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Abstract

Abstrak

Objective : to evaluate whether maternal progesterone
and estradiol levels could be used to predict the success of
induction of labour (IOL).

Tujuan : mengevaluasi kadar progesteron dan estradiol ibu
sebagai prediktor kesuksesan induksi persalinan.

Methods : This cross-sectional study was conducted at the
Women's Health Clinic as well as the delivery suite of Dr.
Cipto Mangunkusumo Hospital during the period of May
2016 to April 2017. Blood samples of term pregnant women
who were indicated for IOL were obtained before birth.
Results : A total of 44 subjects were recruited in this study.
Of these, 24 subjects had successful IOL while the other 20
subjects had IOL failure. There was no significant difference
in progesterone among both groups (66,7% vs 75%, p=0,55).
The estradiol levels in subjects who successfully performed
induction had an average of 16,916.28 ± 2,574.75 pg/mL
which did not differ significantly from the failed of induction
group with estradiol levels of 14,832.24 ± 2374.47 pg/mL (p
= 0,65).
Conclusions : We found no significant association between
both maternal progesterone and estradiol levels and the
success rate of IOL. Further studies with larger sample sizes
are required to confirm whether progesterone and estradiol
play pivotal roles in the success of IOL.
Keywords : estradiol, induction of labour, progesterone.

Metode : Penelitian ini menggunakan desain potong lintang
yang berlangsung pada bulan Mei 2016 hingga April 2017
di Poliklinik dan IGD Kebidanan Rumah Sakit Umum Pusat
Rujukan Nasional Cipto Mangunkusumo. Pasien hamil aterm
yang dilakukan induksi persalinan dan memenuhi kriteria
penelitian akan diambil sampel darah sebelum persalinan.
Hasil : Dari 44 subjek yang mengikuti penelitian, 24 subjek
berhasil dilakukan induksi persalinan dan 20 subjek gagal.
Tidak terdapat perbedaan bermakna pada kadar progesteron
Antara kedua grup (66,7% vs 75%, p=0,55). Kadar estradiol
pada pasien yang berhasil dilakukan induksi memiliki ratarata 16.916,28 + 2.574,75pg/mL yang tidak berbeda jauh
dengan kadar estradiol pasien yang gagal induksi yaitu
14.832,24 + 2374,47pg/mL (p = 0,65).
Kesimpulan : Tidak terdapat perbedaan bermakna antara
kadar progesteron dan estradiol maternal terhadap
keberhasilan induksi persalinan. Penelitian lebih lanjut
dengan jumlah sampel yang lebih besar dibutuhkan untuk
mengkonfirmasi hubungan ini dengan lebih baik.
Kata kunci : estradiol, induksi persalinan, progesteron

Correspondence author : Kanadi Sumapraja, kanadisuma@yahoo.com

INTRODUCTION
Induction of labour (IOL) is one of the most
common procedures in modern obstetrics,
performed in approximately 20% of all deliveries1-3.
Despite being frequently performed, IOL does
not always result in vaginal delivery, particularly
when the cervix is not ready for induction4,5.
Therefore, it is important to determine the most
appropriate method to predict successful IOL
and vaginal delivery.

