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Abstract
Objectives: to evaluate the effects of nifedipine with tocolysis under maternal and fetal
parameters.
Methods: a cohort study with 40 pregnant women admitted at a high-risk pregnancy ward
to inhibit premature labor between September/2010 to May/2012. Nifedipine was used as a
20mg sublingual attack dose and maintained 20mg every six and eight hours orally. The variables of the analysis were fetal heart rate (FHR), maternal heart rate (MHR), systolic blood
pressure (SBP) and diastolic blood pressure (DBP), and amniotic fluid index (AFI). All the
variables were evaluated prior to administrating nifedipine and approximately after 6 hours
and every 24 hours, until hospital discharge.
Results: there were no modification of the FHR (p=0.48) and the SBP (p=0.29). The MHR
increased after 24 hours, but with no statistical difference (p=0.08), returning to similar
levels as at admission within 48 hours. The DBP decreased at 6 (p=0.04) to 72 hours, being
stable afterwards. The AFI decreased significantly at 24, 48 and 72 hours.
Conclusions: the use of high doses of nifedipine with tocolysis causes a decrease of the
maternal’s diastolic blood pressure and consequently decreases the amniotic fluid index, but
probably without any clinical repercussions.
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Introduction

Methods

Premature childbirth (PCB) is defined as a pregnancy termination of until the 37th week or 259 days,
counting from the first day of the last menstrual
period. 1 This is an important cause for perinatal
morbidity and mortality and, therefore, a worldwide
public health problem, since approximately 15
million premature childbirths occur and are responsible for almost 1 million newborns’ deaths per
year.2,3
The cervix measurement by transvaginal ultrasonography, the use of vaginal progesterone in
patients at risk and tocolytic therapy in symptomatic
patients are interventions in preventing and avoiding
premature childbirth incidence.4-8 Several tocolytic
agents have already been researched. 4-6 The most
used drug for this purpose is nifedipine, which is
effective and of low cost.6
Nifedipine is a dihydropyridine blocker with low
toxicity and teratogenicity which blocks the extracellular calcium influx into the myometrial cell
membrane, as well as interacting with intracellular
calcium fixed proteins. 9-11 This action leads to the
relaxation of soft muscles, mainly vascular, uterine
and bladder. 9-11 The drug has a vasomotor action,
maternal and fetal, and a coronary and peripheral
vasodilator effect.9,10 Thus, a decrease in the blood
pressure is observed in hypertensive pregnant
women which is controversial in normotensive.9-13
Maternal side effects of nifedipine are well
described, and may occur due to the peripheral
vasodilator effect.4,5 However, fetal adverse effects
are little known,10-13 despite crossing the placental
barrier and being presented in the amniotic fluid.14
Studies on animals suggest that calcium channel
blockers may decrease uteroplacental flow. 9,10
However, studies on humans have not confirmed any
significant alterations, but there are controversial
results.6,11,12,15-17
The amniotic fluid plays an important role in the
fetal development. Its production is influenced by
the uteroplacental flow, which can cause oligohydramnios, in case it decreases.18 However, no studies
have been found on the effect of nifedipine on the
volume of the amniotic fluid. Thus, using an ultrasonography to measure the amniotic fluid index
(AFI), our objective was to determine the AFI in
pregnant women with premature labor who underwent tocolysis with nifedipine, in addition to systolic
blood pressure (SBP) and diastolic blood pressure
(DBP) and maternal heart rate (MHR) and fetal heart
rate (FHR).

