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ABSTRACT

Background: Severe pre-eclampsia occurring remote from the term is a decision-making dilemma for the obstetrician, the
general recommendation is that women with severe pre-eclampsia should be delivered to avoid maternal
complications; others recommend prolonging pregnancy in most cases of severely premature pre-eclamptic gestation
until the development of fetal lung maturity, development of fetal or maternal distress, or achievement of gestational
age of 34 to 36-week of gestation. The cut-off level of pulmonary artery acceleration time to ejection time ratio
[PAT/ET] that determines fetal lung maturity in cases of severe pre-eclampsia [PE] is not determined yet.

Aim of the work: To study the Doppler indices of the main fetal pulmonary artery and their role in predicting respiratory distress
syndrome [RDS] in severe pre-eclampsia.

Patients and Methods: A prospective longitudinal cohort research was designed in which 102 pregnant women with PE were
chosen and fetal pulmonary artery flow velocity data were acquired by Doppler ultrasound and linked with the
development of neonatal RDS.

Results: The AT/ET ratio in the fetal pulmonary artery velocity waveform was found to be directly related to the development of
newborn RDS. A cut-off value of 0.3 resulted in a sensitivity of 71.4%, specificity of 79.7%, and total accuracy of
77.5%.

Conclusion: A high AT/ET ratio in the fetal pulmonary artery is related to the future development of RDS in neonates of
mothers with severe pre-eclampsia, implying that fetal pulmonary artery Doppler ultrasound may be a valuable tool in
the identification of fetal lung maturity in situations of severe pre-eclampsia.

Keywords: Fetal lung maturity; Fetal pulmonary artery; Doppler; Severe pre-eclampsia
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INTRODUCTION

Since the advent of ultrasound and antenatal fetal
testing, there has been a growing emphasis on optimizing
fetal outcomes in difficult, high-risk pregnancies [ 2. Pre-
eclampsia affects about 5% of pregnancies and hypertensive
disorders of pregnancy cause over 60,000 maternal fatalities
each year around the world Bl. The decision to deliver a
woman with severe pre-eclampsia that is far from the term
[mid-trimester] is difficult for the obstetrician. The usual
suggestion is that women with severe pre-eclampsia be
delivered after stabilization to avoid maternal problems 1.,

In most cases of highly premature pre-eclamptic
gestation, certain institutions propose continuing pregnancy
until one of the following occurs development of fetal lung
maturity, development of fetal or maternal discomfort, or
accomplishment of gestational age of 34 to 36-week of
gestation © 8. Preterm labor [before 37-week] is the most
common complication, with seven to ten percent of deliveries
resulting in mortality in the second part of pregnancy. One of
the primary causes of morbidity and mortality in premature
neonates is neonatal respiratory distress syndrome [RDS] [7],

Numerous tests have been developed in an attempt to
identify if fetal lung maturation has reached a level sufficient
to prevent the development of fetal RDS. These tests are
based on four core themes: biochemical testing for active
surfactant components, biophysical testing for surfactant
functionality, physical testing of amniotic fluid opacity, and
ultrasound examination of the fetuses and their tissues 89,

Neonatal RDS has been predicted using fetal pulmonary
artery Doppler. Kim and colleagues discovered that a high
PAT/ET was linked to newborn RDS 1'%, The development of
RDS in preterm newborns is linked to an increased
acceleration time to ejection time [AT/ET] ratio in the fetal
pulmonary artery. These findings show that fetal pulmonary
artery Doppler velocity could be a reliable noninvasive tool
for assessing fetal lung maturity, similar to how middle
cerebral artery Doppler has replaced amniocentesis for fetal
anemia testing [0,

AIM OF THE WORK

The cut-off level of PAT/ET that determines fetal lung
maturity in cases of severe pre-eclampsia [PE] is not
determined yet. Thus, this work aims to predict fetal lung
maturity using the fetal main pulmonary artery Doppler
waveform in cases with severe pre-eclampsia and
comparing these results with the neonatal outcome to detect
the cutoff level of fetal pulmonary artery acceleration time to
gjection time ratio [PAT/ET] that determines fetal lung
maturity in cases of severe pre-eclampsia [PE].
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PATIENTS AND METHODS

From October 2016 to September 2019, a prospective
longitudinal cohort study was undertaken at the New
Damietta Al Azhar University hospital's obstetrics and
gynecology department in Egypt. One hundred and two
pregnant women with severe pre-eclampsia who received
prenatal care in obstetrics' outpatient clinic and gave birth
within 24 h after admission were included in the research.

