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Abstract

Objective: To determine the effect of nifedipine on the fetal
pulmonary system by acceleration/ejection time ratio of the fetal
main pulmonary artery Doppler waveform.

Methods: This prospective study was conducted in a high-risk preg-
nancy clinic with pregnant women who required nifedipine treat-
ment to prevent preterm labor between 24 and 34 weeks of gestation.
An ultrasound examination that included measurements of the accel-
eration time (AT), ejection time (ET), and AT/ET ratio (PATET)
were performed before and 48 h after the first nifedipine dose.

Results: Forty-three pregnant women were included in this study.
AT and PATET found higher in the after nifedipine group when
compared with before nifedipine group. When the ET parameters
were compared, no differences were detected between the groups.

Conclusion: Nifedipine increases fetal pulmonary blood flow
which appears to increase AT and PATET on Doppler parameters
in pregnant women with preterm labor after 48h treatment.

Keywords: Nifedipine, preterm labor, fetal pulmonary artery,
Doppler, ultrasound.

Introduction

Despite the rapid development of medicine in the last
decades, preterm labor and prematurity still remain the
leading cause of perinatal morbidity and mortality. One
of the most preferred tocolytic agents is calcium channel
blockers, especially nifedipine in the management of
preterm labor (PTL)." Nifedipine is used orally and pro-
vides a relaxation on smooth muscles."” Besides the
advantages of this relaxation effect on uterine muscles,

Ozet: Preterm dogumda nifedipinin fetal pulmoner
kan akisina etkisi
Amag: Fetal ana pulmoner arter Doppler dalga formunun hizlan-

ma/ejeksiyon zamani oraniyla nifedipinin fetal pulmoner sistem
tizerindeki etkisini belirlemek.

Yontem: Bu prospektif ¢alisma, bir yiiksek riskli gebelik klinigin-
de gebeligin 24 ile 34. haftalar: arasinda preterm dogumu 6nlemek
icin nifedipin tedavisine ihtiya¢c duyan gebelerle gerceklestirildi.
[lk nifedipin dozundan énce ve 48 saat sonrasinda hizlanma zama-
n1 (AT), ejeksiyon zamani (ET) ve AT/ET orant (PATET) ol¢tim-
lerini iceren bir ultrason muayenesi yapildi.

Bulgular: Bu calismaya 43 gebe dahil edildi. AT ve PATET de-
gerleri, nifedipin 6ncesi gruba kiyasla nifedipin sonras: grupta da-
ha yiiksek bulundu. ET parametreleri kargilastirildiginda, gruplar
arasinda hicbir farklilik bulunmadi.

Sonug: Nifedipin fetal pulmoner kan akisini artirmaktadir ve bu da,
48 saatlik tedavi sonrasinda preterm dogum yapan gebelerde Dopp-
ler parametrelerindeki AT ve PATET degerlerini artirmaktadir.

Anahtar sozciikler: Nifedipin, preterm dogum, fetal pulmoner ar-
ter, Doppler, ultrason.

the drug has also potential side effects on the vascular
system for both mother and fetus.™"

Pulmonary artery Doppler is a non-invasive tool that
drew attention to respiratory complication prediction in
preterm neonates recently.”” Pulmonary arterial pres-
sure and impedance alterations reflect on Doppler
parameters of the fetal pulmonary artery.*” Therefore,
the relaxation effect of nifedipine may affect fetal pul-
monary circulation.
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In this study, our aim was to evaluate the effects of
nifedipine on the fetal pulmonary system by using fetal
pulmonary artery Doppler parameters.

Methods

"This prospective study was conducted between February
1 and April 30, 2021 in the High-Risk Pregnancy Clinic
of Turkish Ministry of Health Ankara City Hospital.
Pregnant women who required nifedipine treatment to
prevent preterm labor between 24 and 34 weeks of ges-
tation were included in the study. Written informed
consent was obtained from all participants. The protocol
was approved by the Medical Research Ethics
Department of the Hospital (no: E2-21-80, January 21,
2021). Both target alpha (o) and beta (B) error levels
were considered 0.05 to obtain 95% power and the min-
imum required number was calculated 39.

