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ABSTRACT Obijective: To discuss the predictive value of lung ultrasound score (LUS) for the use of
mechanical ventilation (MV) and pulmonary surfactant (PS) in the preterm infants with late-onset
respiratory distress syndrome (RDS). Methods: The prospective analysis was conducted on the late-onset
preterm infants (gestational age 34”7=36%" weeks) complicated with RDS; in total, 67 late-onset infants
complicated with RDS were included. The infants were divided into MV group (7=36) , non-MV group
(n=31), PS group(#n=30), and non-PS group (n=237) based on the necessity to use MV and PS within
48 h after birth. Lung ultrasound examination was performed on all the infants 2 h after admission, and
before the application of PS, and the LUS for 6-zone, 10-zone, and 12-zone partitions were calculated.
Receiver operating characteristic (ROC) curve for the prediction of MV and PS application in the infants
with late-onset RDS were drawn by LUS with different partitions, and the predictive values of different
partition methods were compared by Del.ong method. Results: Compared with non-PS group, the birth
weight, LUS, positive end expiratory pressure (PEEP), mean airway pressure (MAP), MAP X fraction of
inspired oxygen (FiO,)/Pa0, value, duration of mechanical ventilation, and hospital stay of the infants in
PS group were increased (P<C0.05), and the ratio of PaO,/Fi0O, was decreased (P<C0.01). Compared
with non-MV group, the birth weight, LUS, PEEP, MAP, MAP X FiO,/Pa0, value, duration of
mechanical ventilation and hospital stay of the infants in MV group were increased (P<Z0.05), and the ratio
of Pa0,/FiO, was decreased (P<<0.01). PEEP, MAP, and LLUS were identified as the influencing factors
for application of PS in the late-onset preterm infants complicated with RDS when employing 6-zone LUS
to predict the application of PS[odds ratio (OR) >1, P<C0.05]. When employing 10-zone and 12-zone
L.US for the use of PS, MAP X Fi0,/Pa0, and LLUS were the influencing factors (OR>1, P<C0.05).
The area under curve (AUC) for predicting the application of PS in the late-onset infants complicated with
RDS by 6-zone, 10-zone, and 12-zone LUS were 0.909, 0.904, and 0.915, respectively, all showing
good predictive values; the AUCs for predicting the application of MV by 6-zone, 10-zone, and 12-zone
LUS were 0.868, 0.872, and 0.887, respectively, all showing good predictive values as well.
Conclusion: LUS can effectively predict the necessity for whether or not applying MV and PS in the late-
onset infants complicated with RDS, and MAP combined with LUS can enhance the capability to predict
the application of MV.
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Tab.1 General informations of late-onset perterm infants complicated with RDS
) ] ) Cesarean Antenatal Premature rupture of
Gestational age Birth weight Male ) .
Group n section [n steroids membrane—=18 h
(week) (m/g) [n(n/ %))
(/) %)] ([n(n/ %)] [n(/%)]
Overall 67 34.9+0.9 2317.04+446.7 44(65.7) 58(86.6) 19(28.4) 9(13.4)
Non- PS 37 34.9+0.9 2212.4+416.1 23(62.2) 32(86.5) 9(24.3) 5(13.5)
PS 30 34.940.9 2 446.0+456.2° 21(70.0) 26(86.7) 10(33.3) 4(13.3)
Non- MV 31 34.940.8 2168.74408.1 20(64.5) 28(90.3) 8(25.8) 5(16.1)
MV 36 34.940.9 2 44474444 2% 24(66.7) 30(83.3) 11(30.6) 4(11.1)
5-min Apgar . . . PEEP MAP
Group n i 6-region LUS 10-region LUS 12-region LUS
score (P/cmH,0) (P/emH,0)
Overall 67 8.6(8,9) .6(0,8) 11.7(7, 13.5(8,19) 5.9(5,6) 8.6(6,10)
Non- PS 37 8.7(8,9) .0(0,3) .4(6,10) 9.3(6,12) 5.6(5,6) 7.2(5,9)
PS 30 8.5(8,9) 9(6,10)" 15.8(14,18)" 18.8(16,21)" 2(6,7)" 10.3(9,11)"
Non- MV 31 8.8(8,9) .8(0,3) .1(6,10) 8.8(6,12) 5.6(5,6) 6.7(5,9)
MV 36 8.4(8,9) 14,104 14.8(12,18)" 17.6(14,21)° 6.7 10.1(9,11)*4
) Duration of mechanical Hospital stay
Group n Pa0,/FiO, MAP X FiO,/Pa0, )
‘ ventilator (¢/d) (¢/d)
Overall 67 270.0(127,392) .3(1.9,7.3) 6.7(3,11) 12.3(8,16)
Non- PS 37 360.8(275,461) A(1.4,2.7) 3.9(2,5) 10.0(7,12)
PS 30 4(85,181)" 8.8(5.6,13.2)" 10.2(7,12)" 1(11,18)7
Non- MV 31 358.5(273,472) .3(1.3,2.7) 3.7(2,5) .9(6,10)
MV 36 193.3(106,209)"" 9(4.4,10.3)°" 9.3(6,12)"" 14.3(10,17)""
"P<C0.05, " P<C0.01 s non- PS group; “P<C0.05,““P<0.01 vs non-MV group.
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Tab. 2 Influencing factors of application of PS in late-onset preterm infants complicated with RDS predieted by LUS with

