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Introduction
Intrauterine growth restriction  (IUGR) 
is a serious complication of pregnancy, 
which, in addition to being one of the 
main causes of neonatal mortality,[1] also 
increases mortality in adulthood.[2] Risk 
factors for IUGR are infection,[3] maternal 
age, history of IUGR, maternal medical 
underlying problems, inadequate weight 
gain, substance abuse, certain medications, 
abnormal placenta, genetic factors, and 
impairment in the supply of food for 
the fetus (problems related to the placenta 
and maternal nutrition).[4] Placental 
insufficiency is one of the most important 
causes of IUGR.[5] Therefore, treatments 
and preventive measures should focus 
on the most important risk factors. 
Progesterone supplementation in patients 
with IUGR may lead to an increase in the 
blood flow of the uterus and the placenta. 
Progesterone acts on the myometrium and 
results in the inhibition of estrogen activity 
by inhibiting the replacement of estrogen 
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Abstract
Background: Intrauterine growth factor  (IUGR) is one of the most important causes of neonatal 
mortality. The aim of this study was to evaluate the therapeutic effect of utrogestan on the treatment 
of IUGR and its complications. Materials and Methods: In this clinical trial, 66 pregnant women 
with idiopathic IUGR embryos were enrolled. Patients in the intervention group, in addition 
to receiving routine treatment of control group  (high‑protein diet, resting), took utrogestan 
capsules  (100 mg) twice daily. The primary and secondary outcomes of the disease were recorded 
in a checklist. Data were analyzed using SPSS 18 using an independent t‑test, Chi‑square test, and 
Fisher’s exact test. Results: In the intervention group, mean neonatal weight  (P  =  0.003), mean 
neonatal Apgar score  (P  =  0.001), and mean gestational age at birth  (P  =  0.001) were significantly 
higher than those in the control group. There was no neonatal death in the intervention group, 
whereas in the control group, four cases of neonatal death were observed (P = 0.03). In the majority 
of subjects in the intervention group, resistance index, and pulsatility index of the umbilical artery 
decreased  (P  =  0.002). The difference in abdominal circumference and gestational age in the 
intervention group decreased (P = 0.01). In the intervention group, the diastolic flow of the umbilical 
artery increased  (P  = 0.002). Conclusion: Utrogestan was effective as an inexpensive and effective 
way to treat IUGR and improve pregnancy outcomes.
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receptors.[6] However, some studies have 
shown that progesterone has no effect on 
placental blood circulation.[7] The effect of 
utrogestan on the pregnancy outcome or its 
effect on maternal factors has not yet been 
studied simultaneously. In addition, more 
suitable treatments for women with IUGR 
fetuses can reduce associated side effects 
and risks in mothers and infants.[8] This 
study was conducted to compare the effects 
of utrogestan  (one of the progesterone 
imitators) and conventional methods on 
idiopathic IUGR.

Materials and Methods
The present study was a single‑blind 
randomized clinical trial that was conducted 
on women with idiopathic IUGR pregnancy 
referred to the Gynecology and Obstetrics 
Clinic of Shahrekord, southwest Iran. The 
women were matched by age, body mass 
index  (BMI), and gestational age. After the 
procedure of the study was explained to the 
women and they completed the informed 
consent form to participate in the study, 
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66 pregnant women with idiopathic IUGR were selected 
according to a sample size calculation formula used in a 
similar study,[9] and were included in the study.

