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Abstract

Objective: To investigate the clinical value of plasma N-terminal pro-brain natriuretic peptide (NT-
pro-BNP) in the early diagnosis, severity assessment and prognostic prediction of pediatric acute
respiratory distress syndrome (PARDS). Methods: A total of 53 children with PARDS admitted to the
Pediatric Intensive Care Unit (PICU) of Xiangxi Autonomous Prefecture People’s Hospital from Jan-
uary 1, 2019, to December 31, 2024, were enrolled as the observation group, and 43 children with
severe pneumonia (non-PARDS) were selected as the control group. Plasma NT-pro-BNP levels at
admission and at diagnosis, oxygenation index (P/F ratio), Pediatric Critical Illness Score (PCIS),
and length of hospital stay (LOS) were compared between the two groups. Correlation analysis, me-
diation effect analysis, subgroup analysis, and predictive model construction were performed. Re-
sults: The NT-pro-BNP level in the observation group was significantly higher than that in the con-
trol group (all P < 0.001), while the PCIS and P/F ratio were lower, and the LOS was longer (all P <
0.05). At diagnosis, NT-pro-BNP level was significantly negatively correlated with PCIS (r = -0.413)
and P/F ratio (r = -0.470) (all P < 0.001). Mediation effect analysis showed that the total effect of
grouping on NT-pro-BNP level was 3004.63, and 56.6% of the intergroup difference in NT-pro-BNP
was mediated by invasive ventilation and age, among which invasive ventilation accounted for 47.7%
of the total effect as the main pathway. The multivariate combined diagnostic model integrating NT-
pro-BNP and other indicators achieved an area under the curve (AUC) of 0.947, showing high diag-
nostic efficiency. Conclusion: Plasma NT-pro-BNP may serve as a candidate biomarker for early di-
agnosis and severity assessment of PARDS. An NT-pro-BNP-based multivariable model showed po-
tential for identifying high-risk children, warranting validation of its predictive performance and
clinical utility in prospective multicenter studies.
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1. 818

)L 2 R 2 38 42 A 1iE (Pediatric Acute Respiratory Distress Syndrome, PARDS) 2 i1 2 Filt i Ay /i 411
DR 25 51 A ) S PR R I8 P A R PR 07, LAt 3] e AR B IURE FH R IR B8 R AE, & S UL E AT 2
HREZ —[1] [2]. HETIGRRT PARDS IS WA KBIIE IR R I 185 508 SR SR 55T, (B 5%
PR T A LRI, ELIX e F s 1 553 0 05 05 i T e B A B4, o DA SB35 0 v X
B gy )2, DAl BERE R B LI BRI T I AL. IRk, SERAEOE MU0 AR VA5 17 7 B R R T
G HAEYEhR W, XFEE PARDS &) LTG Al (R SUE R 2 56 E (3] [4].

I N A3 ik 44 2 J5 (N-terminal pro-B-type natriuretic peptide, NT-pro-BNP)/&0» % 25 5 By 7 i 184
R 2 M A AR B [5] o IR TE ORI, SR/ ARDS FH G SORE IR B N Bz 45475 B 4k IR O
Thiesz RIS F R ILREK6] [7]. X1, NT-pro-BNP 7£ PARDS HHIZHAAE (LA 550 )™ B R ) H
MR ORER SIS WAME /& T 2 AE 08 . I8 AR R R, W 7R R AR [8] [9]1. AW 9T B 18 i[5 it
PRI B 0T, 56 e BOSIE R . 2 o b e 2 A B2 Wi LR VAL, RSB NT-pro-BNP £
PARDS HHAiZ W, ™ HAEFE 4 2 K S VPN IR B A, & 728 PARDS B IR 2 16 2 4 1) 38
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2. #IRE I
2.1. FAEHR

AHIF 2SR P [ A 95 451 ok BRI 92 Bt W24y 2019 4F 1 A 1 HE 2024 4 12 A 31 HiAZE
PICU WiG 129 PARDS 158 L. R4 4 [FIHWOA BB 12 0 BOREIT 28 (0 A IA 2] PARDS 2 Wibr 1)
£ )L. PARDS 2Witnifi: S8 2023 45 )L#E ARDS [H PRI iR br#E(PALICC-2) [10]; HAENT 4 12 Widn it :
ZH ) LE AL X SRAFME I 2 & B AR 5 (2024 1211)) [11].
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22. BIRAE

