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The impact of isosorbide mononitrate on cervical
ripening and labor induction in primiparous women
with term pregnancy: A double-blind, randomized,
controlled trial

Hamideh Yazdizadeh, Parvin Abedi, Shahnaz Najar, Kambiz Ahmadi Angali’

ABSTRACT

Background: The most favorable method for cervical ripening is not fully agreed upon by practitioners; however, vaginal
administration of isosorbide mononitrate (IMN) is considered a low-risk method of labor induction for pregnant women at full term.
Our study was designed to assess the effect of IMN on cervical ripening and labor induction among primiparous women in Iran.
Materials and Methods: A randomized, double-blind, placebo-controlled trial was conducted on 90 primiparous women with Bishop
score <5, term pregnancy, and no sign of labor. The women were allocated into two groups to receive either a 40 mg (2 x 20 mg)
IMN tablet vaginally (n = 45) or placebo (n =45) at 0 and 12 h. If uterine contractions were not present after 24 h, women were
sent to the labor section for induction of labor. Bishop score, reason for induction, duration of active, second, and third phase of
labor, and mode of delivery were assessed.

Results: There was a significant difference between the IMN group and the controls with respect to the Bishop score
(4.92 vs. 4.03, P = 0.0.01), induction to active phase interval (387.6 vs. 520.4 min, P = 0.03), the length of induction
(350 vs. 446 min, P=0.03), and the drug administration to delivery interval (33.9 vs. 36.2 h, P =0.03). The major side effect of
IMN was headache, which responded to analgesia.

Conclusions: IMN can be an effective alternative drug for cervical ripening and could decrease the labor interval. Further studies
are necessary to fully address the benefits of IMN, especially in pregnancies of gestational age greater than 42 weeks.
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in a hospital setting are prostaglandins which have some
potential risks, e.g., hyperstimulation, that limit their usage
in outpatient environment.?!

INTRODUCTION

t this point in time, the best method for cervical
ripening has not been agreed by practitioners.

Induction of labor with an unripe cervix is the main ~ An agent that ripens the cervix without stimulating uterine

cause of induction failure.!! The agents that is used to soften
the cervix, should soften cervix with limited side effects
for the woman (nausea and vomiting) and neonate (low
APGAR score).”” Medical and non-medical methods are
used for labor induction. However, some agents for cervical
ripening have many side effects and cannot be administered
as outpatient treatment. The agents most commonly used
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activity would be ideal for outpatient treatment. Nitric
oxide (NO) is a free radical with a short half-life for cervical
ripening. Studies show that reduction of NO in the cervix
may be a cause of post-term pregnancy,® because the
main effect of NO is rearrangement of collagen, thereby
allowing NO to soften the cervix without causing uterine
contractions.'® Isosorbide mononitrate (IMN) is a drug
used principally in the treatment of angina pectoris, which
acts by dilating the blood vessels so as to reduce blood
pressure.”8! In animal studies, compounds like IMN and
glyceryl trinitrate facilitate the production of NO to induce
cervical ripening.’» In a study by Ekerhoved et al., women
received 40 mg IMN or placebo vaginally 4 h before
elective cesarean, which induced a significant increase
in cervical distensibility.®! A study in which women with
term pregnancy self-administered 40 mg IMN or placebo
vaginally at 48 h, 32 h, and 16 h before scheduled hospital
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admission provides evidence on the efficacy of outpatient
IMN for pre-induction cervical ripening.!*”’

There are very few studies across the world that have
evaluated the effect of IMN on cervical ripening, and to date,
there are no studies that have evaluated this effect in Iran.
Furthermore, other cervical ripeners like prostaglandins
have certain side effects, and also using prostaglandins is
not routinely followed in Iran. Our study aimed at to assess
the effect of IMN on cervical ripening and labor induction
among primiparous women in Iran.