Inclusion criteria: All pregnant women with severe pre-
eclampsia between 32 and 37- week gestation.

Exclusion criteria: Multiple pregnancies, unclear
gestational age, identified fetal congenital defect, preterm
labor at gestational age less than 32-week, pregnant women
with gestational age more than 37- week, pregnant women
who do not meet the criteria for severe pre-eclampsia,
multiple pregnancies, and unsure gestational age.

Intervention: According to the definition of the American
college of obstetricians and gynecologists 2020, there were
110 patients with severe pre-eclampsia with the following
characteristics: thrombocytes 100,000/L, microangiopathic
cell lysis LDH, higher serum transaminase levels—ALT or
AST, continuous migraine, or other cerebral or visual
abnormalities, persistent abdominal discomfort, blood
pressure 160/110 mm Hg and albuminuria 2.0 g/24 h or 2+
dipstick and or serum creatinine >1.2 mg/dl except if earlier
raised.

Methods: for each patient, the following data were
obtained:

e Complete medical and surgical history, including
obstetric history [preterm labor, stillbirth, 1UFD,
abortion], current history [to detect symptoms of severe
pre-eclampsia such as headache, epigastric
discomfort, blurring of vision, and vomiting], family
history, and medical and surgical history.

Clinical examination: blood pressure, pulse, and
temperature readings.

Blood group, fasting, and postprandial blood sugar,
thyroid-stimulating hormone, total blood picture to
identify platelet count, SGOT, SGPT, LDH, and serum
creatinine to diagnose organ affection are fundamental
laboratory investigations for pregnant women.

Basic ultrasound assessment

A single examiner [from the authors' team] conducted all
ultrasonic examinations using the Voluson s8 ultrasound
machine [GE Healthcare Austria GmbH, Seoul, South Korea]
equipped with a 3 to 5 MHz convex array sector transduce
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after a routine ultrasound examination that included fetal
biometry, estimated fetal weight, and amniotic fluid index.
For S/D ratio determination, the investigator conducted a
pulsed wave Doppler assessment of the fetal umbilical artery
and middle cerebral artery. In the axial view of the thorax,
with the fetuses at rest and no fetal breathing motions, the

[JMA 2021; 3 [4] October-December:1862-1873

examiner assessed the fetal heart systematically [the four-
chamber view, the outflow tracts, and the three-vessel view],
then traced the main pulmonary artery [MPA] until midway
between the pulmonary valve and the bifurcation of the right
and left branches.

Figure [1]: Views that are good for measuring the PAT/ET. [a] View of the ductal arch. [b] View of the right outflow tract. The
area analyzed for obtaining the main pulmonary artery Doppler waveform is indicated by the star.

Figure [2]: In the main pulmonary artery Doppler waveform, acceleration [AT] and ejection time [ET] are measured. [a] The
wave measurements were taken in an immature state. [b] The measurements were taken on a mature wave

The researchers used a mix of pulsed and color Doppler.
The flow waveform of the fetal pulmonary artery [FPAF] was
monitored. The FPAF waveform was used to estimate the
systolic/diastolic ratio, pulsatility index [PI], resistance index
[RI, and acceleration-time/ejection-time ratio [AT/ET]
[average values of three waves]. The delay between the
onset of ventricular systole and the attainment of peak
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velocity is known as the [ET]. The lag between the beginning
and finish of ventricular systole is known as the [ET].

Neonatal assessment and outcomes
Neonatal resuscitation and evaluation by a senior

neonatologist based on Apgar scores at 5 and 10 min,
neonatal ICU entrance, and RDS development as follows:
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[European Consensus Guidelines] Early after delivery, there
was evidence of respiratory impairment [tachypnea,
retractions, and/or nasal flaring] and sustained oxygen
demand for more than 24 h. External pulmonary surfactant
infusion, hyaline membrane disorders are seen on
radiographs. Comparing those who developed RDS with the
normal neonates in the study group, and correlative analysis
between fetal main pulmonary artery Doppler findings in two
gropes to detect the cut-off level of PAT/ET that determines
fetal lung maturity in cases of severe pre-eclampsia.

