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Abstract: Objective: To investigate the clinical effect of long-acting nifedipine on blood pressure control, full-term
birth rate, eutocia rate and neonatal health status in patients with pregnancy-induced hypertension (PIH). Methods: A total of 300 PIH patients were selected and divided into long-acting group and short-acting group according to different treatments, with 150 patients in each group. The short-acting group was treated with short-acting
nifedipine, and the long-acting group with the long-acting nifedipine. The blood pressure control level of patients,
the full-term birth rate, the eutocia rate and the neonatal health status were observed. Results: There were no significant differences in mean systolic blood pressure (SBP) and mean diastolic blood pressure (DBP) before taking
medicine (P>0.05). After treatment, the mean SBP and the mean DBP of the two groups of patients decreased.
The long-acting group had a more stable decrease in blood pressure than the short-acting group, with a statistically
significant difference (P<0.05). The long-acting group had a higher full-term birth rate than the short-acting group,
with a significant difference (P<0.05). The long-acting group had a higher eutocia rate than the short-acting group,
with a significant difference (P<0.05). The long-acting group had a significantly better intrauterine distress situation
and lower fetal mortality than the short-acting group, with statistically significant differences (all P<0.05). Conclusion: The long-acting nifedipine in PIH patients has a more significant antihypertensive effect and longer duration
compared to the short-acting nifedipine, which is more beneficial to fetal eutocia. It protects the neonatal health
and is worthy of clinical promotion.
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Introduction
Pregnancy-induced hypertension (PIH) is a specific and common disease in pregnant women,
clinically characterized by hypertension, edema, proteinuria (PRO), convulsion, coma and
renal failure. It is divided into mild, moderate
and severe PIH according to severity. Severe
PIH is also called pre-eclampsia and eclampsia
that refers to convulsion on the basis of hypertension. After 20 weeks of pregnancy, hypertension usually occurs for the first time, with
the systolic blood pressure (SBP) ≥155 mmHg
(1 mmHg=0.133 kPa) and/or diastolic blood
pressure (DBP) ≥105 mmHg, which return/
returns to normal within 12 weeks after delivery. And also PRO test is negative [1]. The
hypertension, only occurring during pregnancy
without substantial organ damage and PRO,

is called pregnancy-induced hypertension,
referred to as PIH. Hitting the incidence of
5%-12%, PIH, one of causes of maternal and
perinatal death, seriously affects the health of
mother and infant [2, 3].
At present, the treatment of PIH is to control the
condition, prolong the gestational weeks and
ensure the safety of mother and child [4]. Its
basic principles are rest, sedation, spasmolysis, antihypertension, diuresis, close monitoring on maternal-fetal condition and pregnancy
termination at the appropriate time [5]. The
goals of depressurization are as follows: those
not complicated with organ dysfunction have a
SBP controlled at 130-155 mmHg and a DBP at
80-105 mmHg; those complicated with organ
dysfunction have a SBP controlled at 130-139
mmHg and a DBP at 80-89 mmHg. The depres-
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Table 1. Comparison of general information ( x ± sd)
Long-acting Short-acting
group
group
(n=150)
(n=150)

t/χ2

P

Age (year)

36.2±4.2

35.3±5.3

1.630 0.104

Gestational weeks (week)

26.4±5.3

26.9±5.6

0.794 0.428

Primiparity/multiparity

105/45

108/42

0.065 0.799

Body masss index (kg/m2)

31.2±4.3

30.5±4.8

1.330 0.184

Time interval between diagnosis of hypertension and inclusion to the study (week)

6.2±2.4

6.4±2.3

0.737 0.462

more than 130/80 mmHg to
ensure uterus-placenta blood
perfusion [6].

Figure 1. Comparison of SBP. Before: before taking the medicine; 1 w: 1
week after taking the medicine; 2-18 w: 2-18 weeks after taking the medicine. Compared with short-acting group at the same week, *P<0.05. SBP,
systolic blood pressure.

