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Assessment of fetal lung maturity in severe preeclampsia using main pulmonary artery
accelerated systolic time/ejection time ratio
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Abstract Objective To investigate the assessment of fetal lung maturity using main pulmonary artery accelerated systolic time (AT) /
ejection time (ET) ratio in patients with severe preeclampsia. Methods A total of 65 pregnant women who were hospitalized in our hos-
pital due to severe preeclampsia,from January 2021 to December 2022, and voluntarily underwent ultrasound examination were enrolled
in this study. The patients were divided into early-onset (20 to 33" weeks gestation) severe preeclampsia group (group A ,n = 30) and late-
onset (34 1o 40 weeks) severe preeclampsia group (group B,n = 35) . Healthy pregnant women with gestational age-matched to groups
A and B via ultrasound examination were selected as controls (n = 30 and n = 35, respectively) . Fetal main pulmonary artery blood flow
parameters were measured using ultrasound Doppler: AT, ET,AT/ET, and peak systolic flow rate (PSV) . Amniotic fluid (approximately
15 mL) was collected immediately after delivery,and the lecithin/sphingomyelin (1/S) values were measured. The blood flow parameters
of the main pulmonary artery of the fetuses in groups A and B were compared , and whether there was any difference between them and the
control group was analyzed. The correlation between the blood flow parameters and amniotic fluid I/S was also analyzed. Results ~ There
were statistically significant differences in AT, ET, AT/ET,and PSV in the fetal main pulmonary artery between groups A and group B
(P < 0.05),and all of them were smaller than those in the control group (P < 0.05) . The AT/ET ratio of the fetal main pulmonary artery in
groups A and B was positively correlated with amniotic fluid L/S (r = 0.821 and 0.383, respectively, P < 0.05) . Receiver operating charac-
teristic curve analysis showed that the area under the curve of AT/ET in the diagnosis of early-onset and late-onset preeclampsia was 0.839

and 0.833,respectively,and the sensitivity was 0.853 and 0.912,the specificity was 0.583 and 0.611,and the cut-off values were 0.185
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and 0.255,respectively. The false positive rate was 5%. Conclusion

The AT/ET value of the fetal main pulmonary artery can be used

to make a preliminary diagnosis of severe preeclampsia and quantitatively assess fetal lung maturity, which can provide a new,simple,

non-invasive, and reproducible assessment method for clinical practice.
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Tab.1 Comparison of the general data of patients and birth situation of newborns between group A and B

Group Group A (n =30) Group B (n = 35) t1x’ P
Age (year) 30.17 + 4.04 30.00 + 5.32 0.140 0.889
Systolic blood pressure (mmHg) 154.33 + 6.85 15334 +7.24 0.564 0.575
Diastolic blood pressure (mmHg) 95.23 + 1.70 95.11 + 2.06 0.252 0.802
24 h urine protein (g) 4.15£1.29 4.03+1.14 0.402 0.689
Parturition week (week) 33.10 £2.09 36.20 +0.93 -7.507 <0.001
Newborn birth weight (g) 1501.57 = 147.94 2497.60 + 154.79 -26.393 <0.001
Neonatal comorbidities [n (%) ] 10(36.7) 2(5.7) 8.186 0.004
Transfer to NICU [n (%) ] 30(100.0) 23(65.7) 12.615 <0.001
LS 1.91 £0.06 2.30+0.21 -9.849 <0.001
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Tab.2 Comparison of fetal aortopulmonary blood flow parameters AT, ET, AT/ET, PSV, and amniotic fluid L/S between groups A

and B

Group AT (ms) ET (ms) AT/ET PSV (em/s) L/S
A 34.07 £2.25 170.88 + 13.70 0.19 £0.02 69.15 5.10 1.91 £0.06
B 4224 +2.04 185.53 + 13.04 0.24 £0.02 83.33 £4.94 2.30+0.21
t 15.349 4411 9.869 11.357 9.654
P <0.001 <0.001 <0.001 <0.001 <0.001

#3 ABSWRARILEMBPRMTSEAT, ET. AT/ET, PSVEFEKL/SILE
Tab.3 Comparison of fetal aortopulmonary blood flow parameters AT, ET, AT/ET, PSV, and amniotic fluid L/S values of between

group A and control

Group AT (ms) ET (ms) AT/ET PSV (em/s) /S
A 34.07 £2.25 170.88 + 13.70 0.19 0.02 69.15 £5.10 1.91 = 0.06
Control 38.17 £2.59 180.88 + 13.30 0.20 +0.02 78.58 +5.61 1.99 +0.13
t 6.542 2.869 2.119 6.811 2.930
P <0.001 0.006 0.038 <0.001 0.005
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Tab.4 Comparison of fetal aortopulmonary blood flow parameters AT, ET, AT/ET, PSV, and amniotic fluid L/S values between

group B and control

Group AT (ms) ET (ms) AT/ET PSV (em/s) L/S
B 4224 £2.04 185.53 + 13.04 0.24 +0.02 83.33 +4.94 2.30+0.21
Control 45.06 +2.45 192.18 + 12.93 0.26 + 0.02 93.67 +4.90 2.49+0.26
t 5.186 2.145 3.378 8.792 3.289
P <0.001 0.035 0.001 <0.001 0.002
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