ORIGINAL ARTICLE

DOI: 10.4274/gulhane.galenos.2021.81300

Gulhane Med J 2022;64:79-83

Nifedipine and indomethacin in preventing preterm labor
under 32 gestational weeks

O Giilsah Dagdeviren, ® Miinevver Aksoy, ® Ozge Yiicel Celik, ® Ayse Keles, ® Sevki Celen,

©® Ali Turhan Caglar

University of Health Sciences Turkey, Etlik Zubeyde Hanim Obstetrics and Gynecology Training and Research Hospital,

Clinic of Perinatology, Ankara, Turkey

Date submitted:
19.07.2021

Date accepted:
25.11.2021

Online publication date:
15.03.2022

Corresponding Author:

Gllsah Dagdeviren, M.D., University
of Health Sciences Turkey, Etlik
Zubeyde Hanim Obstetrics and
Gynecology Training and Research
Hospital, Clinic of Perinatology,
Ankara, Turkey
dagdevirengulsah@hotmail.com

ORCID:
orcid.org/0000-0003-3426-033X

Keywords: Indomethacin, nifedipine,
preterm labor, tocolytic agents

ABSTRACT

Aims: This study compared nifedipine and indomethacin treatments, commonly used tocolytic
agents, in terms of efficacy and maternal side effects.

Methods: This retrospective study included pregnant women spontaneous preterm labor
between 24 and 32 weeks of gestation who were treated with indomethacin or nifedipine
between January 2017 and June 2020. Subjects with polyhydramnios, multiple pregnancies,
preterm premature rupture of membranes, and those with 4 cm or more cervical dilatation,
and who required emergency cesarean delivery were excluded. Study endpoints were delivery
within 48 h, prolongation of pregnancy up to 34 weeks and 37 weeks, and maternal side effects.

Results: A total of 307 pregnant women were analyzed. Nifedipine and indomethacin were
administered to 205 and 102 patients, respectively. The median maternal age was 25 years in
both groups. The rate of delivery within 48 h was significantly higher by 20.6% among subjects
who received indomethacin compared with the 9.8% delivery rate among subjects who
received nifedipine (p=0.009). However, delivery after gestational 34 weeks and 37 weeks were
significantly higher in the nifedipine group (p<0.001 and p=0.003, respectively). No patients
in the indomethacin group had side effects, but 6.8% of the nifedipine group required drug
change due to side effects.

Conclusions: This study showed that nifedipine was superior to indomethacin in achieving
a 48-hour delay in preterm labor, increasing the gestational age at birth, and decreasing the
preterm delivery rates.

Introduction

Birth with a gestational age between 20 0/7 and 36 6/7 is

time (48 h) to allow sufficient time for administrating antenatal
corticosteroids and neuroprotective magnesium sulfate.

Magnesium sulfate, beta-agonists, non-steroidal anti-

called preterm (1). The prevalence of preterm birth is between
5% and 18% worldwide (2), and 15% occurs before the 32nd
week of gestation (3). Spontaneous preterm deliveries are
responsible for 70-80% of all preterm deliveries (4). About 30%
of women with acute preterm labor recover without treatment
(5), and only 50% of the patients hospitalized for preterm labor
experience preterm delivery (6-8).

Tocolytics are used to reduce or stop uterine contractions

and delay or prevent labor by preventing the cervical change
process. With tocolytic therapy, delivery is delayed for a short

inflammatory drugs (NSAIDs), or calcium channel blockers
(CCBs) are short-term tocolytic agents used to prevent preterm
labor. NSAIDs and CCBs are the most effective agents in
delaying labor and improving neonatal and maternal outcomes
(9). The use of NSAIDs has been associated with premature
closure of the ductus arteriosus and oligohydramnios (10). The
use CCBs or NSAIDs between viability and 32 weeks or use
CCBs at and after 32 weeks of gestation to stop preterm labor is
recommended as a preventive measure (11). Hence, nifedipine
from the CCB class and indomethacin from the NSAIDs class
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are widely used. Studies comparing NSAIDs and CCB have
obtained different results (12-15).