Figure 2. Comparison of DBP. Before: before taking the medicine; 1 w: 1
week after taking the medicine; 2-18 w: 2-18 weeks after taking the medicine. Compared with short-acting group at the same week, *P<0.05. DBP,
diastolic blood pressure.

surization process should be stable and not be
excessively fluctuating, with a blood pressure
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Nifedipine is the first generation of calcium channel blockers, the clinical application of
which has been more than 30
years. It was originally used for
treating hypertension, angina
pectoris, arrhythmia and hypertrophic cardiomyopathy [7].
It is a good choice for treating
mild and moderate hypertension, especially PIH and pregnancy with chronic hypertension [8, 9]. Currently, nifedipine
tablets are clinically divided
into long-acting and short-acting tablets. In the treatment of
hypertensive disorder complicating pregnancy (HDCP), the
long-acting nifedipine effectively improves control of the
blood pressure level and the
clinical treatment. It also has a
longer duration of efficacy and
higher safety, worthy of the
clinical application. However,
few studies are about its effect
on newborns. Therefore, in
this study, the effect of the
long-acting or short-acting
nifedipine on PIH depressurization, the eutocia rate and
the neonatal health status
was investigated.
Materials and methods
General information

This study was approved by the Ethics
Committee of Tengzhou Maternal and Child
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Effect of long-acting nifedipine on patients with PIH
Health Hospital. A total of 300 PIH patients
from January 2015 to December 2017 in this
department of Tengzhou Maternal and Child
Health Hospital were selected and divided into
the long-acting group and the short-acting
group according to different treatments, with
150 patients in each group. The short-acting
group was treated with the short-acting nifedipine, and the long-acting group with the longacting nifedipine. All patients signed an
informed consent form before enrolled in the
study.
Diagnosis of HDCP
Hypertension occurs after 20 weeks of pregnancy for the first time, with the SBP ≥155
mmHg (1 mmHg=0.133 kPa) and/or DBP ≥105
mmHg, which return/returns to normal within
12 weeks after delivery. And PRO test is
negative. The SBP ≥155 mmHg and/or the DBP
≥105 mmHg are/is diagnosed as severe PIH, in
line with the diagnostic criteria for the
Guidelines for the Classification, Diagnosis
and Management of Hypertensive Disorder
Complicating Pregnancy, which was developed
by the International Research Association of
Pregnancy-induced Hypertension in 2018 [10].
Inclusion criteria: Patients without contraindications to nifedipine; patients with the SBP
≥160 mmHg and/or the DBP ≥110 mmHg;
patients without PRO, edema, pre-eclampsia,
eclampsia and other complications; patient
with good treatment compliance.
Exclusion criteria: Patients with PIH heart disease, diabetes mellitus, acute renal failure, placental abruption, idiopathic thrombocytopenic
purpura, ascites and other basic diseases or
complications.
Treatments
The long-acting group: When diagnosed as
PIH, patients were given long-acting nifedipine
tablets orally (Baixintong, Qingdao Huanghai
Pharmaceutical Co., Ltd., China) 30 mg per
time, once a day.
The short-acting group: When diagnosed as
PIH, patients were given short-acting nifedipine
tablets orally (nifedipine tablets, Tianjin Feiying
Pharmaceutical Co., Ltd., China) 20 mg per
time, 3 times a day.
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Seven days is one treatment course. The weekly blood pressure control level and the blood
pressure on the day of delivery were evaluated
after taking antihypertensive drugs.
Outcome measures
Main outcome measures: Daily mean SBP and
mean SBP when delivery, daily mean DBP and
mean DBP when delivery, full-term birth rate
(full-term birth: delivery between 37 weeks and
less than 42 weeks of pregnancy; preterm
birth: delivery between 28 weeks and less than
37 weeks of pregnancy; retarded birth: delivery
after 42 weeks of pregnancy and later), eutocia
rate and Apgar score.
Apgar score: (1) Skin color: Blue or pale all over
as 0 point, blue at extremities as 1 point and
body pink as 2 points. (2) Heart rate: absent as
0 point, <100 beats/minute as 1 point and
>100 beats/minute as 2 points. (3) Reflex irritability: no response as 0 point, grimacing or feeble cry as 1 point, and grimacing, cough and
sneeze as 2 points. (4) Muscule tone: limp as 0
point, slight limbs flexion as 1 point and active
movement as 2 points. (5) Respiratory effort:
no or slow as 0 point, irregular as 1 point and
normal or strong cry as 2 points. Among them,
8-10 points were normal, 4-7 points means
mild asphyxia, and 0-3 point(s) severe asphyxia. The score was carried out at 1, 5 and 10
minutes after birth.
Secondary outcome measure: Neonatal mortality.
Statistical methods
SPSS17.0 software was used for analyzing the
data. All count data were expressed as case
number/percentage (n/%), and chi-square
test was used. All measurement data were
_
expressed as mean ± standard deviation ( x ±
sd), and independent sample t-test was used
for comparison between groups. When P<0.05,
the difference is considered to be statistically
significant.
Results
General information
There were no statistically significant differences in age, gestational week, body mass index,
and Time interval between diagnosis of hypertension and inclusion to the study (week)
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Effect of long-acting nifedipine on patients with PIH
Comparison of DBP

