H46 % B2 M RDUR 22440 (BR2ERR) Vol. 46 No. 2
2025 4 2 A Medical Journal of Wuhan University Feb. 2025

DOI: 10. 14188/j. 1671-8852. 2024. 0490 XEHS 1671-8852(2025)02-0187-07
— AL AW A TR YT 2RI B 0 25 A AR I AR 9 ¥ 2L

T O®%' AW BXAE' EXF' F & M A BEH' FAW' FEX kB
RRES kBAY MEFS 4BEK EmWE'
PRDOR A NRBEREEAE EF #de S 430060
BRI R R B EE R AR I RRIR 438300
EHRAMIE P Il ERE 2R/ E B RN 2R S 2 EEMRNT B 200032;
STV R 2 % 2 e B i A I o TR S 2R /T VAR A A I O IS 2 A
Wi LM 310009
HETERIRFEMIET RAANRER /] AREEFREREEESE R M 510000

E B I — L E A GNO) B A AR TR YT X S B 30 25 B AE (ARDS) SR 52 . o7 o - R 4R
20194F 1 —2024 4F 4 A il ARDS #3345 406 4], 4% B8 1: 187 7 PE 3743 PEFE (PSM) J& , 23 R iINO BB bR vE IR IT (1+
S)HFAR HEIR T (S) 4L, B 4145 350, PPAG VA I7 J5 AR 35 1 ST 22 il 2 ik L 3l Bk 4040 /W A B0V B T 49 B (PaO,/
FiO,) .28 dFET- R %485 . 4 R TEIRIT 24 h A1 48 hg , 1+ S 41 #1429 il 30 Ik R B 3 IK T S 41(P<C0. 05) . T
H, 1+ S 419 PaO,/FiO, TEIR YT J& 1 3 [ F+ (P<C0. 05) T i 1 2 K fill i 6 15 S B AR 11 2(sST2) K 1 3% T F%
(P<C0.05) o HB T2 AR HUMGE < IR)  ICU A 52 e ] 35 22 M RS 1R 3R 97 (CRRT) A Il 420 A (ECMO) fif
JHE 28 dAET: 3R, 22 RG24 E L (P>0.05) . % — AL AW A TS bR MG 7 76 4035 ARDS 535 1 i 31 ik
JE VEE R VPR 5 $ 77 1 s TR R g5 AL .

KR A ERA 2RI B LR AL I 3 kO TS

FESES R459.4

MEEARIRES A FRFE(FRRSE )RR (OSID) :

=

it
.
&

Clinical efficacy of inhaled nitric oxide therapy for acute respiratory

distress syndrome

WANG Lu', ZUO Xiaoshu', GAO Wenwei', XIA Wenfang', LI Guang', LIU Zhou', SHI Zhaokun',
FANG Xiaoyu', LI Zhenwen', ZHANG Hao’, SONG Zhenju’, ZHANG Zhaocai‘, DENG Yiyu’,
ZOU Handong', ZHAN Liying'

'Dept. of Critical Care Medicine, Renmin Hospital of Wuhan University, Wuhan 430060, Hubei, China;
*Dept. of Critical Care Medicine, Macheng Hospital of Traditional Chinese Medicine, Macheng 438300,
Hubei, China;

‘Dept. of Emergency, Zhongshan Hospital Fudan University & Institute of Emergency Rescue and
Critical Care, Fudan University, Shanghai 200032, China;

‘Dept. of Critical Care Medicine, The Second Alffiliated Hospital, Zhejiang University School of Medicine &
Zhejiang Province Clinical Research Center for Emergency and Critical Care Medicine, Hangzhou 310009,
Zhejiang, China;

RESRIE : B E A LR (45 2021 YFC2501800) ; H 5K [ 4R B 22 5L & W B0 B (455 : 82272226 ) ; B DL T AR BLH L 100 B (4% 5«
2023020201010165) ; I K A B B Be 38 X AHT A A3 H (445 : JCRCZN-2022-017)