This study aimed to compare the efficacy and maternal side
effects of commonly used tocolytic nifedipine and indomethacin
as the first-line treatment.

Methods

The study was conducted retrospectively between January
2017 and June 2020 and approved by the Etlik Zubeyde Hanim
Obstetrics and Gynecology Training and Research Hospital
Institutional Review Board (decision no: 2020-14/08, date:
14.09.2020).

The study included pregnant women at a gestational age
between 24 and 32 weeks (confirmed by the date of last
menstruation and first-trimester ultrasound) who were admitted
to the hospital with spontaneous preterm labor, and were treated
with nifedipine or indomethacin. Patients with polyhydramnios,
multiple pregnancies, preterm premature rupture of membranes,
or 4 cm or more cervical dilatation were excluded.

Preterm labor diagnosis was defined in line with the
recommendations of the American College of Obstetricians
and Gynecologists (ACOG) Committee on Practice Bulletins:
Management of Preterm Labor: as “regular uterine contractions
accompanied by changes in cervical dilatation and/or effacement
or in the presence of signs of cervical dilatation of at least 2 cm
in addition to regular contractions” (1).

In our center, nifedipine is administered orally at 10 mg (1
capsule) in 3 doses, 20 min apart, followed by 10 mg orally
every 6 h for 48 h. Indomethacin is given rectal 100 mg (1
suppository) loading followed by 25 mg orally every 6 h for 48 h.
A course of betamethasone (12 mg intramuscular 2 doses every
24 h) to accelerate fetal lung maturation and neuroprotective
magnesium sulfate 6 g loading and 2 g/h maintenance therapy
is given to women at high risk of delivery within 24 h. Maternal
blood pressure is monitored every 15 min for the first 2 h, and
every 4-6 hours thereafter. Medication changes due to maternal
symptoms such as nausea, reflux, vomiting, flushing, headache,
dizziness, palpitations, tachycardia, or maternal hypotension
(systolic and diastolic blood pressure <90 mmHg and <50
mmHg, respectively) are recorded. Uterine contractions are
constantly monitored.

Information such as uterine contractions, maternal side
effects, and time of delivery after treatment was obtained
from the patient records. Response to treatment was defined
as cessation of uterine contractions within the first 2 h. Post-
treatment birth information was recorded at three-time points
(up to 48 h, 34 weeks, or 37 weeks). Subjects whose drugs were
changed due to side effects or drug unresponsiveness, those
who needed an emergency cesarean section for any reason
during treatment, and those who did not give birth in our hospital
were further excluded from the study.
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Statistical Analysis

Data were analyzed using Statistical Package for the Social
Sciences Statistics for Windows, version 23.0 (Armonk, NY:
IBM Corp., 2015). Kolmogorov-Smirnov test was used to test
the distribution of the variables. Mann-Whitney U test was used
to compare the numerical data between the indomethacin and
nifedipine groups if the variables were not normally distributed.
The chi-square test was used to compare categorical variables
between groups. Descriptive statistics were reported as median
(interquartile range) for continuous variables and numbers
(percentages) for categorical variables. P<0.05 was considered
statistically significant.

Results

Atotal of 330 patients hospitalized for preterm labor between
24 and 32 weeks of gestational age and who needed tocolysis
were included in this analysis.

As shown in Table 1, age, body mass index, parity, previous
preterm birth history, gestational age at the time of tocolysis,
initial cervical dilatation and effacement status, and history of
tocolysis in the current pregnancy was not different between the
two groups.