The inclusion criteria were idiopathic IUGR based on 
weight  <10 percentiles without any specific maternal, 
fetal, and placental causes, 18–35  years of age, singleton 
pregnancy, BMI of 19–25, and the gestational age of 
28–34 weeks. Congenital or chromosomal anomalies in the 
mother and fetal infections, high blood pressure, diabetes, 
kidney disease, cardiovascular disease, connective tissue 
disease, and digestive disease, hematological disease, and 
uterine anomalies, fetal infections, cigarette smoking, 
alcohol use, antiepileptic drugs and neoplasm, abnormal 
placenta in ultrasonography such as accreta, hematoma, 
abruption, and the positive first or second 3‑month 
screening test were considered exclusion criteria. Diagnosis 
of IUGR was made based on ultrasonography and 
weighing  <10 percentile or abdominal circumference  (AC) 
reduction for 2  weeks compared to gestational age and 
decreased diastolic flow of the umbilical artery.[10] This 
study was done based on asymmetrical and idiopathic 
IUGR, whose causes are absolutely unknown.

All pregnant women with the gestational age of 
28–34 weeks and idiopathic IUGR embryo were randomly 
assigned to the intervention and control groups. The 
eligible women were selected by convenience sampling, 
and Randomized Allocation Software was used to 
randomly assign them to the groups. The two groups were 
matched by mother’s age, maternal weight at the beginning 
of pregnancy, maternal BMI at the beginning of pregnancy, 
maternal systolic blood pressure, maternal diastolic blood 
pressure, and gestational age based on last menstrual 
period  (LMP). In the intervention group  (33  patients), two 
utrogestan capsules (100 mg) were daily administered along 
with routine therapy  (high‑protein diet and rest) and in the 
control group  (33  patients), the patients underwent routine 
treatment alone. Patients were examined and underwent 
sonography for fetal monitoring once a week until delivery 
and after starting the treatment [Figure 1].

Fetal monitoring was performed using clinical examinations 
and sonography. Clinical examinations, including general 
examinations, focused on hypertension, edema, and 
weight loss and gain; abdominal examinations were also 
conducted. The primary outcomes under study, including 
birth weight, birth Apgar, and perinatal mortality, were 
recorded in a checklist. The secondary outcomes under 
study were Doppler index, pulsatility index  (PI), resistive 

index  (RI), umbilical artery, the PIMCA

PIumbelicalarteries
ratio, 

the gestational age at delivery and the need for cesarean 

section for birth and embryo weight.[11] The calculation of 
fetal weight was performed using the Hadlock formula, 

Doppler velocimetry, and systolic diastolic  (S/D) ratio in 
the umbilical artery.[12]

Declaration of Helsinki ethical standards was observed 
in conducting the study and the protocol of the study 
was registered as IRCT2017081510222N11 in the Iranian 
Registry of Clinical Trials.

Data were collected by the SPSS version  18 using 
descriptive statistics frequency, percentage, and mean 
(± standard deviation  [SD]) and analytical statistics 
(including independent t‑test, Chi‑square test, Fisher’s exact 
test, and analysis of variance). P  < 0.05 was considered 
significance level.

Results
Mother’s age, maternal weight at the beginning of 
pregnancy, maternal BMI at the beginning of pregnancy, 
maternal systolic blood pressure, maternal diastolic blood 
pressure, gestational age based on LMP did not differ 
significantly between control and treatment groups, but the 
maternal weight at the end of pregnancy and maternal BMI 
at the end of pregnancy were significantly higher in the 
treatment group than in control group (P < 0.05) [Table 1].

The mean ± SD age of the women was 28.30 ± 5.92 years 
in the control group and 27.70  ±  3.25  years in the 
intervention group, with no statistically significant 
difference  (P  >  0.05). The mean  ±  SD of maternal weight 
at the beginning of pregnancy was 57.67  ±  8.57 kg in 
the control group and 61.65  ±  9.47 kg in the intervention 
group, without any significant difference (P > 0.05), and the 
mean  ±  SD maternal weight at the end of pregnancy was 
67.60 ± 9.15 kg in the control group and 74.24 ± 10.07 kg 
in the intervention group; the maternal weight at the end 
of pregnancy was significantly higher in the intervention 
group than in the control group (P < 0.05).

