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HE . B RA LW i A4EH AL (ARDS) microRNA—138—5p (miR—138—5p), B Hikis
FAF (ATX), oo E8 b1 (HO—1) FEKFEMOIEDERS FL D (LISA) FEASKFAE EE
@A, (DuoPAP) %77 1 )& 89 TR LA TG 0935 A, 77k RE2022F 10 A—2024 F 10 A BT H S E
Bl g 89 804 ARDS %)L, %)L E A LISABEA DuoPAP ¥, RBEFUSHE A, ATV R (194]) FFUs
RIFLL (614]), VAT —AAA, WBIEFFAT)E 6 miR—138-5p, ATX, HO-1/KRF &4, KB EHE—K
Logistic B J2#EA 547 ARDS &ILTUE 09 B &, 62X 4 TAEFIE (ROC) W& 45 HTLISATS DuoPAP %
F3 A6 miR—138—5p mRNAABAT &2 ¥, ATX, HO-1KF Tzt ARDS EILHUS #iFEIE, R FUSR
BALREH . AR E A B A S min Apgar IR K TG BAFAL (P <0.05), PEIRAREZ A FE, & afitic,
SNAPPE- I 34, NICUAEREE]>14 d & W3 & THUS RIF4L (P <0.05), FUE R B4 miR—138—5p mRNA 4
A EEE . HO- 1R T UG BIF4 (P <0.05), ATXAKF& TG RIFL (P <0.05), TG R BILEITET
J6 miR—138—5p. ATX. HO—1#) £A83) /) THUS RIF4L (P <0.05). % B ZE—Afk Logistic BIANAT 4R AWM. f6
HEAK [dR:0.763 (95% CI: 0.598, 0.975) 1. $%4 5 min Apgar #F5-K [dR:0.476 (95% CI: 0.283, 0.800) ],
WMk AE [OR=4.433 (95% CI: 1591, 12.355) 1. SNAPPE— Il 3% & [OR=1.536 (95% CI: 1.014,
2.329) ]. NICUZEEH ¥ [OR=5.989 (95% CI: 1.874, 19.145) ], 7897 B 6 miR —138—5p #49 £/ [OR=
0.344 (95% CI: 0.146, 0.806) 1. #&J7A7/& ATX &9 ZAL) [dR:0.977 (95% CI: 0.956, 0.999) ] #4736
HO—18 248 [OR=0.947 (95% CI: 0.898, 0.998) ] 3% ARDS & LHE R 9 £ E % (P<0.05), ROC
WRLEREI, BITAE miR—138-5pd9 ZA8. W&IT )G ATX 69 245, 769731/ HO—1 #9 ZALTRAA ] BT
AR ®, WA T @A 0963, HBIEA94.7% (95% CL: 0.740, 0.999), HFFkA 98.4% (95% CI: 0.912,
1.000), Z5i miR—138—5p. ATX. HO—-1/ LISABA DuoPAP &7 71 /& 49 TALH JLs ARDS #ILFUG A A B