Table 2 shows the obstetric results of the drug responses of
both groups. In the first two hours, 84 patients (82.4%) receiving
indomethacin and 176 patients (85.9%) receiving nifedipine
responded to the tocolytic agent, and uterine contractions
stopped (p=0.422). Delivery occurred within 48 h in 20.6% and
9.8% of the patients receiving indomethacin and nifedipine,
respectively (p=0.009). Delivery occurred after 34 weeks of
gestation in 47.1% of the patients treated with indomethacin and
67.8% of the patients treated with nifedipine (p<0.001). Term
delivery (>37 weeks) rates were 28.4% among the subjects
treated with indomethacin and 45.9% among those who received
nifedipine (p=0.003). Preterm birth rates were 71.6% and
54.1% in the indomethacin and nifedipine groups, respectively
(p=0.004). The week of delivery was lower in those treated with
indomethacin than those treated with nifedipine (p<0.001).

Maternal side effects (hypotension (n=8) and tachycardia
(n=7) requiring a drug change developed in 15 (6.8%) of 220
patients using nifedipine. No patients receiving indomethacin
was developed side effects. The rate of maternal side effects
was significantly higher in the nifedipine group (p=0.026).
Eight (7.3%) of 110 patients who received indomethacin were
subject to drug change due to treatment unresponsiveness.
These patients were excluded from the study due to medication
changes. Of the remaining 307 patients, 205 were treated
with nifedipine and 102 with indomethacin. Neuroprotective
magnesium sulfate treatment was administered to 36 patients
in the indomethacin and 19 patients in the nifedipine group,
respectively.
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Table 1. Maternal characteristics of the sample (n=307)

Indomethacin (n=102) Nifedipine (n=205) p
Age? 25 (8) 25 (7) 0.541
Body mass index? 25 (4.7) 26 (4.3) 0.234
Nullipare® 62 (60.8) 125 (61.0) e
Multipare® 40 (39.2) 80 (39.0)
Prior preterm birth® 11 (10.7) 27 (13.1) 0.587
Gestational age® 29 (3.8) 29 (2.3) 0.641
Prior tocolytic history®
Yes 11 (10.8) 24 (11.7) 0.811
No 91 (89.2) 181 (88.3)
Cervical dilatation®
<2cm 71 (69.6) 136 (66.3) 0.565
>2 cm 31(30.4) 69 (33.7)
Cervical effacement®
<50% 75 (73.5) 166 (81.0) 0.135
>50% 27 (26.5) 39 (19.0)

aMedian (interquartile range), °(number (percentage)

Table 2. Obstetric outcomes (n=307)

Indomethacin group

(n=102) Nifedipine group (n=205) p value

Response in the first 2 hours? 84 (82.4) 176 (85.9) 0.422
Delivery in 48 hours? 21 (20.6) 20 (9.8) 0.009
Gestational age at delivery?

>34 week 48 (47.1) 139 (67.8) <0.001
>37 week 29 (28.4) 94 (45.9) 0.003
Preterm birth (<37 week)? 73 (71.6) 111 (54.1) 0.003
Birth week® 33 (7.5) 36 (5.6) <0.001

aNumber (percentage), "median (interquartile range)

Discussion

The response to the drug in the first 2 h was similar in both
groups. Delayed labor for 48 h and delivery after 34 weeks of
gestation and after 37 weeks were significantly higher in the
pregnant women taking nifedipine. Gestational age at birth was
significantly lower in the women given indomethacin. Whereas
no patient in the indomethacin group produced any side effects,
6.81% of them in the nifedipine group required drug change due
to the side effects.

NSAID, CCB, betamimetics, magnesium sulfate, and
oxytocin receptor antagonists used as tocolytic agents are
more effective than placebo in delaying labor for 48 h (9,16).
However, the use of betamimetics and magnesium sulfate is
no longer recommended for tocolysis due to high maternal and
fetal side effects (11,17). Nifedipine and indomethacin are now
more popular and widely used tocolytic agents. However, the
choice of primary care treatment varies. The National Institute
for Health and Care Excellence guideline (18), the French
College of Gynecologists and Obstetricians guideline (19), and
the World Health Organization (20) recommend nifedipine as a

