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ABSTRACT 
Background and Objective:  Threatened abortion is a common condition and presents with varied cli- 
nical manifestations. The aim of the study was to observe and analyze the efficacy and safety of dydro- 
gesterone in threatened abortion. 

Methods:  One hundred and seventy two pregnant women with early – threatened abortion diagnosed 
during prenatal care in Northwest Women’s Hospital from January 2012 to December 2013, were sele- 
cted and randomly divided into dydrogesterone group and the progesterone group. Patients received 
either oral dydrogesterone or progesterone injected intramuscularly, respectively. The clinical efficacy 
and safety of both drugs were observed. 

Results:  There were no significant differences in age, gravidity, parity and gestational age between the 
two groups (p> 0.05) and there was no significant difference in progesterone levels following treatment 
(p > 0.05). There were no significant differences in the success rate of fetus protection, abortion rate and 
treatment time between the groups (p > 0.05). 

Conclusion:  Dydrogesterone and progesterone have significant beneficial effects in the treatment of 
threatened abortion, and they are easy to use and safe. 
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INTRODUCTION 
Threatened abortion is a common condition, and the 
clinical manifestations are as follows: vaginal bleeding, 
with or without lower abdominal pain, non-dilatation 
of cervix, it is likely to develop into complete abortion 
or incomplete abortion, in particular during the first 
three months of pregnancy.1,2 There are a several cau- 
ses for the threatened abortion, about 20% of threate- 
ned abortions are caused by endocrine factors and the 
rest include chromosomal, genetic, anatomical, immu- 
nological, hormonal, infectious and psychological fac- 
tors.2 Socio economic and cultural changes have led to 
changes in eating habits, environment pollution and 
increase in work and life pressures in the women. The 
incidence of threatened abortions is increasing year by 
year. In addition to a small number of genetic and 
immune factors, maternal endocrine diseases are the 
common cause in most cases. Low serum progesterone 
levels may be the leading cause of threatened abortion 
and progesterone supplements are the conventional 
treatment for threatened abortion. Luteal phase defect 
may lead to inadequate endogenous progesterone, 
which is not conducive to the embryo transfer and the 
maintenance of pregnancy.3 Studies have shown that 
progesterone can promote muscle protein synthesis in 
utero, improve sensitivity to prostaglandin and estro- 

gen and has a significant role in the prevention of early 
contractions of the myometrium.4 It plays a key role in 
inducing a protective immunomodulatory effect on the 
embryo. The intramuscular progesterone has a confir- 
med curative effect, and has been the preferred me- 
thod for the treatment of threatened abortion. After 
more than a decade of use across the globe, there has 
been no report on fetal abnormalities caused by pro- 
gesterone.5 Intramuscular HCG and progesterone can 
sometimes cause severe allergic reactions in patients6 
and their long-term use may easily lead to local reac- 
tions such as pain, swelling and in duration at the inje- 
ction site and the application is painful with poor pat- 
ient compliance. Dydrogestrone is a highly active oral 
progestin and has been in use for over twenty years in 
other countries, and it has been in use in China in the 
past 10 years. It is synthesized through UV irradiation 
of dioscin, which is extracted from Chinese yams or 
soybeans. Its structure is similar to that of the endoge- 
nous progesterone and its crooked molecular structure 
iscompared with the molecular structure of the natural 
progesterone. In addition to the double bond between 
4 – position and 5 – position carbon atoms, a double 
bond is created between 6 – position and 7 – position 
carbon atoms. The hydrogen atoms and the methyl 
group on 9 – position and 10 – position carbon atoms 
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are reversed in comparison to natural progesterone, so 
that its molecular structure can be transformed from 
two – dimensional structure into three – dimensional 
structure. Therefore, it has high selectivity to the pro- 
gesterone receptor and a high biological activity, and it 
is easily absorbed with a small hepatic workload. This 
high selectivity also helps in avoiding the side effects 
caused by its binding with other hormone receptors. 
Its metabolite DHD (20-α-dihydrogesterone) has pro- 
gestin like activity, no aromatization (i.e. no estrogene 
like effect) and no 17α-hydroxylation (i.e. no androge- 
nic effect), and does not cause masculinization of the 
female fetus. 
 In addition to that the dydrogesterone can play the 
role of supplementing progesterone in the treatment of 
threatened abortion and fetal protection. Dydrogeste- 
rone also has the following effects: 
1. It has an induction effect on progesterone-induced 

blocking factor (PIBF, a protective factor) and is a 
characteristic of normal pregnancy.7 

2. The response is greater than Th1 response during 
normal pregnancy, while Th1 response is predomi- 
nant in women with threatened abortion. Dydro- 
gestrone can produce non-inflammatory T2 cyto- 
kines,8 can effectively reduce maternal rejection of 
the embryo and play a role in embryo protection.9 

3. Nitric oxide can improve uterine blood flow and 
oxygen supply and is conducive to the growth of 
the fetus. Dydrogesterone metabolite (20-α-dihy- 
drogesterone) and progesterone can activate hum- 
an endothelial nitric oxide synthase (eNOS) and 
enhance the role of nitric oxide synthase.10 