FFe AN,
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Abstract: Objective To investigate the changes in expression levels of microRNA-138-5p (miR-138-5p),
autotaxin (ATX), and heme oxygenase-1 (HO-1) before and after less invasive surfactant administration (LISA)
combined with dual positive airway pressure (DuoPAP) therapy and their prognostic values in neonates with acute
respiratory distress syndrome (ARDS). Methods A total of 80 neonates with ARDS admitted to our hospital from
October 2022 to October 2024 were included, all of whom received LISA combined with DuoPAP therapy.
According to prognosis, they were divided into a poor prognosis group (n = 19) and a good prognosis group (n = 61).
General clinical data and the changes in miR-138-5p, ATX, and HO-1 levels before and after treatment were
compared between the two groups. Logistic regression analysis was used to identify factors influencing prognosis in
neonates with ARDS, and receiver operating characteristic (ROC) curves were constructed to assess the prognostic
values of changes in miR-138-5p, ATX, and HO-1 levels before and after LISA combined with DuoPAP therapy.
Results The gestational age, birth weight, and 5-min Apgar scores were lower in the poor prognosis group than in
the good prognosis group, whereas the incidence of sepsis, white blood cell count, SNAPPE-II scores, and the
proportion of NICU stay > 14 days were higher in the poor prognosis group. The levels of miR-138-5p and HO-1
were lower in the poor prognosis group than in the good prognosis group, while ATX levels were higher in the poor
prognosis group. In addition, the differences in miR-138-5p, ATX, and HO-1 levels before and after treatment were
all smaller in the poor prognosis group compared with the good prognosis group. Multivariable logistic regression
analysis showed that lower gestational age [OAR =0.763 (95% CI: 0.598, 0.975) ], lower 5-min Apgar scores [OAR =
0.476 (95% CI: 0.283, 0.800) ], concomitant sepsis [OAR = 4.433 (95% CI: 1.591, 12.355) ], higher SNAPPE-II
scores [OAR =1.536 (95% CT: 1.014, 2.329) ], longer NICU stay [OAR =5.989 (95% CI: 1.874, 19.145) ], smaller pre-
and post-treatment difference in miR-138-5p levels [OAR = 0.344 (95% CI: 0.146, 0.806) ], smaller pre- and post-
treatment difference in ATX levels [OAR = 0.977 (95% CI: 0.956, 0.999) ], and smaller pre- and post-treatment
difference in HO-1 levels [OAR =0.947 (95% CI: 0.898, 0.998) ] were all risk factors for poor prognosis in children
with ARDS (P < 0.05). ROC curve analysis demonstrated that the combined detection of pre- and post-treatment
differences in miR-138-5p, ATX, and HO-1 levels showed the highest predictive performance, with a sensitivity of
94.7% (95% CI: 0.740, 0.999) and a specificity of 98.4% (95% CI: 0.912, 1.000). Conclusion Changes in miR-138-
5p, ATX, and HO-1 levels before and after LISA combined with DuoPAP therapy have significant prognostic values
in neonates with ARDS.

Keywords: acute respiratory distress syndrome; neonate; less invasive surfactant administration; dual

positive airway pressure; prognosis

SUME I 38 25 A AE (acute respiratory distress
syndrome, ARDS) J& # 2 JL I % U B 1 & ) I &
P 2 — , FE I Z Tl [N 5 | R A4 il g6 L B AR
a0 N B B, S BRI A S M R
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surfactant administration, LISA ) Bt & BUK -5 8 1F &
18 <, (dual positive airway pressure, DuoPAP) f) 3 i 14
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Ak I RN BT 5 IR 2 . microRNA-138-5p (miR-
138-5p ) fig 1 3 1o 40 o] JA 45 2 25 A5 Sl % S 5 000
PRI TR T 00 O 9 1 B AR A 7 A B I 9 55 | 3
iz ) A F (Autotaxin, ATX) {14 A5 A4 ¥ 1 A5 72
FIE V8 428 11 A8 38 375 P4 0 AR RE S L, 72 ARDS Jiti 63 56 4
I A5 5 B IR v R G A P oM 21 3 AR i -1
(heme oxygenase—1, HO-1) fig 4 fift Il £1 & A= il — % b
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B AT A0 TS 40 T 1) B 4 A
1 ZRlERZE

— g Bt
TEHL 2022 4F 10 A —2024 4F 10 A B4 b E
Bt 499 A 9 80 i) ARDS £ JL , 34 2R H LISA Bk &
DuoPAP IGY7 , AR TS 15 L 43 0 TG AN B 2 R 90L
RAFAL, 4350 1961 4], A 5238 i B B = 24 16
PRZE G2 A fe PR (2025)-10 5],
1.2 WANSHERRIRAE
121 s gk O A ARDS 2 Wibr " @4
2% LISA XA DuoPAPIGY7 s QI K FE R 5E 34
122 Herrdrg O KM ™5 S K M
T s e o 0k 58 s @ H A AR ARDS Ji PR S0 i g
PRI s Q)R 58 B E TR 97 7 28 sl il 5% Bt LSRR
57 s DB I 4 B R PEEBR AL YN ERIR 5
1.3 LISABXA DuoPAP&fr Fik