first-line treatment. Some authors recommend indomethacin as
first-line tocolytic therapy for women between 24 and 32 weeks
of gestation (12). In many studies, indomethacin treatment
for tocolysis was compared with placebo with the result that
indomethacin-prolonged pregnancy, but different results were
shown in neonatal morbidity or mortality (14). A study by
Haas et al. (21) concluded that indomethacin was effective
in prolonging labor for 48 h compared to placebo, having low
maternal side effects and good neonatal outcomes. A review
article published in 2015 concluded that indomethacin was not
different from placebo, magnesium sulfate, or CCB in terms of
side effects, and it was associated with fewer maternal side
effects than betamimetics (14). Kashanian et al. (13) reported
that, among 79 preterm women, nifedipine was more successful
than indomethacin in stopping contractions within 2 h of starting
treatment. Additionally, when the contractions stopped within
the first 2 h with indomethacin, the effect continued for up to
48 h. Different from previous studies, although the response
to treatment was similar in the first 2 h, nifedipine was more
effective than indomethacin in delaying delivery.
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A recent Cochrane review concluded that indomethacin
was a powerful tocolytic with low maternal side effects but
remained suspicious for fetal complications (17). NSAIDs cross
the placental barrier and inhibit fetal prostaglandin synthesis;
thus, due to decreased renal blood flow and increased
vasopressin effect, fetal kidney failure and oligohydramnios
develop in 70% of the cases with their use beyond 72 hours
(22). Additionally, indomethacin is recommended before the
32nd week of gestation and for a maximum of 48 h to prevent
premature closure of the ductus arteriosus (23). Although the
ACOG recommends indomethacin for treating preterm labor (1),
indomethacin treatment is not recommended by some authors
and organizations (14,20,24,25), or limited use is recommended
due to controversial and insufficient data (26). Our study did not
evaluate the effects of nifedipine and indomethacin on the fetus;
on the other hand, it focused on the effectiveness of nifedipine
and indomethacin in stopping preterm labor.

CCB causes relaxation of the myometrium by blocking the
flow of calcium through the cell membranes. The commonly
used agent in this group is nifedipine (11). Haas et al. (21)
reported that CCBs could delay the delivery for 48 h in 66% of the
preterm labor cases and seven days in 62% of them. In a review
comparing tocolytic agents, the authors reported that nifedipine
was superior to betamimetics in delaying delivery beyond 48
h, seven days, and 34 weeks of gestation (27). Additionally,
nifedipine reduces adverse neonatal outcomes relative to
betamimetics and NSAIDs. In a single-center, randomized
clinical trial that compared magnesium sulfate, nifedipine, and
indomethacin for efficacy and maternal side effects among
women with acute preterm labor, no differences among the
three drugs were observed in delaying delivery for more than 48
h or seven days. Additionally, there was no difference in terms of
gestational age at birth (28). CCBs improved neonatal morbidity
compared to NSAIDs (11). Nifedipine is one of the safe tocolytic
agents first preferred in clinical practice in medical treatment
in the threat of preterm labor due to its rarity of maternal and
fetal side effects and its oral applicability (29). In our study, only
9.8% of the patients who received nifedipine delivered before
48 h. Unlike previous studies, nifedipine was more successful
in delaying labor than indomethacin, and the gestational age at
birth was longer. We suggest that the pregnancy with preterm
labor, the first choice of drug should be nifedipine to prevent
birth before 32 weeks of gestation, and indomethacin should be
an option for those who cannot tolerate nifedipine.

Our study has some limitations. We did not record the
newborn outcomes. Additionally, we could not evaluate the
effects of combinations as the number of patients who received
nifedipine plus magnesium sulfate therapy was small. However,
the study includes a reliable analysis of the response to tocolytic
therapy and maternal side effects among patients presenting
with preterm labor.
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Conclusion

In conclusion, the results of our study showed nifedipine
was superior to indomethacin in delaying labor for 48 h, which
is the goal of treatment in preterm labor. Thus, increasing the
gestational age at birth and reducing preterm birth rates were
more likely with nifedipine.
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