Preterm labor was defined as persistent uterine con-
tractions (at least two contractions in 10 min or four con-
tractions in 1 h) resulting in changes in the cervix (mini-
mum 80% effacement and 2 cm cervical dilatation)."”
"The women known to have multifetal pregnancies, fetal
structural anomalies, preterm premature rupture of the
membranes, fetal growth restriction, any contraindica-
tion for maternal nifedipine administration, severe
maternal hypotension or tachycardia during nifedipine
therapy, and maternal systemic diseases were excluded.

Nifedipine was administered orally with a loading
dose of 10 mg every 20 min for the first hour, and main-
tained at 10 mg every 6 h for the first 48 h, totally 80 mg.
Doppler measurements were performed before and 48 h
after the first nifedipine dose. 12 mg intramuscular
betamethasone was administered to all pregnant women
two times, 24 hours apart.

The last menstrual period or first-trimester crown-
rump length was used to determine gestational age.
Doppler measurements were performed between 24 and
34 weeks of gestation by the same maternal-fetal medi-
cine specialist using software of GE Voluson ES8
Ultrasound machine (GE Healthcare Systems, Chicago,
IL, USA) C2-9 convex probe (3-9 Mhz). Patients were
examined in a semi-Fowler position to avoid orthostatic
hypotension. The fetal cardiac four-chamber view was
obtained first. Then by rotating the transducer to the
short-axis view, the fetal main pulmonary artery (MPA)
was visualized. At the proximal portion of the MPA, pul-
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monary valves and the bifurcation of the pulmonary
artery were identified. The sample volume gate was
adjusted to 3 mm and positioned between the valves and
the bifurcation. Acceleration time (AT) and ejection
time (ET) measurements were done by manual trace
when a specific MPA Doppler pattern was obtained.""
AT is the time interval from the onset of flow to the
maximum flow of the peak systolic velocity and ET is the
time interval from the beginning to the end of ventricu-
lar systole. The pulmonary artery ratio (PATET) was
calculated as follows: AT/ET.

Doppler measurements were performed before and
48 h after the first nifedipine dose.

Initial Doppler measurements were performed
before betamethasone admission.

Maternal vital signs (blood pressure, pulse) were fol-
lowed during nifedipine therapy and noted in the normal
range. In the presence of maternal hypotension or tachy-
cardia, nifedipine was not given for maintenance, and the
patient was excluded from the study.

SPSS 17 (SPSS Inc., Chicago, II, USA) was used for
statistical analysis. The Shapiro-Wilk test, Kolmogorov-
Smirnov test were used to determine the distribution of
normality. The continuous variables were presented as
mean and standard deviations. Groups were compared
with the paired Sample t-test for normally distributed
variables and with the Wilcoxon signed rank test for not
normally distributed variables. A type-1 error below 0.05
was considered statistically significant.

Results

Forty-three pregnant women were included in the
present study. The demographic characteristics of the
patients were given in Table 1.

When the AT, ET and, PATET parameters were
compared before and after the nifedipine treatment,
AT and PATET displayed increased values in the after
nifedipine group (AN) compared to the before nifedip-
ine group (BN). When the ET was compared, no dif-
ferences were detected between the groups. Table 2
provides a summary of fetal pulmonary Doppler
parameters.

Of 43 patients, 18 were delivered after one week
period. The mean gestational age (GA) of this group was
34 weeks and the mean estimated fetal weight (EFW)
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Table 1. Demographic data.

Mean/Median S XEY) (Min-Max)
Age 27.5/27 4.9 18-36
Gravidity 1.8/2 0.8 1-4
Parity 0.5/0 0.1 0-2
Week of gestation 32.8/33 0.8 31-34
Body mass index (kg/m?) 28.5/27 7.1 20-44

was 2184 g. There were 4 neonatal intensive care unit
(NICU) admissions in this group. For the other 25
pregnant women discharged after treatment, the mean
GA for delivery was 37 weeks and the mean EFW was
2860 g. There was no neonatal morbidity or mortality
observed in this group.