Study flow

More than 1500 pregnant woman attending obstetrics
outpatient clinic were assessed to predict patient with high
risk to develop pre-eclampsia with pregnancy, 277 cases
were high risk to develop hypertensive disorders with

[JMA 2021; 3 [4] October-December:1862-1873

pregnancy followed up with obstetrics outpatient clinic; 110
cases developed severe pre-eclampsia, 108 cases approved
to be part of this study were counseled about the steps of
this study and signed on consent including that, and 6 cases
were excluded,2 cases delivered earlier than 32 weeks
gestation and 4 cases had stillbirth.

The study included one hundred and two pregnant
women with severe pre-eclampsia between 32 weeks and 37
weeks gestation were followed up till delivery with
demographic, medical and obstetric history, laboratory
findings, symptoms of severity, 2D ultrasound and Doppler
findings including fetal pulmonary artery Doppler,
dexamethasone doses, mode of delivery and gestational age
at termination and Neonatal outcome after delivery then
correlate between pulmonary artery Doppler findings and
development of neonatal RDS [Figure 3].

1500 attending cases

L ]

277 cases with high risk to develop preeclampsia

¥

110 cases developed severe pre-eclampsia

8 cases were excluded; 2 decline to participate,
6 not meeting inclusion criteria

102 cases included

—l——

Descriptive analysis
Follow up till delivary
Demographic, medical and obstetric characteristics
Laboratory findings
Symptoms of severity

2 D ultrasound and Doppler findings including fetal pulmonary
artery Doppler

Dexamethasone doses, mode of delivery and gestational age at
termination

¥

Neonatal outcoume

Neonates with RDS [n = 28]

Neonates without RDS [n = 74]

Comparing demographic, medical and obstetric
characteristics, laboratory findings, symptoms of severity,
2Dultrasound and Doppler findings in those who developed
RDS with the normal neonates in the study group

Figure [3]: Flow chart showing study design
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Ethical considerations: The purpose of this study and
the role of pulmonary artery Doppler in predicting fetal lung
maturity and preterm complications were explained to these
patients. One hundred eight cases were approved to
participate in this study and were counseled about the
procedures of the study and signed informed permission,
with 6 instances being disqualified for failing to meet the
inclusion criteria. After discussing the research's goal with
each patient, the patient must give informed written consent
that has been approved by the department's ethical
committee [IRB00012367-16-01-006].

Statistical analysis: Data were fed to the computer and
analyzed using IBM SPSS software package version 22.0.
Qualitative data were described using numbers and
percentages. Quantitative data were described using median
[minimum and maximum] or non-parametric data and mean,
the standard deviation for parametric data after testing
normality using the Kolmogorov-Smirnov test. The
significance of the obtained results was judged at the [0.05]
level. Chi-square test for the comparison of 2 or more
groups, Fischer Exact test was used as a correction for the
chi-Square test when more than 25% of cells have a count
less than 5 in 2x2 tables. Quantitative data from two groups
were included. The Student t-test, which was utilized, is a
type of parametric test that makes assumptions about the
parameters of the population distribution from which the
sample is derived. This is frequently the assumption that the
population data are normally distributed, and non-parametric
tests such as the Mann-Whitney and U test, which was used
to compare two independent groups, were used to test this
assumption. Binary stepwise logistic regression analysis was
used for the prediction of independent variables of a binary
outcome. Significant predictors in the univariate analysis
were entered into the regression model using the forward
Wald method/ Enter. Adjusted odds ratios and their 95%
confidence interval were calculated.

Diagnostic accuracy: Receiver Operating Characteristic
[ROC] curve analysis: The diagnostic performance of a test
or the accuracy of a test to discriminate diseased cases from
non-diseased cases is evaluated using Receiver Operating
Characteristic [ROC] curve analysis. Sensitivity and
Specificity were detected from the curve and PPV, and NPV
and accuracy were calculated through cross-tabulation.

RESULTS
l. Descriptive part
Demographic data among studied females: The mean

age is 28.57 years with median gravidity & parity 3 and 2,
respectively. The mean gestational age was 36.09-week.