MATERIALS AND METHODS

This was a randomized, double-blind, placebo-controlled trial.
The study was approved by the Ethics Committee of Ahvaz
Jundishapur University of Medical Sciences. All women gave
signed written informed consent prior to the study. Sample
size calculation was carried out by comparing the means
among two groups (intervention and control). Mean + SD of
Bishop scores for the two groups were 6 +4.1 and 4 + 1.78,
respectively.!'!! Power was set at 0.8, alpha level at 0.05, and
the confidence interval (CI) at 95%. A total sample size 40 was
needed in each group, which was increased to 45 per group
to account for an additional 15% in attrition size.

Participants

Participants in this study consisted of 90 primiparous women
who came to the Sina hospital (an educational hospital in
Ahvaz, Iran), presenting with any signs of labor at term
pregnancy from June to October 2010. The participants
were selected from 114 women according to the inclusion/
exclusion) criteria. Inclusion criteria were: Primiparous
women of age 18-35 years, Bishop score <5, confirmed
gestational age with a sonogram in the early weeks of
gestation, body mass index (BMI) in the first trimester
between 19.8 and 26, cephalic presentation, singleton
fetus, having a normal non-stress test or biophysical test in
the past 48 h, and gestational age of 40-42 weeks. Women
with history of headache, alcohol abuse, polyhydramnios,
placenta previa, or probability of placenta abruption, or
any contraindication for induction of labor were excluded.

Randomization

Randomization to IMN or placebo was done in 1:1 ratio
using a table of random numbers generated by Microsoft
Excel. For example, if the sequence of the list generated by
the computer was ABBAA, the first subject was randomized
to the intervention group (A), followed by the second subject
to the control group (B). The process continued until 90
subjects were enrolled into the two study groups. IMN
and placebo were put into 90 individual pharmaceutical
packages so that researchers and participants were not
aware of the allocated treatment. None of the researchers

had access to the information about allocation to the control
or IMN group until the completion of the study.

Intervention

All women were examined at the first visit by one
of the researchers (HY) and their Bishop score was
measured. Each woman underwent a non-stress test and
biophysical profile test (if they did not have it done in the
past 48 h). A questionnaire was prepared for gathering
socio-demographic data. A checklist was designed for
measuring Bishop scores, blood pressure, length of
first, second, and third stage of labor, and neonatal
outcomes (APGAR in the 1% and 5" minutes after birth).

Women were permitted to go home and instructed to
come to the hospital immediately if they had any sign of
dangerous symptoms (leakage of amniotic fluid, vaginal
bleeding, reduction in fetal movements); otherwise they
were asked to come back to the hospital after 12 h. The
IMN group received 40 mg IMN (2 x 20 mg) in the posterior
fornix of the vagina, and the control group received placebo
in the same site at 0 and 12 h. IMN tablets were prepared
in Dubai (Neopharma, Abu Dubai, UAE) and the placebo
tablets were prepared by a pharmacist in Ahvaz to have
an identical appearance to IMN. A medical, demographic,
and detailed obstetric history was taken and a physical
examination performed for all participants by one of the
researchers. After 12 h, the women were examined vaginally
by the researcher and, if their labor had not started, a second
dose of IMN or placebo was administered. All women at
this stage were admitted to the labor section of the hospital
and monitored until delivery.

If the labor did not start 24 h after first administration of the
drug, labor induction was performed using classic induction
of oxytocin, 10 IU in 1000 Ringer’s solution starting at
4 microunits/min.

Outcome measures

Primary outcome measures included changes in Bishop
score, length of the drug administration to active phase of
labor, length of induction, the induction to delivery interval,
the drug administration to delivery interval, the amount of
oxytocin that was used, and the length of the second and
third stages of labor. Mother or neonate complications,
newborns’ APGAR scores at the 1%t and 5 minutes after birth,
and cesarean rates were recorded as secondary outcomes.

Statistical analysis

Data entry and analysis was carried out using SPSS
version 16 (2006, SPSS Inc., Chicago, IL, USA).
Between-group differences were assessed using an
independent t-test for continuous variables, Chi-square
test for categorical variables, and General Linear Model
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Repeated Measure for testing Bishop scores in different
times. The third stage of labor was not normally distributed
and the Mann-Whitney U test was used for between-group
differences. P <0.05 was considered statistically significant.