A prospective observational cohort study was
conducted at the Centro de Atenção a Mulher
(CAM) (Woman’s Care Center) at the Instituto de
Medicina Integral Prof. Fernando Figueira (IMIP),
with 40 pregnant women using nifedipine to inhibit
a threat or premature labor from September, 2010 to
May, 2012.
The sample size was calculated using OpenEpi
2.3.1 program (Atlanta, GA, USA), considering data
from an analysis carried out with the first 10
patients. For a AFI mean before and after using
nifedipine of 13.0 ± 4.0cm and 9.0 ± 4.0cm, respectively, at a 95% confidence level and 80% of probability, 32 patients would be needed, but the number
increased to 40 pregnant women.
The inclusion criteria were: singleton, topical
and alive fetus; gestational age from 26 to 35 weeks;
intact amniotic membrane; threat diagnosic or
premature labor using nifedipine. Pregnant women
with chorioamnionitis, significant uterine fibroids,
fetal malformation and the use of other tocolytics
were excluded.
The frequency of uterine contractions in one
hour and cervical evaluation were subjectively
assessed in the obstetric emergency room by an
assistant physician on duty through a perception of a
manual and the indicatation of tocolysis, when
considered relevant, without any interference from
the researchers.
Premature labor was defined as persistent uterine
contractions (four in 20 minutes or eight in 60
minutes) with cervical alterations (80% of effacement or cervical dilation of >2cm).19 The threat of
premature labor was characterized by an increase in
the uterine contractile pattern for the gestational age
and the absence of the cervical modifications.19
The variables for characterizing the sample
were: maternal age; gestational age; number of
previous pregnancies, including current one; parity;
cervical dilation; number of uterine contractions in
20 minutes; total dose of nifedipine; frequency of
threat or premature labor; working without any
income; total time using nifedipine; and currently a
family income of <1 minimum wage. The variables
of analysis were: AFI (cm), SBP (mmHg) and DBP
(mmHg) and MHR (bpm) and FHR (bpm).
After the solicitated prescription requested by
the assistant physician, nifedipine was administered,
according to the service protocol, 20 sublingually,
attacking dose of 20mg, repeated after 30 minutes, if
needed (maximum of three doses), and maintaining
20mg orally at every 6 hours in the first 24 hours and
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every 8 hours in the subsequent 24 hours.
The SBP, DBP and MHR were measured by the
researcher, once, at the time of the ultrasonography,
using a professional adult stestoscope (WelchAllyn),
hand-held
anaeroid
sphygmomanometer
(WelchAllyn, Tycos Classic) and finger oximeter (GTech, OledGraph), calibrated and used exclusively
for the research. For SBP, the 1 st Korotkoff noise
was considered and for DBP, the 5 th noise was
considered.
The ultrassonography was performed by medical
specialists in the Medicina Fetal do CAM-IMIP
(Fetal Medicine Sector), measuring the FHR and the
AFI and using na equipment (Toshiba SSA - 350 th,
Corevision) with triplex system and convex transducer of 3.75MHz. The FHR was measured once,
while the AFI was measured three times, considered
being the average to be analyzed.
All the assessments (SBP, DBP, MHR, FHR and
AFI) were performed at the patient’s admission and
at every 6 hours in 24 hours using nifedipine, until
hospital discharge or at childbirth, without any prior
knowledge of previous measurements and performed
by different evaluators.
To measure the AFI, the maternal abdomen was
divided into four quadrants, using two perpendicular
imaginary lines that intersect at the level of the
umbilical scar. The vertical diameter of the largest
pocket of the amniotic fluid in each quadrant in
centimeters was measured and the sum of the values
determined the index.18
Data collection started after the approval of the
project by IMIP Human Research Ethics Committee
(document
number
1656-10),
CAAE
0181.0.099.000-09, the patient was only included
after agreeing and signing the Informed Consent
Form.
The statistical analysis was performed using
software R version 3.5.1 (Vienna, Austria). The data
were summarized by means and the standard deviations on the five occasions, and a mixed linear
regression model was adjusted. The multiple
comparisons of means were performed by Student t
test, with adjustment for multiple testing by
Benjamini & Hochberg’s method and confidence
intervals obtained at 95% (CI95%) for the mean
difference between each pair of occasions. For all
the analyzes, p <0.05 was considered.

Results

women, one was excluded due to chorioamnionitis
and uterine fibroids, totaling 40 pregnant women
with 149 assessments (Baseline: 40; 6 hours: 38; 24
hours: 34; 48 hours: 27 and 72 hours: 10).
Maternal age ranged from 14 to 36 years, with a
mean of 22.2 ± 6.5 years. The mean of the gestational age was 31.2 ± 1.9 weeks, ranging from 26 to
34 weeks. Most of the pregnant women had premature labor (92.5%) and had no monetary income
(85%), 35% had a family income of <1 minimum
wage. The median cervical dilation at admission was
3.0 cm and the number of uterine contractions in 20
minutes was four. The average total dose of
nifedipine was 202.5mg and the duration of use was
three days.
In Table 1 shows the sample and estimated
means, the standard deviation and CI95% of the
FHR, MHR, SBP, DBP and AFI, before nifedipine
and at 6, 24, 48 and 72 hours.
In Figure 1 shows that there were significant
differences in the estimated means of MHR
(p=0.03), DBP (p <0.001) and AFI (p <0.001).
The estimated mean of the FHR remained
unchanged in the assessments (p=0.48) (Table 2;
Figure 1).
It was emphasized that the FHR increased from
86.0 to 91.7bpm after 24 hours, without any statistical significance (p=0.08), and began to decrease,
returning to the baseline value after 48 hours (Tables
1 and 2; Figure 1).
The estimated mean of SBP did not alter significantly (p=0.29) (Table 2; Figure 1). Meanwhile, the
estimated mean of DBP decreased significantly from
6 hours (p=0.04) to 72 hours (p=0.04), presenting a
great decrease within 24 hours, from 69.0 to 61.3
mmHg (p<0.001), compared to the baseline values.
It is noteworthy that when comparing the estimated
means of DBP between the hours, there were no
significant differences observed (Table 2; Figure 1).
The estimated mean of the AFI did not alter
significantly within 6 hours (p=0.13), but decreased
from 13.6 to 10.9cm after 24 hours (p<0.001), to
10.0cm after 48 hours (p<0.001) and for 8.6cm
within 72 hours (p<0.001), compared to the baseline
values (Tables 1 and 2). There was a significant
difference from the estimated mean within the 6
hours of nifedipine use compared to 24 hours
(p<0.001), in 48 hours (p<0.001) and in 72 hours
(p<0.001), and in addition to 24 hours compared to
72 hours (p=0.02) (Table 2; Figure 1).