1866
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Laboratory findings and symptoms of severe pre-
eclampsia among studied females: 50.5% of the studied
cases have proteinuria [+3] and only 3.1% have proteinuria
[+4]. Mean SGOT, SGPT, Serum creatinine, and platelet
count are 37.57 u/l, 37.57 u/l, 0.839 mg/dl, &171.39x1000
with median LDH is 487u/l and demonstrate that the most
frequent symptom was headache [85.3%)], followed by
vomiting [41.2%), epigastric pain [37.3%)] and least was
blurring of vision [33.3%)].

Ultrasound and Doppler data among studied
cases: mean BPD was [35.3], mean femur length [35.33]
and mean amniotic fluid index [10.23], median IUGR was 8,
median PAT was 0.064, median PET was 0.40, and PAT/ET
was 3.75. The mean umbilical artery S/D ratio was 3.04 and
the M.C.S/D ratio was 4.09.

Mode of delivery and gestational age at the
termination: 69.6% of the cases under study delivered
through the CS section with mean gestational age were
36.09-week.

Neonatal Data: Regarding neonatal data, 13.7% of them
have respiratory distress syndrome and the same
percentage was transient tachypnea of the newborn [TTN].
The mean weight at delivery was 2625 grams. Among study
neonates, about 10% need NICU admission, with a mean
duration of stay was 6.53 days. Fetal mortality constituted
2.9% of neonates.

Il. Analytic part

Comparing demographic characters and obstetric history
of the studied females in those who developed RDS with the
normal neonates in the study group, there is no statistically
significant association between the incidence of RDS among
neonates and age, gravidity, and parity of their mothers.
Mean gestational age was significantly lower among
neonates with respiratory distress syndrome than without
RDS [35.61 versus 36.28 weeks] [Table 1].

Comparing the medical history of the studied females in
those who developed RDS with the normal neonates in the
study group, there is no statistically significant association
between RDS incidence among neonates and the presence
of hypertension, diabetes, heart disease, or other medical
conditions found among their mothers. Comparing between
laboratory findings and symptoms of the studied females in
those who developed RDS with the normal neonates in the
study group, there is no statistically significant association
between neonates with & without RDS and laboratory results
of their mothers including [SGT, SGPT, Presence of
proteinuria, serum creatinine and platelet count]. And there
is no statistically significant association between the
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presence of new severe persistent headache, projectile

resistant vomiting, and persistent blurring of vision among
studied mothers and the presence of respiratory distress
syndrome among their neonates. However, a higher
frequency of epigastric pain was associated with a higher
prevalence of RDS [57.1%)] versus 29.7% of neonates
without RDS. Comparing the number of dexamethasone
courses in those who developed RDS with the normal
neonates in the study group, there is a statistically significant
association between dexamethasone administration to
pregnant mothers and incidence of respiratory distress
syndrome among studied neonates with 85.7% of cases with
respiratory distress have one dose of dexamethasone and
14.3% only with two doses of dexamethasone [higher dose
associated with lower incidence of RDS]. Comparing 2D
ultrasound findings in those who developed RDS with the
normal neonates in the study group, we found that there is
statistically significant higher mean BPD, FL & AFIl among
neonates without RDS than those with RDS [35.59+1.11,
35.58+1.30 & 10.61+2.67] versus [34.54+1.55, 34.68+1.83
& 9.21+2.92), respectively [Table 2].

Comparing Doppler findings in those who developed
RDS with the normal neonates in the study group, we found
that PET, PAT/ET, and P.S/D ratio were significantly
associated with respiratory distress syndrome among
studied neonates with P.ET & P.S/D ratio were higher
among neonates with respiratory distress syndrome than
neonates without RDS, however, P.AT/ET was higher
among neonates with respiratory distress syndrome. Median
P.AT, P.RI, P.PI, umbilical artery S/D ratio & M.C. S/D ratio
were not associated with RDS [p>0.05] [Table 3].