WP ALE L — B IRIR R, BREER . WAl RS, 23T AP 24 h AR, X HE4L)
K PRH12 PARDS I (W82 2 )/ N ot Je AR ISR 8] i (O B ZH) SR A 5B LS B F ik i 3 mL, Rk 2 ki
(KA 38 B BtV MERE 4 [ B P02 52 620 BT QD-S2000, 71 N A St Fiki 474 ke w7 440008 791 6 ) A 0 1. 24
NT-pro-BNP 7K. it 5% £ L [F] B3 ik 1f 46073 e (PaO2) « W NS (FiO2), T4 & $5EL(P/F = PaO./FiO,);
H 1 44w 5% ) LRHEURE R TR F & iR AT /N LG B 13T 53 (PCIS) [12] id LA e [a](LOS). 28 K
AL PR LR AR IR T %, Hh BREHE A EER A PUoE <RI A R
B, BWEIRECRE. BRIRESEAIRIT I

23. GitERE
KH SPSS 25.0 J¢ R4.1.3 A AT G140 M. IES A EBTR LIS £ brifEZE(Mean + SD)FE

DOI: 10.12677/acm.2026.1693045 272 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1693045
http://creativecommons.org/licenses/by/4.0/

HER, %/\E 5%

N, A LGRS REA t K50 AR IR AT TH 2= BOR DA A7 B (DY /A 2R BE) [M(IQR)1ER R, 4]
ELECR FH Mann-Whitney U 56 . TH 8050k AMII R (F 43 EL) [n (%)137R, IR ELECR H 2 K561 Fisher
WiRER % . SR Spearman #AH 3 M43t NT-pro-BNP /K-F 5 PCIS 14y, P/F Hul . LOS HIAHEE; %
FH 5L T4k % (Bootstrap, =& HiliFF 5000 {R) A A BNARAY, b A GBS FETE WS REZH 7
7 5 “NT-pro-BNP /K" ZIH B R AMEH; SR EAES vs LOLES). FR(ZEIL <1
% ovs FKIL > 1 BT R A A WA T, -5 NT-pro-BNP ZEANFNEAL 2 Wil RH
ROC &4 HTiFAl NT-pro-BNP K& £ F B ECA 1 AU4 PARDS (12 Wi 2RE, THE M2k FHA(AUC). R
B REREE. PLP<0.05 NZERAH S FE L.

3. R
3.1. FEE/LELKIGKRFRIEER
AHFFL LA NI 524 53 . SHERLL 43 B, WELLRG LI M2 NT-pro-BNP 7/K-F-35) 5.3 55 Tt Ha 41

(P<0.001), WZ4 PCIS V¥4 PIF LUl BT /A4, #1121 NT-pro-BNP 7K1~ LOS &3 = T Xf i
(P <0.05), PZLLEMER. FRM AT TT LSttt % % 5 (P > 0.05), £ W% 1.

Table 1. Comparison of baseline clinical indices between the two groups of children

= 1. AR )L EZIRRIEFRECE

fabw ME (n = 53) X R4 (n = 43) Guita P1H
PCIS ¥4 72.5 (65.0~80.0) 85.0 (80.0~90.0) -5.217 <0.001
P/F LbfE 156.0 (120.0~200.0) 280.0 (220.0~350.0) ~6.843 <0.001
T2 NT-pro-BNP (pg/mL) 2150 (1200~5800) 390 (250~650) ~7.925 <0.001
{EBES T (R) 14.0 (8.0~22.0) 7.0 (4.0~10.0) —4.562 <0.001

e AR R IRy A R (5 B ) .

3.2. F4ARJL NT-pro-BNP KELLB R S5F1E™ERERHEX M

it Spearman #AHIE T R, MELLLHLFAIZE NT-pro-BNP /K°F-55 PCIS $F4r(r = —0.413, P <
0.001). P/F HAE(r=—0.470, P < 0.001)35 & & & 7k (14 1),

3.3. BUES. F#¥ NT-pro-BNP 7K FB P /8 547

AR TR, “ MERLIXF IR AL 43 4% NT-pro-BNP /KT 5 %50 A 3004.63 (P <0.001), 42
NS NT-pro-BNP /K-PAELE R IE M G, A ER:  “4H—~F GBS —~NT-pro-BNP” i#
BN 1434.48, (5 B RN 47.74%; “ 70— —~NT-pro-BNP” 4211 [ 32 3084 496.64,
RS 16.53% 0 2 HH A AL R - A Q08 S RS S, SRS  1700.86, o S UM I 56.61%;
ELFEARI A 1303.77, (RN 43.39% . A B8 SR E [R50 1308.45 (1 43.55%), FERe I
R ANy 392.41 (15 13.06%), I 73 s Q<. FRIL[ENT 740416 NT-pro-BNP 7K

GRgm, HAGIRA NI ERAEE, SRILA 2.