B ILTE A B 5 57 Bl 4 52 DuoPAP TG 1] 3 < 3¢
R, W E WGSBS E J1 8 ~ 10 emHL0, IS,
S5 ~ 6 emH,0 , I AR 5 28 7 il 4201 13 3 2L g
NEHSE (IR 40% ~ 60%) o 1658 5E 185 30 min Ji7
Xt FOLAT LISA 45 4F UM EMY , AS T4, 7658 B
MTLHEIHAS Fr EHBEEE P TR, Eid
T4 G T R I 1R TR S 200 mg/kg , 1 25 (]
FEHIFE 3 min N, 25 B S R 30 s HfE4S
FEYEHF DuoPAP 38 <, I 45 25 W ICx 26 | I S0 00 A B2
KR I o ARG 4k 42 DuoPAP 38 <, A 3 3h bk 1M
ST EE R, B2 h IR 1 IR S8, A A A TR R
DA D 8 AT R SRR G R T
1.4 EMREEERE R ML N mR-138-
5p mRNA B3 FRiL £

LISA X 45 DuoPAP 67 1 CH LA BEIR T T i
A BOA TG (GRIT G5 3 K) Jl BB L R 358 8 ik 1t
5 mL, = i # & 30 min Ji7 , 3 000 r/min &> 10 min, 43
B , T -80 CARAAREIN o o FEL RNA PRk $2 B
T2 R RNA , 2% ] miRNA B S P 300 5% S 5 1 W06 1k
¢DNA, L U6 snRNA i N 2, {fi FH 52 26 6 e e A
ity 4 =X N TR R AT 3 o FOn % - 95 CToiAE
P45 min 95 CZ5PE 10 .60 CiE 2k 30 s, H 40 MR,
3 2744 5 miR-138-5p mRNA MIXF ik .

1.1

1.5 IR

AT A 80 i) ARDS B ILHEAT /34T, BT A7 11
B W B A 2 iy 4 32 58S 80 55 U1 G 5 A
BEJ7 TAE N ot 90 . WSS Bir A R LAY i 8% 1
S AT R S min Apgar PR R e RE 1
B[ e B E 12 WA L 2 2 1 K 5 (e e 1 K
7)) 236 L F AR (2015 O )M, FR il s N R &
(<72 h) SR & A (572 h) 1L 40 M 5 i 41 8
F /N B R R AR L St AR B 1T (score
for neonatal acute physiology with perinatal extension—
Il, SNAPPE- Il )" 7 /E JL HEAiE i 97 % (neonatal
intensive care unit, NICU) 13 [ i 18] o % FH Bt Bk 0 9%
G B 3 90 A6 0 ATX HO-1 Ko IR 80R 97 /TS
miR-138-5p \ATX \HO-1 ) 2 1H .
1.6 WEIEHR

HR A ARDS £ LS Be s (11 R 25 Jry i A7 434 B
A S I R BE Y 61 1 5 L A TG B4F4L
B rr & UM AR — 2R B L ATUR A R 41 D3t
T2 s @R % f& H IR TT s @R IT RN, T TH A
A RIHUHGE s @ 8™ I R AE U ATV 2%
Jigi s A LA ) o 3 A SR TS SEE R R AT o
1.7 SitERE

BG4 47 2K 1 SPSS 26.0 e b8 1F o B R
DAAE B b B3 (% ) 2o, U XA 6 5 1 i B9 k)
AR EL + bR 22 (x + 5) F0R, LOBH ¢ K530 s 52 [
R R Z R — & Logistic [T AREAY ; 224 52
W H T AE R AE 1 26 (receiver operating characteristic,
ROC) £, P<0.05 022 A GEiTA 1 3.
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TiJE A K405 W5 B0 2 S R i i 21 2 1
IR B HE 85, 28 ¢ IR, 22 4 g8 1T
FREX(P>0.05), FEARAS WG RIFHNRE .
AR AR 5 min Apgar YE4Y L PEREEEAE | 1140 0
T %0 . SNAPPE- 1T ¥4 Fll NICU £ ¢ B [a] Fb 4, &0/
RS, 2R WA EE X (P<0.05) ; filf5 AN R
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&1 WHE-RABLER

A4 5 min Apgar FEMeEEAE 151 (%)

ZH 5 n JEW/(JE, x + 5) 15 AR E/ (kg, x + 5) W Gas) = =
e A R4 19 35.18 £2.23 11/8 245 +0.41 6.95+ 1.34 9(47.4) 10(52.6)
TG RAF4 61 37.81+2.03 38/23 2.68 +0.45 8.42 = 0.65 8(13.1) 53(86.9)
LA 4818 0.105 2.058 5.842 11.274
P 0.000 0.746 0.043 0.000 0.001
g5 Elélﬂﬂﬂitéﬁv mﬁ% i/ Jﬂl/J\frﬁit%ﬁ/ SNAPPE- B3R NICU FEBZRFH] 4% )