Comparing those who developed RDS with the normal
neonates in the study group, we found that IUGR, Doppler.
PET, Doppler P.S/D ratio & one cycle of dexamethasone
course to mothers were significant predictors of respiratory
distress syndrome among study neonates, with 79.5% of
respiratory distress can be predicted by these 4 factors
[Table 4]. ROC curve for PAT/ET in differentiating respiratory
distress syndrome among study neonates with the area
under the curve was excellent and the best-detected cut-off
point was 0.3 yielding sensitivity 71.4% and specificity of
79.7% with total accuracy was 77.5% [Table 5].

Table [1]: Association between demographic characters and obstetric history of the females being studied and Respiratory
distress syndrome incidence among their neonates

VELEL S RDS [-VE] n=74
Agelyears [Mean * SD] 28.79+5.72
Gravidity Median [range] 3.0[1.0-6.0]
Parity Median [range] 2.0[0.0-4.0]
Gestational age/weeks [Mean * SD] 36.28+0.79

RDS [+VE] n=28 Test P
27.966.12 t=0.64 0.52
3.0[1.0-5.0] 2=1.06 0.29
2.0[0.0-3.0] 2=0.59 0.55
35.61+1.26 t=3.3 0.002*

t: Student t-test Z: Mann Whitney U test * statistically significant [p<0.05]

Table [2]: Association between 2D Ultrasound findings and respiratory distress syndrome among neonates under study

2D US RDS [-VE] n=74 RDS [+VE] n=28 Test P
BPD Mean * SD 35.59+1.11 34.54+1.55 t=3.84 <0.001*
FL Mean £ SD 35.58+1.30 34.68+1.83 t=2.78 0.006*
AFl Mean * SD 10.61£2.67 9.21£2.92 t=2.29 0.02*
IUGR Median [range] 6[1-9] 8 [1-14] z=2.11 0.03*

t: Student t-test; * statistically significant z: Mann Whitney U test; BPD: Biparietal diameter, FL: femur length, AFI: amniotic fluid index, IUGR: intrauterine growth retardation

Table [3]: Association between Doppler findings and incidence of respiratory distress syndrome among neonates under study

RDS [-VE] RDS [+VE] Test of
n=74 n=28 significance
PAT 0.058 [0.0-0.76] 0.076 [0.04-0.23] z=0.81 0.42
PET 0.413 [0.04-0.50] 0.347[0.02-0.52] z=2.9 0.003*
PAT/ET 0.15510.0-1.73] 0.411[0.12-7.13] 7=4.92 <0.001*
P.SD. ratio 6.79 [2.28-12.70] 6.40 [1.26-10.5] z=2.24 0.025*
P.RI 0.8510.09-1.27] 0.85[0.60-8.7] z=0.18 0.86
P.PI 2.35[1.57-4.7] 2.37[1.57-4.7] z=0.19 0.84
Umbilical artery S/D ratio 2.8[2.3-4.8] 3.01[1.70-5.20] z=0.96 0.34
M.C. S/D ratio 3.80[3.10-6.10] 4.40 [2.56-6.8] z=1.83 0.07

z: Mann-Whitney U test * statistically significant, all parameters described as median [min-max]
PAT: pulmonary artery acceleration time, PET: pulmonary artery ejection time, PAT/ET: pulmonary acceleration time to ejection time ratio, P.RI: pulmonary
resistance index, P.PI: pulmonary pulsatility index, M.C.S/D ratio: middle cerebral systolic to diastolic ratio.

1867



Alkashty AA, et al.

Predictor(s]

Gestational age weeks
IUGR

Epigastric pain [-ve]
BPD.2D.US

FL.2D.US

AF1.2D.US

Doppler P.ET

Doppler P. SID ratio

Dexamethasone course [one

cycle]

Constant=

Cl: Confidence interval

AUC

[JMA 2021; 3 [4] October-December:1862-1873
Table [4]: Predictors of RDS among studied cases

B P value Odds ratio 95.0% C.I. for odds ratio
Lower Upper
-.888 213 412 102 1.662
0.25 0.04* 1.24 1.10 7.85
1.172 077 3.228 .881 11.826
-693 198 500 A74 1.438
437 264 1.549 719 3.336
-074 578 928 714 1.207
-10.234 .002* .000 .000 027
-455 .007* 634 456 883
5473 .001* 238.060 8.323 680.9
46.815 p=.003