There was no significant difference in BMI between the 
two groups at the beginning of pregnancy  (P  >  0.05). 
However, at the end of pregnancy, the maternal BMI 

Enrollment Assessed for eligibility (n = 66)
pregnant women with idiopathic IUGR

that have inclusion criterias

Randomized (n= 66)

Allocation randomly with
Random Allocation Software

Allocated to
intervention Group (n=33)

Allocated to
Control Group (n=33)

Analysis

Analysed (n= 33) Analysed (n= 33)

Figure 1: Consort 2010 flow diagram for this study



Mohammadi, et al.: Utrogestan and idiopathic IUGR

3Advanced Biomedical Research | 2020

was significantly higher in the intervention group than in 
the control group  (P  >  0.05). The systolic and diastolic 
blood pressure of the two groups was not significantly 
different  (P  >  0.05). In addition, gestational age based on 
LMP in the two groups was similar (P < 0.05) [Table 1].

The mean weight of infants  (P  =  0.003), Apgar 
score  (P = 0.001), and gestational age  (P = 0.001) at birth 
was significantly higher in treatment group than in control 
group (P < 0.01) [Table 2].

There was no neonatal death in the intervention 
group, whereas in the control group, four cases of 
neonatal death  (12.1%) were observed. Termination 
of pregnancy in the intervention group was normal 
vaginal delivery in the majority of subjects  (54.5%) 
and cesarean section in the majority of the subjects in 
the control group  (60.6%). In the majority of subjects 
in the intervention group  (54.5%), PI and RI of the 
umbilical artery decreased  (P  =  0.002). However, in 
PI, majority cases in treatment group, 18  (54.5%) 
was reduced and in the control group  27  (81.8%) was 
increased, a significant relation was observed between 
two groups (P = 0.002).

In the majority of the subjects in the intervention 
group  (63.6%), a decrease in the difference between AC 
and gestational age was observed  (P  =  0.015), and in the 
majority of the subjects in the control group  (60.6%), an 
increase in the significant difference between AC and 
gestational age was observed [P = 0.015, Table 3].

In addition, none of the patients showed side effects after 
taking utrogestan tablets.

Discussion
This study was conducted to compare the effect of 
utrogestan and conventional methods for the treatment of 
IUGR in pregnant women. Utrogestan is a progesterone 
imitator drug that is classified as a female hormone. 
In the present study, maternal weight at the end of 
pregnancy was higher in subjects treated with utrogestan 
tablets than in the control group. In this regard, Kalem 
et  al. reported a significant difference between the two 

groups in terms of maternal weight, which was higher 
in the progesterone group than in the control group.[13] 
In addition, at the end of pregnancy, the maternal BMI, 
mean weight, mean Apgar score, and mean gestational 
age at birth were higher in subjects treated with utrogestan 
tablets than those in the control group. Wadhwa et  al. 
conducted a study to comparatively investigate the effects 
of dydrogesterone  (oral progesterone analog) and the 
routine treatment (resting and high‑protein diet) in pregnant 
women in 28–34  weeks of pregnancy with a fetus with 
IUGR. Based on the results, the mean birth weight was 
higher in the group treated with dydrogesterone or oral 
progesterone analog than in the control group. In addition, 
the need for hospital services, the low Apgar score at birth, 
and the mortality rate were also higher in the intervention 
group than in the control group.[9]

In this study, there was no fetal death in the intervention 
group, while in the control group, four cases of fetal 
death were observed. In this regard, a study showed 
that in the first trimester, utrogestan in women at risk of 
abortion can be effectively administered to women with 
the proper indications.[14] A study reported that suppository 
progesterone could reduce the rate of abortion in women 
at risk of abortion and 20  weeks of their pregnancy.[15] 
Diemert et al. reported that progesterone by 1 ng/ml in the 
second trimester was associated with an augmentation in 
birth weight.[16]