REesuLTs

The flow diagram in Figure 1 includes detailed information
on the recruitment and retention of participants. Eighty
women completed the study. The two groups did not
have any significant difference in socio-demographic and
obstetric history at baseline [Table 1].

The mean first Bishop score was 2.8 + 1.07 and 3.1 £ 1.3
for the intervention and control groups, respectively. The
Bishop scores 12 h after intervention were 3.1 + 1.5 and
3.2 + 1.3, respectively. The scores 24 h after intervention
were4.9+1.5and 4.03 + 1.5 in the intervention and control
groups, respectively. The General Linear Model Repeated
Measure showed a significant difference between groups
regarding Bishop scores (P = 0.008) [Table 2].

The duration of induction to active phase interval was
387.6 £ 215 and 520 + 201 min in the intervention and
control groups, respectively (95% CI = 393.8, 519.6,
P=0.031). The drug administration to delivery interval was
significantly shorter in the IMN group compared with the
control group (33.9+3.4vs. 36.2+3.7h,95% CI=2034.2,
2179.9, P = 0.032). Uterine contractions started in 10

women in the intervention group and 4 women in the
control group without using induction drugs. There was no
significant difference between the two groups regarding the
length of the active phase, the amount of oxytocin required
for induction, and the length of the second and third stages
of labor [Table 2]. Overall, 75.6% of participants in the
intervention group and 89.7% in the control group needed
induction (P > 0.05). In the intervention group, 24.4%
of women underwent cesarean because of meconium
passage versus 25.6% in the control group. Ninety-five
percent of the IMN group and 100% of the placebo group
had neonates with APGAR >7 at the 1% minute after birth.
The two groups did not have any significant differences

Table 1: Socio-demographic and obstetric characteristics of
participants at baseline

Characteristics Experimental Control P value
group (n=41) group (n=39)
MeanzSD or number (%)
Age 22.8+3.5 23+3.9 0.74
Education
Primary 11 (26.8) 18 (46.2) 0.17
High school 17 (41.5) 13 (33.3)
Secondary high school 13 (31.7) 7(17.9)
University 0 1(2.6)
History of abortion 7(17.1) 4 (10.3) 0.52
Gestational age (days) 283+2.1 283+3.2 0.85
Body mass index (kg/m?) 23.3+2 22.7¢1 0.11

168 women screened over 5 months

24 women refused to

54 were not eligible for

A

participate

the study

90 women randomized

Control group
n=45

6 women dropped out

(did not come back to |,

the hospital after
12 hours)

Control group
n=39

Intervention group
n=45

4 women dropped out

_| (did not come back to

the hospital after
12 hours)

Intervention group
n=41

Figure 1: Flow diagram of recruitment and retention of participants in the study
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Table 2: Bishop score and labor progress (mean and standard deviation) in the intervention (IMN) and control groups

Variables IMN group (n=41) Control group (n=39) Confidence interval P value
MeanzSD or number (%)

Primary Bishop score 2.841.07 3.1£1.3 0.83,0.23

Bishop score after 12 h 3.1£1.5 3.2¢1.3 0.76, 0.49 0.008
Bishop score after 24 h 4.9+1.5 4.03+1.5 0.20, 1.59

Induction to active phase interval (minutes) 387.61£215 5201201 393.8,519.6 0.031
Length of active phase (minutes) 150187 156175 130.4,177 1 0.782
Length of induction (minutes) 350+135 4464166 354, 445 0.032
Length of second stage of labor (minutes) 56.5+19.5 56.6+33.9 48.5,64.5 0.995
Length of third stage of labor (minutes) 6.7+3.6 8+3.9 5.3,9.46 0.432
Induction to delivery interval (hours) 9.9+3.4 12.2+£3.7 594, 739.8 0.031
Drug administration to delivery interval (hours) 33.9+3.4 36.2+3.7 2034.2,2179.9 0.032
Bishop score 26 after 24 h [n (%)] 17 (41) 6 (15) 0.8,0.71 0.011

IMN: Isosorbide mononitrate

in the mode of delivery, reason for cesarean, or neonatal
outcomes (P> 0.05). Headache was the most common side
effect of IMN (56.1% vs. 7.7%, P < 0.001); however, only
three women needed analgesia for headache.