Discussion

In the present study, higher AT values and PATET
ratios were found in the AN group in MPA when com-
pared to the BN group, while ET values did not
change with nifedipine admission.

In the past, neonates were examined for RDS eval-
uation with pulmonary artery Doppler, and when
mean pulmonary artery pressure increases, AT time
becomes shorter because peak velocity is maximized at
the early systole."” Starting from this point, several
studies were conducted with fetal pulmonary artery
Doppler for fetal pulmonary maturity evaluation and
neonatal RDS prediction. Schenone et al. found
increased PATET values with increased gestational
age, and also, correlates by amniocentesis with testing
fetal lung maturity."” This result is consistent with
increased wall elasticity in the pulmonary artery due to
the lung maturation process. Guan et. al. found that,
even after controlling for gestational age, the AT val-
ues and PATET ratios were significantly lower in the
RDS group than in the non-RDS group.” Therefore,

Table 2. Fetal pulmonary artery Doppler parameters.

ET is a more non-variable parameter and reported that
did not change throughout gestation.”” In the present
study, ET was similar before and after nifedipine treat-
ment.

Nifedipine is a potent cardiovascular drug that
diminishes smooth muscle contractility and results in
arterial relaxation in vascular tissue.” Additionally,
nifedipine crosses the placenta with a maternal/fetal
plasma ratio of 0.93."" It is possible to affect fetal pul-
monary circulation by the same mechanism of action.
Consistent with this theory, increased AT which
means increased blood flow in the fetal pulmonary
artery was observed after nifedipine treatment.

Yilmaz and Goncii reported that no significant
changes occur in fetal circulation and fetal cardiac
parameters after 48h nifedipine treatment.” In anoth-
er study, maternal and fetal hemodynamics were eval-
uated after nifedipine treatment and despite significant
maternal changes, they could not find any changes in
uterine, umbilical, or middle cerebral artery blood
flow." In both of these studies, fetal circulation was
evaluated with pulsatility index (PI) to investigate
blood flow resistance, and pulmonary artery Doppler
did not include as a study parameter. Furthermore, AT
and ET are time-based measurements, and especially
AT was reported as the best variable correlates with
pulmonary resistance."*"” That is why we chose these
parameters to evaluate fetal pulmonary flow alter-
ations.

Before nifedipine (Mean+SD)

After nifedipine (Mean+SD)

AT 57.2+9.8 59.2+9.6 0.001*
ET 215.1£35.8 214.6+38 0.80*
PATET 0.27+0.06 0.29+0.07 0.001*

*Wilcoxon signed rank test; TPaired sample t test. AT: acceleration time; ET: ejection time; PATET: AT/ET.
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Antenatal steroid therapy improves fetal lung matu-
rity in high-risk pregnant women for preterm delivery,
but the actual mechanism is still not clear."” Lindsley
et al. found decreased pulmonary artery AT values in
fetuses treated with corticosteroids when compared
with controls."” Another study reported that steroid
admission did not alter pulmonary blood flow when
fetuses were examined with pulmonary artery Doppler
before and after betamethasone administration.”” In
our study, all pregnant women received betamethasone
after initial Doppler evaluation for fetal pulmonary
maturation in addition to nifedipine, and AT increased
after treatment. The main reason for this result seems
to be related with nifedipine’s vasorelaxation effect
rather than betamethasone’s.

The main strengths of the present study were its
novelty and prospective design. The main limitations
were the relatively low number of participants and two
drug administrations at the same time.

Conclusion

Nifedipine increases fetal pulmonary blood flow which
appears to increase AT and PATET on Doppler param-
eters in pregnant women with preterm labor after 48h
treatment. To date, there is no data in the literature
about this issue. Further researches with larger numbers
of patients are necessary to validate these results.
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