Previously, the traditional method to assess
whether induced labour will result in successful
vaginal delivery is the Bishop’s score. However,
Bishop’s score is subjective, and it is not accurate
for predicting the outcome of labour induction6-9,
especially when the external ostium is closed6,10.
In addition, the procedure of calculating Bishop’s
score is painful. By considering these limitations,
the necessity of finding alternative measures to
predict the success of IOL is obvious.
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Progesterone and estradiol are considered
essential hormones in the process of parturition. At
term, human parturition requires an orchestrated
set of hormonal and morphological changes
within uterine tissues11, some of which include
up-regulation of myometrial progesterone A,
estrogen α, prostaglandin, and oxytocin receptors.
A decreased progesterone/estradiol ratio has
been associated with successful labour12.
To our knowledge, no studies regarding
the role of progesterone and estradiol levels
in predicting IOL successfulness have been
conducted. We aimed to investigate whether
maternal progesterone and estradiol could be
used to predict the success of IOL.
METHODS
A cross-sectional study design was used. This
study was conducted at Dr. Cipto Mangunkusumo
Hospital, Jakarta, Indonesia, during the period
between May 2016 and April 2017. Subjects
were term pregnant women who were indicated
to undergo IOL. Exclusion criteria were twin
pregnancy and breech presentation. Maternal
progesterone and estradiol levels were assessed
immediately before birth in all subjects.
Blood sampling
Blood (5 mL) samples were collected by
venipuncture of the brachial vein immediately

before birth in all cases. Collected blood samples
would be sent directly to a laboratory to assay
serum analysis of progesterone and estradiol.
Statistical analysis
All statistical analysis was performed using SPSS
23 for Mac. Normally distributed continuous
variables were compared using the Student's
unpaired t-tests, while nonnormal distributed
variables were compared using the MannWhitneyU test. For categorical variables, the
Chi-Square or Fisher’s exact test was carried
out as appropriate. Pvalues less than 0.05 were
considered statistically significant.
RESULTS
A total of 44 subjects were recruited in this
study. Twenty-four subjects successfully induced
labour, while 20 had induction failure. Maternal
age, parity, and gestational age were similar
among groups (Table 1). Statistical analysis
revealed that cervical length and initial pelvic
score differed among both groups (p = 0,02 and
p < 0,01, respectively). We did not find significant
difference between maternal progesterone and
estradiol levels among both groups (p = 0,55
and p = 0,65, respectively) Types of induction,
progesterone levels, estradiol levels, estimated
fetal weight, amniotic fluid index, and the
presence of anaemia, rupture of membranes,
and severe preeclampsia were not significantly
associated with the success of IOL.

Table 1. Baseline Maternal and Fetal Characteristics of the Subjects
Characteristics
Age (years)
Parity
Nulliparous
Multiparous
Gestational age (weeks)
Methods of IOL
Misoprostol
Other (Foley catheter
and oxytocin)
Progesterone levels
>60 ng/mL
≤60 ng/mL
Estradiol levels
Estimated fetal weight
(grams)
Amniotic fluid index
Cervical length (centimeters)
Initial pelvic score
Anemia
Rupture of membranes
Severe preeclampsia

Induced labour (n = 24)* Induced labour (n = 24)*

P-value

31.08 +1.18

28.35 +1.13

0.11

12 (50%)
12 (50%)
38 (37-41)

14 (70%)
6 (30%)
37 (37-41)

0.18B

22 (91.7%)
2 (8.3%)

19 (95%)
1 (5%)

1.000A

16 (66.7%)
8 (33.3%)
16.916.28 + 2.574.75
2890.17 + 98.76

15 (75%)
5 (25%)
14.832,24 + 2.374,47
2813.15 +109.98

0.55A
0.65D
0.61D

8.81 (7-32)
2.82 (1.8-3.56)
2.5 (0-7)
5 (20.8%)
17 (70.8%)
21 (87.5%)

10 (5-19)
3.09 (1.8-3.49)
1 (0-4)
6 (30%)
10 (50%)
16 (80%)

0.64C
0.02C
<0,01C
0.484B
0.16B
0.65A

OR (CI 95%)

D

0.429 (0.12-1.49)

0.54C
0.58 (0.49-6.99)
0.67 (0.18-2.50)
2084.03 (- 5097.289265.35)

0.61 (0,16-2.42)
0.41 (0,12-1.43)
1.75 (0.34-8.95)
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*Categorical data are presented in frequency (percentage), while numerical data are presented in mean ± SD
A
Using Fisher’s exact test, BUsing Chi-Square test, CUsing Mann Whitney U test, DUsing student’s unpaired t-test