Termination of pregnancy in the intervention group in the 
majority of subjects  (54.5%) was normal vaginal delivery, 
and in the control group  (60.6%) was cesarean section. 
In the majority of subjects in the intervention group, PI 
and RI of the umbilical artery decreased. In the majority 
of the intervention group  (54.5%), umbilical arterial 
end‑diastolic flow increased. Along with these results, in 
a study conducted by Vafaei et  al., significant reduction 
in the PI of the uterine artery was seen after progesterone 
administration.[17] A study has also shown that in IUGR 
pregnancies, RI, PI and S/D ratio of the umbilical artery 
were higher than the normal group.[7]

Besides that, the results of another study showed that 
decreased progesterone during the last weeks of pregnancy 

Table 1: Comparison of demographic and clinical characteristics of mothers between two groups
Variables Mean±SD P

Control group Intervention group
Mother's age (years) 28.30±5.92 27.70±3.25 0.609
Maternal weight at the beginning of pregnancy (kg) 57.67±8.57 61.65±9.74 0.078
Maternal weight at pregnancy (kg) 67.60±9.15 74.24±10.07 0.007**
Maternal BMI at the beginning of pregnancy 22.12±3.44 23.38±3.48 0.137
Maternal BMI at the end of pregnancy 25.94±3.71 28.07±3.86 0.025*
Mother's systolic blood pressure 105.45±11.34 102.73±8.76 0.278
Maternal diastolic blood pressure 68.48±8.15 65.76±7.51 0.162
Gestational age based on LMP (day) 231.58±15.20 228.21±8.90 0.278
*P<0.05, **P<0.01. SD: Standard deviation, BMI: Body mass index, LMP: Last menstrual period
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in mice reduced the growth of the fetus and the placenta, 
and progesterone was considered a trophic stimulus for the 
placenta. The effect of progesterone reuptake in the last 
months of pregnancy was more pronounced in the placental 
basal zone, which was due to the high expression of 
mRNAs that encoded PR‑A and PR‑B isoforms.[18] Another 
study showed that vaginal progesterone may produce 
vasodilatory effects on the umbilical cord [17] due to 
decreased PI in the uterine arteries in the second and third 
trimesters of pregnancy. Nama et  al. observed that 

dydrogesterone significantly increased the birth weight of 
neonates with IUGR.[19] In some other studies, it has also 
been shown that progesterone and estrogen increase blood 
supply to the uterus and ultimately increase endometrial 
thickness.[20‑22] Female sex hormones such as estrogen and 
progesterone trigger the regulation of trophoblastic invasion 
and restoration of the uterine arteries by modulating the 
synthesis and release of angiogenic factors by placenta 
cells, and thus play a leading role in developing IUGR.[22‑24] 
However, in a study on the effect of maternal progesterone 
level on IUGR and its relationship with Doppler 
ultrasonography, progesterone caused no effect on the rate 
of placental blood flow.[7]

Progesterone vaginal suppository can reduce PI and RI 
middle cerebral artery and umbilical artery in Doppler 
ultrasound and can improve fetal‑placental perfusion in 
pregnancies with preterm delivery IUGR.[7] The progesterone 
compounds do not affect the blood flow and thickness 
of the uterus.[25] It is likely that the main reason for the 
inconsistency in the results of studies is the multifactorial 
nature of IUGR and the difference in the methodology and 
type of progesterone used in various studies.[26]

In the present study, taking utrogestan tablets did not show 
any side effects in patients. In a study, utrogestan was 
prescribed for patients at risk of miscarriage in the first 
3 months. During the study, patients did not experience 
any particular side effects; only a few patients reported 
morning headache, and at the completion of the study, 61 
out of 68  patients were discharged with complete health 
and no complications.[13] Taken together, utrogestan does 
not cause any maternal and fetal side effects and is a safe 
drug during pregnancy.[26]

Conclusion
It seems that utrogestan, a progesterone imitator, is effective 
in reducing IUGR and ultimately improving pregnancy 
outcomes. More clinical trials are required to determine the 
role of utrogestan in treating IUGR.
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