TEE® N T, @, 1987—, 210+, EZFE ARDS i K ZHLEI#F 5T, E-mail: wanglu@whu. edu. cn

BEMEE AWK, L, 1971—, B4, FAEE, 3% A3 ARDS I K B ALH 58, E-mail: zhanliying@whu. edu. cn



188

RPN = Q= )] 9546 %

‘Dept. of Critical Care Medicine, Guangdong Provincial People's Hospital of Southern Medical University &

Guangdong Academy of Medical Sciences, Guangzhou 510000, Guangdong, China
Abstract

Objective: To evaluate the effect of nitric oxide inhalation (iNO) combined with standard thera-
py on patients with acute respiratory distress syndrome (ARDS). Methods: A total of 406 ARDS pa-
tients collected from January 2019 to April 2024 were divided into two groups: the iNO combined
with standard treatment (I+S) group and the standard treatment (S) group, with 35 patients in each
group, according to a 1: 1 propensity score matching (PSM). The mean pulmonary artery pressure,
arterial oxygen pressure/inspiratory oxygen fraction ratio (PaO,/FiO,), 28-day mortality, and other
treatment outcomes were evaluated. Results: After 24 and 48 hours of treatment, respectively, the
mean pulmonary artery pressure in the I+S group was significantly lower than in the S group
(P<<0.05). In addition, PaO,/FiO, in the I+S group was significantly increased after treatment
(P<C0.05), and the sST2 level was significantly decreased (P<C0.05). No significant difference was
found in the duration of non-mechanical ventilation, length of ICU stay, use of continuous renal re-
placement therapy (CRRT) and extracorporeal membrane oxygenation (ECMO), and 28-day mortali-
ty between the two groups (P<C0.05). Conclusion: iNO combined with standard therapy shows po-

tential benefits in improving pulmonary artery pressure, oxygenation, and cardiac biomarkers in pa-

tients with ARDS.
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syndrome, ARDS) J& Hy Jg& §¢ | 61 5 55 Ji A 5 25 DA i
ZERE V7K i U e ARG o ] e AR 4L I E Sy R AE
fR 25 A A o H i AR S5 B R OE 2 i - 4 I A P
B B PERIN . ARDS B & 3 ICU fE Be £ %
9 10% HLME SR Y 23 %07 0 A Il b ik
AR W AR RN A IR YT U T — sk e L (H
HAE ARDS S BYFET- H A mik 4506 BFR R
BT il O A5 A S e P S ARDS IR R TS
YIS . ARDS H il 6 6 40 1 45 38 375 M 3 i S
300 3 BV I AN A2, | R I I A W A, B
A8 A BH 77 5 & A A4 2458 403 5 1 i o 6 = 9, o Jg)
BH 7 s ARDS f8 35 38 - IfiL 3t 2% 4, 3F — 25 7 o filf 1fi
BT 5 RAEST BN B2 3R -1CET-1) A8 34 4 I8
F-a(TNF-a) fiet # 1l A7 Y 4 70 5 53 5 il ifi 87 BH ) 3
B A O EJE Ao BT B E A L DREN
4305 B9 ARDS [ A7 il 3l bk 1, H. 23 %0 By B
A Bl s ks A A D EY kT B RIS
T B4 i 3h bk 2 ARDS Il 4 VA 97 10 G4

— & Ak A W A I8 J7 (nitric oxide inhalation,
INO) & B b T 38 97 8 A2 )L Fr 22 M il 21 ik 1 &