3.4. NT-pro-BNP 2l PARDS BIIF4H 53 4fr

34.1 BRESHKEESE
H ORI RNE ST BT, NT-pro-BNP % PARDS 5 HSE il 48 BA B 17 A9 SIHHE (3 2).
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Spearman Correlation Matrix between Variables
(*p<0.05, **p<0.01, ***p<0.001)
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Figure 1. Correlation matrix of variables in the observation group
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Figure 2. Mediation effect analysis
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Table 2. Subgroup analysis results of NT-pro-BNP by ventilation mode in the two groups
Fz 2. P4E NT-pro-BNP B S FRIELAE 5 LR

Ve ki ( s 0 A ST
TAEA AR NT-pro-BNP (pg/mL)  1956.10 + 4680.63 (n =29)  385.96 +428.70 (n=37) 702.00 0.033
TANBES #i2 NT-pro-BNP (pg/mL)  1904.42 +4604.93 (n=29) 385.96 +428.70 (n=37) 777.00 0.002
HEES APt NT-pro-BNP (pg/mL)  5123.92 + 8512.01 (n = 24) - - -
HRES 2 NT-pro-BNP (pg/mL)  4839.58 + 7752.81 (n = 24) - - -
3.4.2. RSB
TEBR)L(<1 B) ALK 34 451, W 8220 NT-pro-BNP /K- (R 4z % 5373) 4% &5 35 v %o & 20 (b 7 % 370),

ERBGFE (P < 0.001); fEFEKILEGT )WL) 56 #9, MELLH NT-pro-BNP /KF(FF47 %L 1171)
T HR 2 (P AL % 389), (HZH [A) 2 /N T 82 LA (L5 3).

Table 3. Age-stratified subgroup analysis results of NT-pro-BNP in the two groups
5% 3. #4E NT-pro-BNP XE# 9 BT A D ITER

bUE =ik

Xof A

W7 ECL7 (#98 +SD) (5ft +SD) ik P{H
BL(<L %) Abi ggT/—n;irLo)-BNP 5372.(7n5 :12898)74.63 370.522 : é)73.52 17300 0.082
BL(<1 %) Hiiz (l:gT/—rzB-BNP 4989.21n6 :12892)58.52 370.5(2 : 2)73.52 15100 0.003

ERLEEL ) NG (I:;/—r;:f)-BNP 1170.(5n6 :1215371.15 388.(9n5 * 3f11(5)4.19 490,00 0.093
FKLEEL ) iz (l:;/-rzt))-BNP 1266.(9n2 :12156)43.41 388.(9n5 * ;16)4.19 53700 0.014

343 BRESE
A2 X 220 73 #r o

“EBUL + AR maEA )L NT-pro-BNP /KPR & M4 i s [

W afE “2)U(<1 %)+ Ll “HFRILEL B)+ LldE R WA, BEH NT-pro-BNP K1)

BEETRHRALE 4).

Table 4. The subgroup analysis results of NT-pro-BNP in the two groups by ventilation mode and age-stratified
F 4. PLA NT-pro-BNP IRBS AR SFIRIKE 7 BRI T H LR

: _ MG X HEZH .
S AN G £
plii W GRS fabr (#91f +SD) (51 +SD) G PA
=\ s APBE NT-pro-BNP  3210.31 + 6807.94 370.50 + 173.52
FEABET BRI D) (pg/mL) (n=13) (n=6) 5200 0.282
o v e m 112 NT-pro-BNP  3274.54 + 6693.61 370.50 + 173.52
FERAEST BILLE) (pg/mL) (n=13) (n=6) 66.00 0.017
=\ T o=y ABENT-pro-BNP  937.06 + 1160.21 388.95 + 464.19
FRABR FRILEEL ) (pg/mL) (n=16) (n=31) 490.00 0.248
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gk