(x 10°L, x £ 5) (g/L, x £ 5) (x10°L, x £ 5) (x£5) >14d <14d
B EENEE 13.85+2.35 163.42 +22.15 172.85 +25.67 23.15+1.15 11(57.9) 8(42.1)
TS RA4FH 12.35£2.14 171.68 +29.74 178.94 +26.85 19.35 £ 0.85 16(26.2) 45(73.8)
1 2.607 1.185 0.874 15.247 6.842
PfH 0.011 0.239 0.385 0.000 0.009

22 WA HE MR-138-5p MRNAFEXI . mRNAIH RIS . HO-1KFHIE T BUR RAF4L,
%8 ATX.HO-1 K FHyZE{L ATX K-8 T UG R4 BUS AN RS 5 R4
BUR A B 4L HUR B G417 #5 miR-138-5p  413AYFHTJT miR-138-5p mRNA A 05K ATX |
mRNA FIRFFIA R . ATX . HO-1 KT IAE, %ok HO-I MM, % ik, 2RIA LI ¥E
Yo, ERIELIFEL (P>0.05), BURARRAL X (P<005); HURA B ALATT I miR-138-5p
Y UG B4R YT G miR-138-5p mRNA A X 323k mRNA MM R L | ATX. HO-1 Y 22 {35/ T 1l
HLOATX, HO-1KF R, Zokese, 2RHA%  JRRIFA. BE2.
P2 L (P <0.05); W5 AN R 4] miR-138-5p

R2 WAHEBITHIER MIR-138-5p mMRNAMEXTRIZE  ATX HO-1KFELLE (x=s)

A miR—138-5p mRNA X} ki ATX/(pg/L) HO-1/(ng/mL)
b " wrR 2l VRITH BT 228 VRITH bevad= 2l

TR AR 19 2.85+0.52 3.70+0.48 0.85+0.24 258.64 +26.15 233.22+20.36 25.42+8.15 58.47+10.32 74.10+9.87 15.63+4.21
Wa R4l 61 2.71£049 5.17+0.68 2.46+0.65 251.04+20.36 162.25+18.32 88.79 + 18.32 60.33 + 12.15 99.08 + 10.42 38.75 + 8.94
IZiE 1.072 8.750 16.134 1.325 14.361 21.126 0.602 9.235 12.955
PfE 0.287 0.000 0.000 0.189 0.000 0.000 0.549 0.000 0.000

23 HIARDS 2JLFEH £ EZ=—# Logistic  0.800)]. £k M % 4 [ O R=4.433 (95% CI: 1.591,
B )3 53 #ff 12.355)]. SNAPPE- I ¥ 4} # [ O R=1.536 (95% CI:
PLARDS BILTE 2 /AR (5=0, &=1) N 1.014,2.329) ] NICU fF 2 5 1] K. [OR=5.989 (95% CI :
AR B, G (Scmifi) o AR E (2 1.874, 19.145) ] IR U7 AT 5 miR-138-5p Y 2 {H /)
{5) . HAE 5 min Apgar iT4F (SCUIE) . fERERESE  [OR=0.344(95% CI:0.146,0.806)]. 147 Hi 5 ATX 1y
(70, ==1) . A4 50 (52l ) SNAPPE-TT#E  2ff/NOR=0.977 (95% CI: 0.956, 0.999) |RIiAYF
A (SZME) . NICUBEBEm Al (SIfE) . JAFFRT AT JS HO=1 [ 22 (/N O R=0.947 (95% CI: 0.898,
&7 miR—-138=5p 25 (8 (S2E) . JAYFRTIG ATX A 0.998) 1352 ARDS BB IL UG AN R B fal I FE (P <
Z2H (SCIME) . JRIT AT HO-1 A2E(E (SEdifl)  0.05). W33,
AR, BEATEZ R — Kk Logistic M H 7047, 45 2.4 LISABX& DuoPAP i& ¥7 8 /& miR—138-5p.
W] A I [OR=0.763 (95% CI:0.598,0.975)] . ATX.HO-1 7k 354k 3F ARDS & LT F T & N E
H57E 5 min Apgar ¥4 [ OR=0.476 (95% CI: 0.283, ROC M4 45 R L] J0Y7 1 5 miR-138-5p 1Y 22
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PRI B R 536 45
&3 MW ARDS £ILHUSH % E & —M# Logistic B33 1S4
. . 2 95% CI
ERS b S, Wald X Pl OR{E = e
JiGi -0.270 0.125 4.683 0.030 0.763 0.598 0.975
14 5 min Apgar PF4F -0.743 0.266 7.829 0.005 0.476 0.283 0.800
PEMEEAE 1.489 0.523 8.111 0.004 4.433 1.591 12.355
SNAPPE- Il ¥4} 0.429 0.212 4.093 0.043 1.536 1.014 2.329
NICU B[] 1.790 0.593 9.115 0.003 5.989 1.874 19.145
YA TS miR-138-5p 12414 -1.068 0.435 6.025 0.014 0.344 0.146 0.806
RTINS ATX 2 {E -0.023 0.011 4.028 0.045 0.977 0.956 0.999
JRITHTE HO-1 2211 -0.055 0.027 4.101 0.043 0.947 0.898 0.998