different partitions analyzed by logistic regression analysis

Influencing factor B SE Wald P OR (95%CI)
6-region
PEEP(cmH,0) —4.093 2.079 3.877 0.049 0.017(0.000—0.981)
MAP(cmH,0) 4.474 2.091 4.577 0.032 87.665(1.455—5 280.227)
LUS 0.930 0.381 5.957 0.015 2.534(1.201—5.348)
10-region
FiO, X MAP/PaO, 0.408 0.196 4.332 0.037 1.504(1.024—2.210)
LUS 0.396 0.160 6.116 0.013 1.486(1.086—2.035)
12-region
FiO, X MAP/Pa0O, 0.398 0.196 4.107 0.043 1.489(1.013—2.189)
LUS 0.328 0.126 6.745 0.009 1.389(1.084—1.779)

A (0=TLEMHAMV, I=FZNHMV), 4
A Logistic FIH 487, 5K B/R: 650X, 1047 X
1243 X LUS #i B, MAP F1 LUS 2 i H 5L 7=

JLIt & RDS B FHH MV 1 G B [ #E (OR>1, P<<
0.05), WLF3,

#3  Logistic FIHZMA [ 40 X LUS F B33 87 L3 & RDS B MV 520k 5 &
Tab.3 Influencing factors of application of MV in late-onse preterm infants with complicated RDS predicted by LUS with

different partitions analyzed by logistic regression analysis

Influencing factor B SE Wald P OR(95%CI)
6-region
MAP(cmH,0) 2.605 1.187 4.811 0.028 13.527(1.320—138.663)
LUS 0.511 0.177 8.322 0.004 1.668(1.178—2.361)
10-region
MAP(ecmH,0) 1.370 0.562 5.953 0.015 3.937(1.309—11.839)
LUS 0.319 0.110 8.460 0.004 1.375(1.110—1.705)
12-region
MAP(emH,0) 1.402 0.561 6.237 0.013 4.062(1.352—12.206)
LUS 0.296 0.097 9.236 0.002 1.344(1.111—1.627)
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B AUC 23 %124 0.909, 0.904 F10.915, 4 H A #
MR EO AN AE . WL 4. ARTR 4 IX LUS i PS Lz
JHE) AUC AL P L3R 22 e ¥ g it @ L (P>
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2.5 RRA%ELUS# A %P -F~ILHFLRDS &
AMV ROC &L RE/R: 670X, 105X H
1243 X LUS i I i 199 5257 )L 3 & RDS Bz JH MV 1Y
AUC 43 %k 0.868. 0.872 F10.887, ¥ HA &t
R A . W2 5. R4 X LUS Hl MV L
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Tab.4 PS applications of late-onset preterm infants complicated with RDS predicted by LUS with different partitions

Partition of LUS AUC (95%CI) Cutoff value P Sensitivity(95% CI) Specificity(95 % CI)
6-region 0.909(0.813—0.965) =>5 <<0.01 80.00(61.40—92.30) 89.19(74.60—97.00)
10-region 0.904(0.807—0.962) >11 <20.01 90.00(73.50—97.90) 83.78(68.00—93.80)
12-region 0.915(0.821—0.969) >13 <<0.01 90.00(73.50—97.90) 86.49(71.20—95.50)

Partition of LUS +LR(95%CI)

—LR(OO5%CI)

PPV(95%CI) NPV(95%CI)

7.40(2.90—19.00)
5.55(2.60—11.70)
6.66(2.90—15.20)

6-region
10-region
12-region

0.22(0.10—0.50)
0.12(0.04—0.40)
0.12(0.04—0.30)

85.70(70.00—93.90)
81.80(68.20—90.40)
84.40(70.30—92.50)

84.60(72.70—91.90)
91.20(77.80—96.80)
91.40(78.30—96.90)

1.0
0.8

0.6
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Fig. 1
perterm infants predicted by LUS with different

ROC curves of PS application of late-onset

partitions
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Tab.5 MYV applications of late-onset perterm infants complicated with RDS predicted by LUS with different partitions

Partition of LUS AUC (95%CI) Cut off value P Sensitivity(95 % CI) Specificity(95 % CI)
6-region 0.868(0.763—0.938) >3 <<0.01 80.56(64.00—91.80) 80.65(62.50—92.50)
10-region 0.872(0.768—0.941) >11 <<0.01 80.56(64.00—91.80) 87.10(70.20—96.40)
12-region 0.887(0.786—0.951) >13 <<0.01 80.56(64.00—91.80) 90.32(74.20—98.00)

Partition of LUS +LR(95%CI)

—LR(95%CI)

PPV(95%CI)

NPV(95%CI)

6-region
10-region

12-region

4.16(2.00—8.70)
6.24(2.50—15.80)
8.32(2.80—24.7)0

0.24(0.10—0.50)
0.22(0.10—0.40)
0.22(0.10—0.40)

82.90(69.80—91.00)
87.90(74.10—94.80)
90.60(76.50—96.60)

78.10(64.20—87.70)
79.40(66.20—88.40)
80.00(67.10—88.70)
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Fig. 2 ROC curves of MV application of late-onset
perterm infants predicted by LUS with different
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