Table 2. Comparison of full-term birth rate

Full-term birth
Preterm birth
Retarded birth
Full-term birth rate (%)

Long-acting
Short-acting
χ2
P
group (n=150) group (n=150)
122
107
16
30
12
13
81.33
71.33
7.587 0.023

_
Table 3. Comparison of eutocia rate ( x ± sd)
Long-acting
Short-acting
χ2
group (n=150) group (n=150)
Eutocia
116
95
Cesarean delivery
34
55
Eutocia rate (%)
77.33
63.33
7.045

P

0.008

_
Table 4. Comparison of apgar scores ( x ± sd)
Long-acting group Short-acting group
t
(n=150)
(n=150)
1 min
7.45±2.33
6.36±2.47
3.932
5 min
8.39±1.27
7.27±1.64
6.613
10 min
9.37±0.63
8.28±1.24
9.598

P
<0.001
<0.001
<0.001

There was no statistically significant difference in the DBP
between the two groups of
patients before taking antihypertensive drugs. The long-acting group had a more stable
decrease in blood pressure than
the short-acting group after 1-18
weeks of taking antihypertensive drugs, with statistically significant differences (all P<0.05).
See Figure 2.
Comparison of full-term birth
rate
The long-acting group had a significantly higher full-term birth
rate than the short-acting group,
with a statistically significant difference (P<0.05). See Table 2.
Comparison of eutocia rate

The long-acting group had a significantly higher eutocia rate
than the short-acting group, with a statistically
significant difference (P<0.01). See Table 3.
Apgar score
The long-acting group had a significantly higher
Apgar score than the short-acting group at 1, 5
and 10 minutes after neonatal birth, with statistically significant differences (all P<0.05).
See Table 4 and Figure 3.

Figure 3. Comparison of apgar scores. 1 min: 1 min
after birth; 5 min: 5 min after birth; 10 min: 10 min
after birth. Compared with short-acting group at the
same week, ***P<0.001.