53 pregnant women with a diagnosis of threat or
premature labor were contacted, 11 of whom did not
meet the inclusion criteria. Of the 42 eligible
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Table 1
Mean and standard deviation (SD) of the sample and estimated means and 95% confidence interval (CI95%) of the maternal heart rate
(MHR), fetal heart rate (FHR), systolic blood pressure (SBP), diastolic blood pressure (DBP) and amniotic fluid index (AFI) of pregnant
women who underwent tocolysis with nifedipine.
Variables

Baseline (n=40)

FHR (bpm): Mean sample (SD)
Estimated means (CI95%)

143.6 (8.2)

146.4 (10.5)

143.6 (139.5-147.7)

146.4 (142.2-150.6)

MHR (bpm): Mean sample (SD)
Estimated means (CI95%)

48h (n=27)

144.5 (11.8)

141.3 (22.6)

144.5 (140.0-148.9) 141.3 (136.4-146.2)

72h (n=10)
142.2 (9.7)
141.6 (133.5-149.7)

86.0 (12.5)

90.0 (14.2)

91.6 (13.9)

84.8 (10.6)

80.8 (9.6)

90.1 (86.0-94.2)

91.7 (87.4-95.9)

85.7 (81.0-90.3)

85.3 (78.3-92.2)

107.2 (12.9)

107.6 (12.5)

110.4 (12.3)

107.2 (11.3)

110.4 (106.7-114.1)

106.9 (103.2-110.7)

DBP (mmHg): Mean sample (SD)
Estimated means (CI95%)

107.0 (103.1-110.9) 107.6 (103.4-111.7)

105.0 (5.3)
107.7 (101.7-113.6)

69.0 (10..3)

65.0 (9.9)

61.5 (9.6)

62.8 (11.5)

62.5 (7.9)

69.0 (659-72.1)

65.0 (61.8-68.1)

61.3 (58.0-64.6)

62.6 (59.1-66.1)

62.9 (57.8-68.0)

AFI (cm): Mean sample (SD)
Estimated means (CI95%)

24h (n=34)

86.0 (82.0-90.1)

SBP (mmHg): Mean sample (SD)
Estimated means (CI95%)

6h (n=38)

13.6 (3.6)

13.1 (4.0)

10.8 (4.0)

9.9 (3.6)

6.3 (3.5)

13.6 (12.4-14.8)

12.9 (11.7-14.2)

10.9 (9.7-12.1)

10.0 (8.8-11.3)

8.6 (7.0-10.2)

FHR = fetal heart rate; MHR = matenal heart rate; SBP = maternal systolic blood pressure; DBP = maternal diastolic blood pressure;
AFI=amniotic fluid index after tocolysis with nifedipine; bpm = beats per minute; cm: centimeters; mmHg = millimeters of mercury;
SD=standard deviation; CI = confidence interval.