= v 2 172 NT-pro-BNP 791.20 +889.35 388.95 + 464.19

FENBT FRILEEL ) (pg/mL) (n= 16) (n=31) 537.00 0.189

= ) v e . ABE NT-pro-BNP  7246.87 + 10200.99

%/—‘ U

RAES I %) (pg/mL) (n = 15)

fii2 NT-pro-BNP  6475.73 + 9382.60
(pg/mL) (n=15)

=

RAES BIU<L %)

s v g T ABE NT-pro-BNP 1585.67 + 1914.69
=

BB FEKILEEL %) (pg/mL) (n=9)
iz NT-pro-BNP 2112.67 £ 2315.61

3.5.NT-pro-BNP R ZTEEA % PARDS KIS WX #E

ROC £k M o, ML B —F54R, NT-pro-BNP Z 35 bRk & 12 Wik B o AR 05 175 1) f R B
A[Ey PARDS HHHZ WR I (4 3).

Best Single Predictor vs Multivariate Model for ARDS Diagnosis

1.0
0.8
=
2
2
$ 0.6
@
2
5]
14
]
=
‘D
<]
o
)
0.4 4
e T
0.2
—— Best Single Predictor (bnp_diag, AUC = 0.727)
—— Multivariate Model (AUC = 0.947)
0.0 T T T T 1
0.0 0.2 0.4 0.6 0.8 1.0

False Positive Rate (1 - Specificity)

DOI: 10.12677/acm.2026.1693045 276 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1693045

HER, %/\E 5%

Comparison of Predictors for ARDS Diagnosis
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Figure 3. ROC curves of single and combined indicators in the PARDS prediction model
B 3. B—REAIEHRTE PARDS FUIARE! ROC Bk

4. 71ig

JLE 2P 18 25 5 E(PARDS) 2 J LB EUAE I 4795 55 (PICU) Hh b ™ B (R BORE 2 —,  HLg AR B
B A 5 SORE IS ARAT 51 e b iz 5 A8 P R 45, 3 RS B A I e PR I b R K R, AR
R GEURAEAT P ERG[13] [14]. HETIGAKRZ W PARDS 1 BARSEIRK LI 18240088 [ PIF LUAR S AH %
fabr, SRR RARPR S 5 Z BRI, AU AL, I HARA 5 TR, wE LBl
993 PR3 R ) 5 0 v JXUR: 43 J2 [15] [16], A1 AT g 4B R B (TR T I AL, DR 4% R v 4 e PSR )
PR EY), *HEE PARDS RIS, MR EFE K UGS, BB ORI R T TS o

AWK, PARDS B2 M2 NT-pro-BNP /K158 2% & T Bt & (3F PARDS)HE L, 15
PCIS V¥4 PIF LA 2 B3E ARG, SRR R 2 E4E MG, $#278 NT-pro-BNP 7K 5 ml 2 0 S Bk
FLAE PARDS F S W i s, [FI S BT A I S T R B RS AR B K 4 B e HARES[17], BT
PG PARDS 515 7™ B RS B B U E bR &4 . NT-pro-BNP 2 e Bty EINRERI £ bR B, RO I
PR L L R, USRI 7S R B O YR i ERE R AT I PR AN B[ 18] [19]. HHLH 3 E 4
NPT : — /& PARDS JIT #5150 ] AR SR IE 51 & Co LR AR Co VLA A3 47, [ s s 475 AR FEL 77 484 Jon sk A5
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O Jg S ar 8 v, U DR 20 = LT & BRI NT-pro-BNP; /& PARDS 4 & 4 JiE )l M A1, TNF-
o F1IL-6 2 % R 71 B35 3 BNP B[R st 5RIE, d#—PFFm Mk NT-pro-BNP 7KF[20] [21].