{8 JRITHTG ATX W 2218 JRYT TG HO-1 1Y 22 (H 1k
Az I B 000 55 R A, R T TR A 0.963 , fHUEK

Pk 94.7% (95% C1:0.740,0.999) , 45 5 ¥ b 98.4%
(95% C1:0.912,1.000) . W4 FE 1,

F4 LISABXE DuoPAP &YTHI G miR-138-5p ATX.HO-1 7k FE 3£ {3t ARDS & LT E HIE MM E

- e HEWD 95% CI — 95% CI T 95% CI
[LIEA TR L FR TRR I RR TRR RR
JRYT AT A miR-138-5p AY2E(H 1.305 0.958 0.908 1.000 89.5 0.669 0.987 95.1 0.863 0.990
JRITHTE ATX i 2E(H 54.085 0.952 0.875 1.000 94.7 0.740 0.999 934 0.841 0.982
JRYT IS HO-1 W 22(E 22.595 0.945  0.884  1.000 89.5 0.669  0.987 96.7 0.887  0.996
) 0963  0.898  1.000 947 0740 0.999 98.4 0912 1.000
L0 ] i, T Fif 2 A A R, S i A Ay e o e N 22
Y E 2 Y 5 BN ARDS K [ B AR L
081 ARDS T ) 32 iti ) B AN )0 IR I BB N PR 8 A B
me s 15 U B oK Ho 5 e BN, e IRIG T H AR BR 2L
s 20 2 A HE OO, 0 5 A L ARG A A B 1 A
AE? Yo ILAEK, LISA 55 DuoPAP i I 4 I B R iR 97
“ ik JLARDS HO RS . LISA F5 AR AT7E [ & WPk
sl — P iR 0 BTG E ML T PS, di 254y 8 ¥ 5) 4 4 T
PR HO-1RER JIts A, TR S A il 9 5 5 SR P DuoPAP 5
00 o O 7 e e 45 4 I T 9 S b 5 ok 5 1 7
00 0204 06 08 10 I g 447 B TT A, BE PR IEA S8R &, SRS
1 LISABS DuoPAPi;.‘_‘;f;E miR—138-5p. ATX, ERTWRMIAALIRBRD, RS asR 7

HO-1 7k F 24k 3+ ARDS &L /F I HEE A ROC 2k

ARDS 7E 8 £ JL I 52 90 52 2% 11 5 B0 A= AR
fiE, A Lo AL A S il 96 =6 40 L A 3 25 P I 5 G B
PS 1 BE R 5 BT ECAY Tk T8 M e i 451 LRk
RGOSR K (N S W LI K (TS R T il X =