Figure 1
The estimated means and the 95% confidence interval of the maternal heart rate, fetal heart rate, systolic blood pressure, diastolic blood
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MHR: estimated means and CI95% (bpm)

FHR: estimated means and CI95% (bpm)

pressure and the amniotic fluid index of pregnant women who underwent tocolysis with nifedipine.
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pressure; E) AFI* = amniotic fluid index. * p<0.05 (mixed linear regression model).
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Table 2
Adjusted multiple comparisons between the estimated means of fetal heart rates (FHR), maternal heart rate (MHR), systolic blood pressure
(SBP) and diastolic blood pressure (DBP) and the amniotic fluid index (AFI) after tocolysis with nifedipine.
0–6h

0–24h

0–48h

0–72h

2.3

2.0

6h–24h

6h–48h

6h–72h

24h–48h

1.9

5.1

4.8

3.1

24h–72h 48h–72h

FHR (bpm)
Δ of es timated means
CI95%
p*

-2.8

-0.8

-8.4 - 2.8

-6.6 - 4.9

0.72

0.57

-3.8 - 8.4 -6.9 - 10.9
0.56

0.79

2.9

-0.3

-3.9 - 7.8 -1.1 - 11.2 -4.2 - 13.7 -3.2 - 9.5 -6.2 - 11.9 -9.5 - 8.9
0.36

0.81

0.63

0.27

0.92

0.53

4.8

6.0

6.4

0.4

MHR (bpm)
Δ of es timated means
CI95%
p*

-4.0

-5.6

0.3

0.8

-1.6

4.4

-8.3 - 0.2

-101 -1.2

-4.4 - 5.1

-6.2 - 7.8

-6.1 - 2.9

-0.4 - 9.2

0.15

0.08

0.91

0.91

0.68

0.15

-2.3 - 11.9 1.1 - 10.9 -0.7 - 13.5 -6.8 - 7.7
0.30

0.08

-0.7

-0.5

0.15

0.91

SBP (mmHg)
Δ of es timated means
CI95%
p*

3.4

3.4

2.8

2.7

-0.1

-0.6

-0.1 to-6.9

-0.3 - 7.0

-1.1 - 6.8

-3.1 - 8.5

-3.8 - 3.6

-4.6 - 3.4

0.64

0.49

0.23

0.69

0.10

0.61

-6.6 - 5.1 -4.6 - 3.5
0.89

0.61

2.1

-1.3

-0.7

-0.1

-6.5 - 5.2

-6.1- 5.8

0.36

0.64

DBP (mmHg)
Δ of es timated means
CI95%
p*

4.0

7.7

6,4

6.1

3.7

2.4

0.9 - 7.1

4.5 - 10.9

3.0 - 9.9

1.0 - 11.2

0.5 - 6.9

-1.1 - 5.9

0.04

< 0.001

0.002

0.04

0.05

0.29

-3.1 - 7.2 -4.8 - 2.3
0.59

0.59

-1.6

-0.3

-6.8 - 3.5

-5.6 - 4.9

0.59

0.90

AFI (cm)
Δ of es timated means
CI95%
p*

0.7

2.7

3.6

5.0

2.1

2.9

4.4

0.8

2.3

1.5

-0.2 - 1.5

1.8 - 3.6

2.6 - 4.5

3.7 - 6.4

1.1 - 3.0

1.9 - 3.9

3.0 - 5.8

-0.1 - 1.8

0.9 - 3.7

0.1 - 2.9

0.13

< 0.0001

< 0.0001

< 0.0001

< 0.0001

< 0.0001

< 0.0001

0.10

0.02

0.05

FHR = fetal heart rate; MHR = maternal heart rate; SBP = maternal systolic blood pressure; DBP = maternal diastolic blood pressure;
AFI=amniotic fluid index; bpm = beats per minute; cm = centimeters; mmHg = millimeters of mercury; p = level of significance. * Student's t
test.

Discussion
In this study, it was observed that the use of
nifedipine to inhibit premature labor causes a
decrease in the maternal diastolic blood pressure
levels and consequently a decrease in the AFI, but
probably with few clinical repercussions, as the
differences were minimal. It is noteworthy that the
reduction in the AFI was significant from 24 to 72
hours, being associated with a decrease in the
maternal diastolic blood pressure, which began to
decrease after 6 hours.
Studies suggest that a reduction in the blood
pressure may occur in normotensive pregnant
women who underwent tocolysis with nifedipine,
however, often without any symptoms or clinical
repercussions. 21,22 There is a report on a patient
using nifedipine, who developed a severe hypotension. 13 While, other studies have not shown a
decrease in the blood pressure levels,12,23,24 which
may be due to a wide methodological variety and of
doses used. In our sample, a significant decrease in
the maternal diastolic blood pressure was found after
6 hours of the first dose of nifedipine, remaining
constantly up to 72 hours, this is similar to another