AW FE L5 RS X GR 8] BRESE[Q)EAEME 78 —5, ¥ KFE NT-pro-BNP 1] fi-F PARDS iR 5
WitE AL . HREAEEE A LG, AHEFOLE ) LB B R F A RS A B AR I S SRR, B
56.6%[1 4 (8] 2 St PR R AT, HAPHQES N ER N BRE, SN 47.7%, %8 RSP
A PARDS FETEME, BLPRINAEZ R E, A AESM TR, M aEsd s,
HUWGE S A Sl « s o g3 v 2 ik — B s LG s, U3 NT-pro-BNP Bl E 1 A v b
NHEE, FTREHEZ ) LONUE B MARBE, XM BT LIRS ) 5 RO i 32 A, %% )L ARDS 1)
NT-pro-BNP 7KFETF i 88 B & [22]. HMTRdh T BT RIS R R E, 25 R T AT R
FH T B BRis Wibrite S P2 I HERR AR e 2 4B Gt ik, fdih R BE M I IR

JUPA . EEEESILLF, NT-pro-BNP #5b5%t PARDS 5 HRE i 4 (0% MM E I el 1“2 L
+ FANEA” X —maA g ) LE NT-pro-BNP /KPR T &, 1 HKH 2 iR & 8 PARDS, XN
I AT 22 ) LI HL 75 BN UM S 5 103X — 2R BRI 1 2 L, RIS NT-pro-BNP 7K-F (1) sh2s i
W, Efabs BT, e %Y PARDS, EIFHi2Wr, KERECE s, PHBEmEE, PR
HEEE, ek il A G I R I R A

TELWIA AT I, #ZI (K NT-pro-BNP {EJy 5. —J5 4521 PARDS [f) AUC O 0.727, A HIHHZ
Wi, TR NS W Db EY), RITESER) PCIS W4y PIF LU 502 Wik e, (H2%s
1 NT-pro-BNP 54:#& . PCIS 175 PIF FUAH « Il “UIRAS R I 2 A RIS 12 IE A, AUC ] f&ik 0.947,
PRI RS PPN 7 3 AT AE— 25 T PARDS 12 IIHERAFE , X [F] I % 1K NT-pro-BNP g A\l FR
PR R, 5EIGIRIER 4 GE 2 TR, v 2 EHE S PARDS F WIS S5, SCHL SRS )
7 N 5 =

I AT B AR, A T B I S SR X EFLIR B, 1FSE NT-pro-BNP A Bt PARDS “ %
RiE - BRAE - ORI R A SRR, 0 FAE AR OVR T fE R T R YEWE . 7ESEER b, NT-pro-
BNP " {EN PICU il i g SR FU R A Fe b, %P3 L. TR HUIE < & v 1 A\ B L T, [ et
P 2 AR B 25 2 5 PARDS RIS WS B, FEBDIG R SOd 73 )2 . RS HET T, 48 Ri2 Wit iR oA
MBCEETS, PEIREOEE.

R FAAFAE— 8 SR PR o AHIF 5Ty B o [l I 7, RE AR ARG AR, KX NT-pro-BNP 247 3))
AW, Tk — B A S PARDS EJLIGIRE A KIZATE X R . AR RTESPINED)
B MR SO I RE S A DGR AR B, RIFREET RN K00 E 0 I slugtE o8, KSR XL
[H 22 6F NT-pro-BNP 7KF S ifF 285 SR I TE 2 . RSB TT 2 Ho0 . RTRETEABIRE L, & KAEACE, 45
4 NT-pro-BNP B 254846 1 15 Th e A B BEANC D) BEAH S FE b ok BH i NT-pro-BNP 7£ PARDS 5 AR %1 |
A 73 J2 B T T e s R A B, MR LR S VRAS R
5. &g

2% LRk, PARDS LI NT-pro-BNP K-F R E T &, HKEF & 5500 ™ H 2 (PCIS W5 F4
ik PIF LUAR B AR) K AT B i 1) ZE KA 55 . NT-pro-BNP T {4 PARDS L3R 5] e 7™ 5 R B 1Ak A A=
YitrEY, A TS G EIL R E . R RTI TR BT Z 90 BTREEDE T — 5 50 L T M e
F s R S AN
{E& THk AR

FER . N\ EATTRERIT WURE 58T B % B, [M%E, L, 2Kk, 5RS
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S TSN I 58 SR B B IR S . BOER. BRZEMSTIR IR R S S T A EE Y
Bl e N AT e A AR A AR A -

F 3o

=
A

P AR 275 A AE R 28 H %

BA

B FZMTE BRI REE BB 2 A PR R 2 ftbitE . ST AW TN RBIERT 7T, 2482 G 2ttt

CNES P WS RPN PSIT I EI

SE 3K
[ fT36H, WA, RO, S5 (R LRLRTEVEIR LR £ S U RV B R H (PALICC-2)-BUT i 25 7

(2]
(3]

(4]

(5]

(6]

(7]

(8]

(9]
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