W S 4 ARG AL 5 B0 47 fe /MK, A I DR $ 41 T B 22
S BRI SRR . LISA B4 DuoPAP YA Y7 ANk
S AL RS AR e r] BB S T miR-
138-5p L3 9 Hfil ATX 3 B 3635 & if5 5 HO-1 16 1k,
T 52 B il 4L 2L 0 4y F 2 B E 50890 Bl
¥t Z W5 4% LS [R5 20 ik 2 A P i
YIS . ASBFSE % LISA 364 DuoPAP, J2& 48 T H:
B[R] B WA 37 B & . LISA DL &% /) 35 405 #b 78 PS,
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DuoPAP DLl Fil s ) 445 ifi v HF ik . %R g 5 7638
Tk D B A I A5, A A B 1 A A SR X
] g J& A Y miR-138-5p . ATX . HO-1 %5 43 F Y %
SEBL . UL, XS bR R Y B AR A T R U RS
M I EE IR IR R R R R B R R e 2
AR R, AT L, LISA BEA DuoPAP Y1l R AL
AN AA BRAE I W 03 2 03 , T AT e v S 4 A 5
R R R AB KT 2 JZ R PR F], S #T Az L ARDS (1)
i T PR AL TR 0 A 2 AR S O )

4y 7K F I, miR-138-5p. ATX F1 HO-1 7E
ARDS 1 &A= & KA 7 Ong v B AT G B 4 4R
FH o miR-138-5p J& — B i 15 48 E 15 48 Ak Nz Y A
it /N RNA , 1T 38 28 52 0 41 P9 {5 55 300 I 0 47 G928
A, HL IR SR 5 M L R A R T i 4 2
9 52 BR YDA Y ATX WU Sy 5 1l W i R 15 53
H I AZ 0 43T, TR S IS T OB M S R E AN LT RS
ATX 3 B 2835 25 5 B i 6 40 1 38 B B A 3K, 5 &
B RAEP . HO-1 )2 LA AR A8 S 1k 17 3 3 47
F1%) 2 2 )5 10 7, 30 A 43 i O 20 28 AR b AR Ak B R
A, E il SRS b & AR FH™, kel
LISA B A DuoPAP [ 1l PR AL A A 14 0 76 W W ) 2
WO TR BE PR R A AR S R R R R AR
Z 2 W WMA], 3= )L ARDS (RS T R AL T
A= ) ARG S5 R 5E 7 1] .

AW R BN, BUS AN R AL IR A ik
A5 min Apgar PEr P T HUE R4, s
AR ALK & B KT K] i A BARAS X ARDS 19
BB EA TR, BRGRAETE S EE A
AR VIR G, 26 B R il o6 B8 /b | 485 4 T R B2 PS
B N 3K B 0T SRR 7 1) S e e
Mo AR AE R E AR & B A4 PS A A
FE RSt LA B vy P S, AR L B e R T R AR
G BERS o M Apgar PF- 43 K2 WET AR L EP B (8 I I 0
R B LK AR, HoAw AR AR 0 22 0 B i 1) R
AN $E R TEW Ui B BEATLAA S0 Bl <At 7% BE ) 4%
2 WD) KRN ™ E ARDS™, Ak, Wis A K4
PR R B RE 0 Le ) T, RWDR R R
ARDS i % 4 584 h B %O AE T o e R E 38 o
A 3 4 B 98 S 2560 F B TE i, 5 S o 200 L 1A
TR, T B0 6 A0 00 A 3 7 T AR A
4405, DT T 2 i A8 E AR & i fig . SNAPPE- I

G3AE R I i A L e 7 R B R 25 B i AR A
TS A R 204570 W W T, 3R 2 R G0 ) fE &2 B i
JEE R TR o AT XU B, L2 AR 5 BE AT 5 R E Y
SNAPPE- IT 2¥- 43 I FH F 1000 3 £E L e 55 T 8
— 0 M B T DU 2 R A RE S A 3 R
WOE s RGEMERIES 5 ARDS W RFEE ik i 7 o
5 A K4 B LA YT A S miR-138-5p Y 2 /N T
UG B4, 3278 miR-138-5p FIAFLE AR 5AR
25 )R A o miR-138-5p 78 8 15 Jifi 6 I fz A i T~
HAE LI S AR AN b e AR T, 1R AT
b 8w NF—w B . MAPK 5515 5 38 8% 417 1l 2 i 41 e 151
THRE L AR A LB . A, FiljE A R 4R
SPHIT S ATX B 22 {6 /N, R BT ATX KPR BE S BLA
R . LISA B4 DuoPAPIGYY i@t ik BB RS
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