DISCUSSION
Several factors that affect the successfulness of
IOL include maternal progesterone and estradiol
levels, maternal age, gestational age, parity, body
mass index, initial cervical dilatation, initial pelvic
score, methods of IOL, amniotic fluid index, the
presence of anemia, the presence of severe
preeclampsia, doses of misoprostol, oxytocin,
birthweight, and rupture of membranes12-14. In
our study, we did not find significant association
between maternal age, parity, gestational age,
methods of IOL, estimated fetal weight, initial
pelvic score, amniotic fluid index, anaemia, rupture
of membranes, and severe preeclampsia, and
the success of IOL. However, cervical length and
initial pelvic score were significantly associated
with IOL successfulness (p = 0,02 and p < 0,01,
respectively).
In the present study, we did not find a significant
association between progesterone level and
the successfulness of IOL. This is in line with a
previous study by Konopka et al12which reported
that patients with high progesterone levels also
achieved successful dinoprostone-induced labour.
In viviparous species, progesterone withdrawal is
a main trigger for parturition. In the majority of
animals, parturition is preceded by a decrease
in circulating progesterone levels mediated by
hormonal interactions that inhibit progesterone
production by either placenta or corpus luteum15.
However, in human, parturition occurs without a
decrease in systemic progesterone levels. Labour
would still occur even if the myometrial cells
are exposed to high levels of progesterone16-18.
One possible explanation is that progesterone
withdrawal in human parturition is partly mediated
by changes in the relative levels of the nuclear
progesterone isoforms, progesterone receptor-A
(PR-A) and progesterone receptor-B (PR-B),
in myometrial cells. When PR-A expression is
elevated, it inhibits the anti-inflammatory actions
of PR-B and stimulates-inflammatory gene
expression in response to progesterone, which
may result in labour19.
Previous studies in women have found that
one of the keys to initiation of parturition is
local steroid hormone metabolism20. Estrogen,
particularly estradiol, promotes labour by

stimulating biochemical and physical changes in
myometrial cells that affect uterine contractility
and excitability. Numerous studies have suggested
that estradiol increases the expression of genes
in myometrium cells that promote synchronised
contractions. In this study, although maternal
estradiol level in the induced labour group was
higher, it was not significantly associated with the
success of IOL. This is in contrast to a previous
study by Konopka et al12 which found that higher
estradiol level was linearly associated with the
success of dinoprostone-induced labour. In
pregnancy, the myometrium is exposed to high
levels of estrogen in the forms of estradiol,
estrone, and estriol for the majority of pregnancy.
Prior to labour onset, systemic estrogen levels
remain roughly the same21. Despite the high levels
of circulating progesterone and estrogen levels
during pregnancy, the levels of estradiol could
decrease. This might occur due to changes in 17βhydroxysteroid dehydrogenase (17βHSD) type
2.Cervical epithelium possessed high oxidative
17βHSD activity by efficiently converting estradiol
to estrone. Increased 17βHSD type 2 expression
in the cervical epithelia maintains elevated
progesterone levels with a decrease in estradiol,
similar to the steroid hormonal environment of
the mouse cervix during the softening phase
of remodelling. However, during parturition,
17βHSD type 2 was down-regulated, thereby
leading to increased estradiol levels21.
To this date, studies concerning the levels
of estradiol prior to labour onset are scarce.
We speculate the insignificant association
between estradiol levels and the success of IOL
is due to complex biomolecular interactions
underlying the metabolism of estrogen and its
receptors, particularly estrogen receptor (ER )
and estrogen receptor β (ERβ). Progesterone
may inhibit ERα and ERβ expression, which may
prevent labour22,23.
CONCLUSION
We find that both maternal progesterone and
estradiol levels are not significantly associated
with the success rate of IOL. Further studies
with larger sample sizes are required to confirm
whether progesterone and estradiol play pivotal
roles in the success of IOL.
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