 The most common treatment for threatened abort- 
ion include: progesterone injection; oral sustained re- 
lease preparation: dydrogesterone, micronized proges- 
terone capsules, suppositories: progesterone gel, pro- 
gesterone soft capsules and progesterone vaginal ring. 
Intramuscular progesterone provides optimal blood 
levels but can induce abscesses formation and is extre- 
mely painful. Of the oral progestagens, progesterone it- 
self has variable plasma concentrations,11 and side effe- 
cts including such as nausea, headache, and sleepiness. 
The drugs produce different effects due to their diffe- 
rent structures, while the drugs of same structure with 
different dosage will also produce different effects. Dy- 
drogestrone is an oral preparation used in Northwest 
Women’s Hospital, and it has a first pass effect. Dydro- 
gesterone has a good safety and tolerability profile. It is 
structurally and pharmacologically similar to natural 
progesterone has good oral bioavailability and few side 
effects. Dydrogesterone has no androgenic effects on 
the fetus, and does not inhibit the formation of pro- 
gesterone in the placenta.12 The commonly used pro- 
gesterone injection can maintain the function of cor- 
pus luteum, to treat threatened abortion, and it’s the- 
rapeutic effect has been confirmed.13 In this study, a 
comparison of efficacies of oral dydrogesterone and 

injectable progesterone, used at our hospital between 
January 2012 and December 2013, was carried out in 
the treatment of threatened abortion. 
 
MATERIALS AND METHODS 
General Information:172 pregnant women with early 
threatened abortion diagnosed during prenatal care at 
our hospital from January 2012 to December 2013, 
were selected, and the study subjects met the following 
conditions: menstruation stopped for less than 12 wee- 
ks, a small amount of vaginal bleeding, no tissues were 
excreted, B-ultrasound showed a visible gestational sac 
within uterus and the size was consistent with the ges- 
tational age; the pregnant women had no known path- 
ologies, and didn’t receive any medications during the 
pregnancy. The patients were randomly distributed in- 
to two groups, one that received oral dydrogesterone 
and another that received intramuscular progesterone. 
 

Methods:  The patients in the dydrogesterone (Figure 
1A) group were given dydrogesterone 40 mg, orally as 
an initial dose, followed by dydrogesterone 10 mg eve- 
ry 12 hours. The patients in the progesterone (Figure 
1B) group were injected with progesterone 20 mg, once 
a day intramuscularly. The drug was continued until 
the vaginal bleeding stopped, and then the drug was 
administrated for 1 week at a reduced dose (Use Medi- 
cine after vaginal bleeding stopped and discretionary 
reduced the medicince usage of one week according to 
the value of progesterone test). The progesterone lev- 
els were measured in patients before treatment and at 
2 weeks after treatment, and the relevant data were re- 
corded for comparison. 
 

Observational Indices: Progesterone level, ongoing 
pregnancy rate, abortion and treatment time were co- 
mpared between two groups of patients. 
 

Curative Effect Evaluation Standard:  Following 
treatment, if the vaginal bleeding disappeared, the ab- 
dominal pains was relieved, B ultrasonic examination 
showed that the embryo survived, and the symptoms 
didn’t reappear within a month, it would be considered 
as an effective treatment. If the women continued their 
pregnancy uneventfully, it would be considered that 
the fetus was successfully protected. Following drug 
administration, if the signs and symptoms did not dis- 
appear, B ultrasonic examination showed no visible 
fetal bud, and the fetal heart beat disappeared, it wou- 
ld be considered as an invalid treatment. 
 

Statistical Methods:  The data were recorded using 
EpiData software and SPSS 18.0 statistical software 
was used for statistical analysis. The data are expres- 

sed as mean ± standard deviation (x±s). T-test was 
used and the data were compared using x2 test, test 
level α = 0.05, p < 0.05 was considered statistically sig- 
nificant. 
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RESULTS 
Basic data obtained from the patients: Both groups of 
patients were compared in age, gravidity, parity, gesta- 
tional age and clinical symptoms, the differences were 
not statistically significant (p > 0.05), and the samples 
were comparable (Table 1). 
 

Progesterone Levels:  Through analysis and com- 
parison of two groups of patients following treatment, 
it was found that the progesterone levels in both gro- 
ups were higher than those before treatment and the 
difference was statistically significant (p < 0 05.), how- 
ever, there was no significant difference between the 
two groups (p > 0. 05) (Table 2). 
 

Comparison of Drug Efficacy:  There was no signi- 
ficant difference in the treatment time between the two 

groups (t = 1.267, p > 0.05). The success rate of fetus 
protection in the dydrogesterone group was slightly 
higher than that in the progesterone group, but there 

was no significant difference（x2 = 0.385，p > 0.05) (see 
Table 3). 
 
Adverse Reactions:  The patients in the dydrogeste- 
rone group had no significant adverse reactions after 
taking oral dydrogestrone and 2 patients felt a slight 
abdominal discomfort. 8 patients in the progesterone 
group had injection site pain, of whom 6 developed an 
induration, which was alleviated bylocal hot compress 
and the patients continued to receive treatment. The 
routine examinations such as hepatorenal function 
and blood urine showed no major abnormalities in bo- 
th groups of patients. 