Overall percent predicted=79.6%; Model x?=46.59, p<0.001*

Table [5]: Validity of PAT/ET in differentiating RDS among neonates under study
Cut-off point Sensitivity [%] Specificity [%] PPV [%] NPV [%] Accuracy

[95% CI]

[%]

P.ATET 0.816
[0.73-0.91]

AUC: area under the curve, PPV: positive predictive value, NPV: negative predictive value

0.30 7.4 79.7 57.1 88.1 77.5

ROC Curve of PATIET in diffferentiating cases with RDS

Sensitivity

1.0 -
0.8
0.6
AUC=0.816 |,

0.4 Cut off point =0.30
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Figure [1]: ROC curve of PAT/ET for differentiating cases with RDS.
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Figure [6]: fetal echo with 3 vessels view.
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Figure [8]: fetal pulmonary artery AT/ET.

DISCUSSION

Results of the current work revealed that, there was no
statistical significance between the collected demographic
data [maternal age, gravidity, and parity] and RDS in cases
of severe pre-eclampsia despite gestational age at the time
of termination which has a statistical significance with the
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development of fetal RDS in cases of severe pre-eclampsia.
These findings go with the result of a large study on 13,490
VLBW infants, including 2,200 [16.3%] cases born to
mothers with pre-eclampsia in Taiwan which concluded that
GA, but not birth weight, was associated negatively with
RDS. GA and birth weight were associated inversely with
severe RDS, with an OR of 0.68 [95% Cl, 0.65-0.7] and 0.94
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[95% ClI, 0.91-0.97], respectively ('],

In this study, there was no statistical significance
between medical history in the studied cases and the
development of RDS in delivered infants; these results agree
with the results cited by Hochberg et al. '4 that support the
link between pre-eclampsia in moms and preterm newborns
with broncho-pulmonary dysplasia suggesting that chronic
hypertension is protective for preterm neonates [3. In
contrast to our study, Li et al. [l concluded that maternal
diabetes, including gestational diabetes mellitus and pre-
gestational diabetes mellitus is connected to a higher
incidence of neonatal RDS. Another study found that the risk
of pre-eclampsia increased with the severity of diabetes in
women with pre-gestational diabetes mellitus. Proteinuria
early in pregnancy was linked to a significant increase in
negative neonatal outcomes, even when pre-eclampsia was
not present % These difficulties are thought to emerge in
DM because surfactant synthesis is delayed as a result of
maternal hyperglycemia "6, and reduced fluid clearance in
the fetal lungs 1. The controversy between these results
could be explained as in our study severe pre-eclampsia
stimulate early surfactant synthesis and the patients gave
good glycemic control.

In this study, there was no statistical significance
between laboratory findings and RDS among cases being
studied, this finding goes with a large systematic quantitative
review ['8 regarding proteinuria, and coincide with many
other studies! regarding liver function tests [1%-21],

In this study, we found no statistically significant
relationship between symptoms of severe pre-eclampsia and
RDS among study cases despite epigastric pain, these
findings correlated with findings of a large study on 13,490
patients by Yu-Hua Wen 1],

In this study, there was a statistically significant inverse
relationship between 2D Ultrasound findings as regard BPD,
FL, AFl and IUGR, and RDS among the cases being
studied. These results agreed with Gilbert and Danielsen [22
who cited that prematurity linked to poor neonatal outcomes
[RDS, IVH, NEC, and CHA] was significantly influenced by
IUGR in the third trimester. These results agreed with the
results of Rabinovich et al. [ Who cited that among women
with pre-eclampsia who gave birth prematurely, oligo-
hydramnios is an independent risk factor for perinatal
morbidity, and these results go with another study which
found that gestational age at the time of termination is a
good predictor for neonatal outcome in cases of severe pre-
eclampsia ", A relatively recent study concluded that even
in the context of fetal development limitation, the obstetrician
should try to extend pregnancies complicated by early-onset
severe pre-eclampsia up to 32 gestational weeks as far as
maternal conditions allow. This type of management policy
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could help to enhance newborn outcomes 2.,

Regarding fetal pulmonary artery ejection time and
acceleration time to ejection time ratio, there was statistically
significant relationship between Doppler indices and
neonatal RDS among cases examined in this investigation.
These findings corresponded with those of a recent study
done by Biike et al. 2 who stated that the fetal PAT/ET ratio
is a promising noninvasive technique for predicting RDS in
preterm births, and the results of another study, which
discovered that measuring FLV or PA-RI can predict RDS in
preterm fetuses when these metrics were used together,
their predictive power increased 121,