study that was carried out with 28 pregnant
women.16 This response may be related to a decrease
in uteroplacental perfusion, which may justify a
reduction in the fetal diuresis, and consequently in
the AFI, this was also observed in our results.
It is known that the main mechanisms of homeostasis of the amniotic fluid after the 20 th week of
gestation are the perfusion of the fetal face of the
placenta, the respiratory system of the fetus, the
umbilical cord, diuresis and fetal swallowing. The
latter two have a greater influence on the regulation
of this liquid on the third quarter. Most of these
mechanisms, theoretically, could be altered by a
decrease in the fetal perfusion, resulting from a
decrease in the maternal blood pressure.25
A systematic review of the Cochrane library
suggests the use of the largest pocket measurement
to assess the volume of the amniotic fluid is better
for the AFI, as it performs diagnoses of oligoamnium and makes pregnant women to induce labor in
lower frequencies, but without any significant difference in terms of perinatal outcomes.26 Despite the
review, we opted, in the present study, to use AFI
because it presents excellent reproducibility and an
insignificant difference between and within the inter-
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observer.25,27 As our objective was not to determine
the frequency of the alterations in the volume of the
amniotic fluid and its outcomes, however the evolution of its measurement was important,25 the chosen
technique was the AFI.
In the researched literature, no study was found
that assessed the amniotic fluid in pregnant women
undergoing tocolysis with nifedipine. Our study
found a decrease in the volume of the amniotic fluid
after 24 hours of using nifedipine, which was maintained after 72 hours. This decrease in volume probably occurred due to a decrease in the blood pressure and / or a decrease in uteroplacental flow.17 The
effects of nifedipine described in the literature in
another population, is controversial, in normotensive
pregnant women.21
Several studies have addressed the effects of
nifedipine on the uteroplacental flow in pregnant
women inhibiting labor with nifedipine, but the
results are quite controversial.6,12,15-17,21,23,24,28 In a
study carried out with 28 pregnant women who
underwent tocolysis with nifedipine evaluated the
blood flow of the umbilical, uterine and fetal middle
cerebral arteries using velocimetric doppler parameters and the atrioventricular valves in the first 48
hours of therapy. It was found that after 24 hours of
tocolytic treatment with nifedipine, there was a
reduction in the pulsatility index in the uterine and
fetal middle cerebral artery, which may influence the
perfusion of the fetal side of the placenta,16 similar
to a study conducted with 49 pregnant women who
underwent the same treatment.6 This effect can be
explained by the action of the drug on the vascular
soft muscle of the maternal uterine and fetus cerebral arteries, with a dilation of the artery.
Other studies have not observed significant alterations in the velocimetric doppler indices of the
uterine artery, but with divergent results in relation
to the umbilical artery and fetal middle cerebral
artery.12,17,23 Similarly, a prospective, cohort study,
which assessed the maternal-fetal circulation by
dopplervelocimetry before, 5 and 24 hours after
undergoing tocolysis with nifedipine in 47 pregnant
women, concluded that there was no alteration in the
resistance index of the uterine artery and there was a
decrease in resistance in the fetal middle cerebral
artery.17
In our study, we also observed that the MHR
increased significantly (p=0.03), however, when the
analysis was made between the hours, there was a
tendency to increase the MHR, when compared to
the baseline measurement within the 24 hours,
similar to other studies found in the literature, in
which no significant differences were observed,
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before and after the use of nifedipine for tocolysis. 6,12,15-17,21,23,24,28 This may be due to the
methodological differences among the studies, since
none of them had any comparisons among various
moments, in addition to this tendency increased the
MHR may have been a compensatory response to a
decrease in the blood pressure. 21 It is noteworthy
that our study was the only one found in the
researched literature, in which there was a longer
follow-up time, up to 72 hours, and multiple comparisons. However, according to cardiac physiological
hemodynamics , it is to be expected that the decrease
in systemic blood pressure will lead to an increase in
heart rate.21
Although a study suggested the presence of
nifedipine in the amniotic fluid of pregnant women
undergoing tocolysis,11 in relation to the fetal heart
rate in our study, we did not observe any significant
alterations, remained unaltered in all the assessments. This finding corroborates with the results of
other studies already carried out.6,12,15-17,21,23,24,28
We concluded that this study with the use of high
doses of nifedipine to inhibit premature labor, probably causes a decrease in the maternal blood pressure and a decrease in the amniotic fluid index,
which could be justified by the reduction of uteroplacental perfusion and, consequently, of the fetal.
As a result of disagreement with other studies, it is
suggested to conduct further studies to monitor
maternal blood pressure at the same time in which
the doppler velocimetric indices pregnant women in
the use of nifedipine for tocolysis.
It is important to note that this decrease in the
volume of the amniotic fluid was probably for a
limited time, while using nifedipine, and clinically
not significant for the fetus, requiring further studies
to prove these results, particularly with a larger
sample size and longer period of time on the followup, including the assessment on newborn outcomes.
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