 

 
 

Figure 1:  Schematic showing the structures of (A) Dydrogesterone and (B) Progesterone. 

 

Table 1:  Comparison of clinical information between two groups of patients (x±s). 
 

Group Cases Age (Year) 
Gravidity 
(Times) 

Parity 
(Times) 

Gestational 
Age (d) 

Clinical Symptoms 

Vaginal 
Bleeding 

Vaginal Bleeding 
with Abdominal Pain 
and Low Back Pain 

Dydrogesterone 
Progesterone 

86 26.3 ± 4.6 26.6 ± 4.0 1.1 ± 0.45 54.4 ± 13.5 47 (54.65) 39 (45.35 

86 27.7 ± 4.2 27.7 ± 4.2 1.1 ± 0.48 55.6 ± 13.8 45 (52.33) 41 (47.67) 

 
Table 2: Comparison of progesterone level between two groups 

of patients (x±s, mmol/L). 
 

Group Cases (n) Before Treatment After Treatment 

Dydrogesterone 86 58.4 ± 19.9 74.5 ± 19.1 

Progesterone 86 57.8 ± 21.1 73.8 ± 18.6 
 

DISCUSSION 
Threatened abortion is the most common 
complication, occurring in 20% of all pre- 
gnancies. The condition may progress to 
miscarriage in approximately one – half of 
cases or may resolve.14 Moreover, there is 
an increased risk of subsequent pregnancy 
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complications, such as pre-term 
labor or pre-eclampsia, and low 
birth weight after a threatened 
miscarriage.14 There are several 
factors that contribute to an incre- 
ased risk include mothers with sy- 
stemic diseases (such as diabetes 
or thyroid dysfunction).15 mothers 
who have been treated for infer- 
tility16 mothers or fathers with ge-

 

Table 3: Comparison of clinical efficacies between two groups of patie- 
nts. 

 

Group 
Cases 

(n) 
Success Rate of Fetus 
Protection [Case (%)] 

Abortion Rate 
[Case (%)] 

Treatment 
Time (d) 

Dydrogesterone 86 76 (88.4) 10 (11.6) 7.2 ± 3.5 

Progesterone 86 73 (84.9) 13 (15.1) 8.0 ± 3.2 

 

netic defects17 and advancing paternal, as well as mate- 
rnal, age.18 There are numerous options available to 
treat threatened abortion including treatment with 
progesterone or human chorionic gonadotropin. 

 Several studies have demonstrated that treatment 
with dydrogesterone has led to a reduction in pregna- 
ncy loss in women with threatened abortion. In short, 
dydrogesterone can modulate the immune status of 
the mother, and reduce rejection of the embryo.19 
Omar et al., demonstrated that pregnancy success rate, 
in terms of viable pregnancies at 20 weeks, was 95.9% 
in the women who were treated with dydrogesterone 
compared to 86.3% in women who was treated conser- 
vatively.20 A study on women who presented with sub- 
chorionic hemorrhage who were treated with oral dyd- 
rogesterone 40 mg/day showed a 37% reduction in 
abortion rate.21 A study by Kalinka, et al, to evaluate 
the role of oral dydrogesterone on threatened abortion 
showed that there was a significant increase in PBIF 
levels in women treated with dydrogesterone, thereby 
increasing pregnancy success rates.22 A double – blind 
study of 54 women reported a miscarriage rate of 8.3% 
with dydrogesterone (30 mg/day for 6 weeks) compa- 
red with 14.0% with vaginal micronised progesterone 
(300 mg/day for 6 weeks).23 Dydrogesterone was also 
found to reduce the rate of miscarriage compared with 
standard care alone in women suffering from recurrent 
miscarriage.24 

 In our study of 172 patients with threatened abor- 
tion were selected in this study and randomly distribu- 
ted into two groups. After both groups of patients were 
treated with dydrogesterone tablets and injectable pro- 
gesterone, the success rates of fetal protection were 
88.4% and 84.9%, respectively. Although the dydro- 
gesterone tablet had first pass effect, and there was no 
significant difference in efficacy between two groups 
(p > 0.05), the success rates of fetal protection in the 
dydrogestrone group was slightly higher. The dydro- 
gesterone tablets are convenient to take with fewer 
adverse reactions. This helps to improve patient com- 
pliance in the long term treatment of threatened abor- 
tion. A review of maternal use of dydrogesterone dur- 
ing pregnancy also found no evidence for an increased 
risk of congenital malformations.25 

 In this study, some patients experienced adverse 
reactions, such as edema, headache, itching and so on,

but usually disappeared slowly. 
 It is therefore concluded that dydrogesterone can 
effectively reduce the incidence of threatened abortion. 
It has no significant difference in efficacy compared to 
injectable progesterone. Its unique structure provides 
multiple modes of action in protecting the fetus. It is 
also convenient to take orally, with good tolerability 
and compliance and no significant adverse drug reac- 
tions. Therefore, dydrogesterone could play a signifi- 
cant role as a therapeutic option in patients with threa- 
tened abortion. 
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