between the two groups of patients. See Table
1.
Comparison of SBP
There was no statistically significant difference
in the SBP between the two groups of patients
before taking antihypertensive drugs. The longacting group had a more stable decrease in
blood pressure than the short-acting group
after 1-18 weeks of taking antihypertensive
drugs, with statistically significant differences
(all P<0.05). See Figure 1.
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Comparison of neonatal mortality
The long-acting group had a significantly lower
neonatal mortality than the short-acting group,
with a statistically significant difference (P<
0.05). See Table 5.
Discussion
PIH, as the main cause of maternal and perinatal death, is very common and often complicated with obstetric hemorrhage, infection and
convulsion [9]. If not diagnosed and treated in
time, it will develop into pre-eclampsia and
eclampsia, thereby seriously affecting the
maternal and neonatal health [2, 10]. So, early
intervention for PIH is essential. At present, PIH
is mainly treated by drugs in clinic. However,
drugs used during pregnancy will enter the
Int J Clin Exp Med 2019;12(3):2605-2611
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dipine, which can be used in obstetric
field, significantly inhibits uterine conLong-acting
Short-acting
t
P
traction and protects the fetus [15, 16].
group (n=150) group (n=150)
This study found that pregnant women
Survival
148
128
with PIH using the long-acting nifedipDeath
2
22
ine for depressurization had a signifiMortality rate
1.33%
14.67%
16.350 0.000
cantly higher eutocia rate (77.33%)
than those using the short-acting nifefetus through placental barrier, and some will
dipine (63.33%), but a slighter intrauterine disaffect the development of fetal organs, causing
tress and lower fetal mortality (1.33% vs
fetal malformation and death [11]. Therefore,
14.67%). Moreover, the long-acting group had a
with regard to a special group, reducing the risk
significantly higher full-term birth rate than the
of medication on pregnant women has been
short-acting group. The possible reason is that
concerned by the medical field.
the activity of myometrium is directly related to
the free activity of calcium ions, so the reduced
Nifedipine is a drug commonly used in clinical
calcium ion concentration inhibits the uterine
treatment for anti-hypertension and prevention
contraction. Nifedipine is a calcium channel
of angina pectoris [12]. Nifedipine tablets are
blocker. It prevents extracellular calcium ions
mainly divided into long-acting and short-acting
from flowing into the uterine muscle cell memtablets. Short-acting nifedipine tablets are genbrane by affecting the voltage-dependent calerally maintained for approximately 5 hours,
cium channel on the surface of the muscle cell
and must be taken 3 times a day. Otherwise
membrane, thereby reducing the intracellular
they may not have the effective antihypertencalcium concentration and relaxing the uterus.
sive effect. The short-acting nifedipine has a
As a result, the uterine contraction is inhibited
short duration of efficacy but a fast onset and
[17, 18]. At the same time, it inhibits the release
action time, taking only 3-15 minutes. Longof oxytocin and prostaglandin. Nifedipine’s
acting nifedipine tablets can maintain the antiinhibiting the uterine contraction is comparable
hypertensive effect for more than 24 hours,
to that of β receptor agonists. Many foreign
usually only once a day. They have a longer
studies conclude that calcium channel blockaction time to achieve the antihypertensive
ers, especially nifedipine, are safer and more
effect, generally taking approximately 7 days
effective [19-21].
[13]. Some literatures show that the short-acting nifedipine has a fast onset time but a
There are many shortcomings in this observashort-acting effect, with an excessive fluctuation, which need further improvement and
tion of blood drug concentration and unstable
research. It is summarized as follows: (1) due to
depressurization. Tsuburaya et al. find that the
the limited time and small case number in this
long-acting nifedipine is not affected by PH
study, there may be some errors in data statisvalue in the body, gastrointestinal peristalsis
tics. The sample size should be further expandand food, with slow, steady drug release and
ed to minimize statistical errors, so that the
lasting, stable depressurization [14]. This study
results will be more convincing. (2) Due to the
found that the mean SBP and the mean DBP of
limited time and funding support, there are
pregnant women with PIH could be reduced
some shortcomings in the number and objecafter taking the short-acting nifedipine, while
tivity of outcome measures in this study. The
the long-acting nifedipine had a more signifiantihypertensive effect and clinical efficacy of
cant antihypertensive effect and longer
two kinds of nifedipine on different PIH classifiduration. The results of this study are consiscations should be complemented in the subsetent with the findings of Tsuburaya. At present,
quent research design and the subject. In addinifedipine sustained-release tablets are gradution, double-blinded and multi-center studies
ally used in PIH for depressurization in clinic,
should be performed to reduce personal errors.
which have a longer duration on the vasodilatation of spasm.
In summary, the long-acting nifedipine in pregnant women with PIH has a more stable antihyThe long-acting nifedipine can not only be
used for antihypertensive treatment, but also
pertensive effect and longer duration compared to the short-acting nifedipine. Meinhibits the excitation-contraction coupling of
anwhile, it can effectively improve the eutocia
uterine smooth muscle. Studies show that nifeTable 5. Comparison of neonatal mortality
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rate of pregnant women and reduce the
incidence of neonatal intrauterine distress and
death, protecting the neonatal health, which is
worthy of the clinical promotion.
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