17126337
https://doi.org/10.1016/j.fertnstert.2006.07.1506
https://doi.org/10.1016/j.fertnstert.2006.07.1506

	Abstract
	1. Background
	2. Objectives
	3. Methods
	3.1. Subjects
	Figure 1

	3.2. Study Outcomes
	3.3. Ethical Considerations
	3.4. Statistical Analysis

	4. Results
	Table 1
	Table 2

	5. Discussion
	5.1. Conclusions

	Acknowledgments
	Footnotes
	Authors' Contribution: 
	Clinical Trial Registration Code: 
	Conflict of Interests: 
	Ethical Approval: 
	Funding/Support: 
	Informed Consent: 

	References