In this research, there was a statistically significant
inverse relationship between giving one corticosteroid
course and neonatal RDS, this finding agrees with the
results of another research which concluded that steroids
reduce respiratory distress syndrome 1. In contrast to our
result, Witin et al. 28 found no relationship between
corticosteroid and neonatal outcome, and this difference
could be explained as in their study they examine patients
delivered from 24 to 33- week gestation, and we study cases
32 to 37- week gestation. Furthermore, Crowther et al. 129
found that after the first course of prenatal corticosteroids,
mothers at continued risk of preterm birth received repeat
doses, which reduced the likelihood of their infant requiring
respiratory support after birth and resulted in a neonatal
benefit, and the difference between the results could be
explained as in our study 6 patients didn’t receive any
corticosteroid courses with no neonatal RDS as they
developed late-onset pre-eclampsia after lung maturity, 91
patient received one course of corticosteroid with a
statistically significant reduction in the development of
neonatal RDS and 5 patient received two corticosteroid
courses with 4 patients developed neonatal RDS as they
developed early-onset pre-eclampsia with its adverse effect
on neonatal outcome [0,

The development of respiratory distress syndrome
[RDS] in the neonates of mothers with severe pre-eclampsia
during pregnancy is linked to an elevated acceleration
time/ejection time ratio [AT/ET] with a cut-off level of 0.30 in
the fetal pulmonary artery, with a sensitivity 71.4 and
specificity 79.7.

These results are compatible with the results of recent
research examining 105 patients and they found that even
after accounting for gestational age, estimated fetal weight,
and fetal gender, researchers discovered an adverse
connection between the diagnosis of RDS in neonates and
PAT/ET levels [r = 0.52 and p =.0017]. A cut-off value of
0.327 yielded 77.1% specificity, 90.9% sensitivity, 95.4%
negative predictive value and 52.7% positive predictive value
(25, Another study found that for subsequent diagnosis of



Alkashty AA, et al.

TTN in small for gestational age [SGA] neonates, the cut-off
value of 0.298 offered ideal specificity of 93.0 % and
sensitivity of 81.0 % 1.

This study had many strength points; it is the first one
that discusses the cut-off level of PAT/ET in the prediction of
neonatal RDS in cases of severe pre-eclampsia. Pre-
eclampsia is a dynamic process, so we can terminate the
pregnancy once fetal lung maturity is detected and before
deterioration of the maternal condition, we can use this
parameter in the prediction of neonatal RDS in other high-
risk pregnancies as there were many medical disorders were
included in this study accompanied with pre-eclampsia as
diabetes mellitus and heart disease, and a wide range of
maternal age included in this study. We can measure
PAT/ET with two D ultrasound with Doppler with no need for
a high-end ultrasound machine or 4D ultrasound; we can
predict fetal lung maturity with a non-invasive technique
instead of other invasive techniques with its drawbacks.

There are some limitations of the study; many cases
included at the beginning of this reassure were delivered
either before 32-week gestation or after 37-week gestation,
so they were excluded from the study, fetal echo
performance is difficult at a gestational age between 32 and
37-week gestation because of high echogenicity of fetal ribs,
so anterior position of the fetal chest is preferred to get an
optimum view, severe pre-eclampsia is associated with
oligohydramnios which adds more difficulty in the
performance of fetal echo and the detection of fetal
pulmonary artery Doppler indices.

CONCLUSION

The fetal P.ET, P.AT/ET, and P.S/D ratios detected
through Doppler findings were significantly associated with
respiratory distress syndrome among neonates, with P.ET,
P.SD, and P.AT/ET ratios being higher among neonates with
respiratory distress syndrome than neonates without RDS.
IUGR, Doppler P.ET, Doppler P.S/D ratio & one cycle of
dexamethasone course to mothers were significant
predictors of respiratory distress syndrome among neonates
under study. The best-detected cut-off point of the P.AT/ET
ratio for the detection of neonatal RDS in cases with severe
pre-eclampsia between 32w to 37- week gestation was 0.3.
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