DiscussioN

Our study aimed to evaluate the impact of IMN on cervical
ripening and labor induction in primiparous women. All
women recruited to the study had Bishop score <5. We
observed uterine contractions starting in 10 (24.4%) women
in the intervention group using only IMN treatment without
the need of induction drugs. Other studies that have used
IMN showed similar changes in the Bishop score.!!1:12!
However, some previous researches are not consistent
with the present study. In a study by Bullarbo et al., the
mean Bishop score was not significantly different between
the intervention and placebo groups. This discrepancy is
likely because in their study, the intervention group received
only a single dose of IMN (40 mg), 24 h before admission to
the hospital.[*® In our study, the proportion of women with
Bishop score >6 after 24 h in the IMN group was significantly
higher than that in the placebo group. In a study conducted
by Eddama et al., the proportion of women with an unripe
cervix after 24 h of outpatient treatment was significantly
lower in the IMN group as compared with the placebo
group (64% vs. 77%, P = 0.02).14

The induction to active phase interval and the drug
administration to delivery interval were reduced significantly
in the intervention group. In studies comparing IMN with
misoprostol or dinoprostone, IMN was not as effective as
these two drugs for cervical ripening.[!11% However, in
research evaluating the pure effect of IMN in comparison
to placebo, IMN has been shown to be an effective means
of ripening the cervix.ll%

In the present study, the length of active phase, and that of
second and third stages of labor did not change. It appears
that IMN as a cervical ripener only reduces the induction
to active phase interval. These findings are in the line with
those of other studies.!!1:1516]

The induction to delivery interval was significantly different
between the two groups (P =0.032). The duration between
active phase and delivery is an important predictor for
adverse pregnancy outcomes.'”! Prolonged labor is a cause
of 8% of maternal mortality in developing countries'®
and can increase maternal morbidity in the short term
e.g., infection and long term such as obstetric fistula® The
drug administration to delivery interval was significantly
shorter in the intervention group. The results of other studies
are not similar to those of our study in this regard.!?%
However, this is because in the other studies, if the Bishop
score was <7, prostaglandin or cervical catheter was used
for cervical ripening. The effect of prostaglandin on the
Bishop score has been well documented.?*?!! The use of
prostaglandin or cervical catheter for cervical ripening is not
common in Iran. The results of Bollapragada et al.’s study
refute any significant difference between IMN and placebo
groups regarding the admission to delivery interval.!*"!
This discrepancy might be explained by the fact that the
women in the Bollapragada et al.’s study administered
IMN and placebo themselves at home, while in our study
the drugs or placebo were administered in-hospital by one
of the researchers. The insertion method could influence
the effectiveness of IMN, and we recruited primiparous
women (17.1 of IMN group and 10.3% of placebo group
had a history of abortion) versus nulliparous women.

In our study, the fetal heart rate abnormalities, cesarean
delivery rate, APGAR scores, and neonatal outcomes were
similar in the two groups. However, IMN was associated
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with a significant increase in headache, but only three
women needed analgesic drugs. This rate is comparable
to the incidence observed in other studies of IMN used for
cervical ripening at term.317]

This is the first study conducted in Iran to assess the effect
of IMN on cervical ripening and labor induction among
primiparous women. Because other cervical ripeners are
not routinely used in Iran, e.g., prostaglandin in term
pregnancies, IMN has the potential to be a safe and
cost-effective alternative for cervical ripening.

Our study has some limitations. As the purpose of the study
was to assess the impact of IMN on primiparous women, the
results are specific to primiparous women only and may not
be easily generalized to other women. The administration
of IMN and placebo was performed in the hospital setting
owing to the uncertainty of correct use at home. There is a
need for further investigation into home administration of the
drug. We also did not compare the cost effectiveness of IMN
before induction in this study. Future studies should consider
an economic evaluation in the context of these results.

CONCLUSIONS

IMN can be an effective alternative drug for cervical
ripening and could decrease the labor interval. Further studies
are necessary to fully address the benefits of IMN, especially
in pregnancies of gestational age greater than 42 weeks.
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