Nitric Oxide Inhalation; Acute Respiratory Distress Syndrome; Pulmonary Artery

ZAE BfG E— 20 F TR YT ARDS | J5 M il 7K i
M COVID-19 &5y . #F 52 R W, iINO 7] DLl 3%
ARDS 2 # (1 3h Bk & 40 B/ AR W E E
(PaO,/Fi0,) Kl 5 /HEd (V/Q) . — & b &
(nitric oxide, NO) 7E ML P Hy 21 B 7Y A5 5 28 NO
R AE 05 PN B A0 B v AUfk LRSS A LA
12 7= A o NO 3 3 3005 v] s v 5 PRI e % 40
LA 3 LAY 5K 7 o INO 3 i 1 3% 1 &7 i 2 A i
57 10 SF- ¥ LA B ek 3 V/Q HE M, R AIR A 0 =
i D MR R AET O RS A DE R R INO YR
J¥ ARDS & # 5 2 M 'H i £ (acute kidney injury,
AKD A X B HF5E 99 A ARDS F1 AKT 2 Wi b
Y 14 5 0T 5 R RF ST 4 . PR I A B 9 A8 06 17
P45 4 L it ( Propensity Score Matching, PSM ) #F-4#
INO 7E ARDS f 3 H 1997 %80 5% H X U 1 52 )

1 #ABRERE

1.1 FFRM&E RHE20194E 1 H—20244E4 A F
R N R R Be JAE B2 22 BHIGIA Y 406 ] ARDS
BAEMIE IR R . AARHE : (DR =18 4
(2)ARDS 2 Wi b5 i £5 45 “ 2012 4F ARDS #I#R2



2 1

EOBKSE S E AR S IR 0 255 A B I PR YT R 189

PRUE" AR 1R R 48 T AR IR YT 5 (3) A BiE I 1]
=48 ho HEBRFRUE : (1) ™ H .0 J) 2 0 [ A 290 WEAR
4 (New York Heart Association, NYHA ) 0> 3 58
SR ~IN G ]; (2) %M 5 (3) BEAEA 4L i
KK AT B IR T SR I T RE A 2
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F1 FABEPSMBTIEREZ R BIM(P,., Py (%) +5]

ZH SR (n=283) S (n=242) I+SH(n=41) P SMD
I () 59.00 (47.00, 69.50) 57.50 (45.00, 68.00) 68.00 (59.00, 72.00) <£0.001" —0.731
Bk 175 (61.84) 148 (61.16) 27 (65.85) 0.567 —0.096
A A 105 (37.10) 89 (36.78) 16 (39.02) 0.783 —0.047
H A 0.914
1R 25(8.83) 21 (8.68) 4(9.76)
Jiti ¢ 158 (55.83) 135 (55.79) 3(56.10)
Bt 16 (5.65) 15 (6.20) 1(2.44)
HoAb 24 (8.48) 21 (8.68) 3(7.32)
G 60 (21.2) 50 (20.66) 0(24.39)
[F] 2 5 R 0.032"
JHE B 129 (45.58) 112 (46.28) 7(41.46) 0.097
Jo R R 3(4.59) 9(3.72) 4(9.76) —0.319
Hopl 3(8.13) 6(6.61) 7(17.07) —0.421
X 118 (41.70) 105 (43.39) 3(31.71) 0.236
APACHE [T ¥4y 17.00 (12.00, 21.00) 16.00 (12.00, 21.00) 17.00 (12.00, 21.00) 0.784 —0.038
SOFA ¥4y 8.00 (5.00, 11.00) 8.00 (5.00, 11.00) 9.00 (7.00, 11.00) 0.118 —0.262
-4 JE (emH,0) 25.78+3.11 25.73+3.11 26.1043.17 0.487 —0.118
< i (mL/kg) 8.34-+0.80 8.324+0.81 8.4140.68 0.534 —0.103
6P 0l A5 P 25 103 (36.40) 92 (38.02) 11 (26.83) 0.169 —0.230
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D-—%{&(ng/mL) 2.6474-4.90 2.544-4.75 3.2545.78 0.389 —0.151
TBIL(xmol/L) 8.60 (5.50, 12.00) 8.60 (5.50, 12.00) 8.60 (5.50, 11.80) 0.698 —0.516
Cr(pmol/L) 73.00 (69.00, 78.00) 73.00 (69.00, 77.75) 75.00 (70.00, 79.00) 0.294 —0.096
CRP(mg/L) 56.00 (30.50, 125.00) 56.00 (30.25, 122.00) 57.00 (34.00, 150.00) 0.675 —0.115
SAA(mg/L) 179.00 (105.00, 246.00) 172.50 (106.00, 243.00) 198.00 (104.00, 253.00) 0.336 —0.155
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%2 FWABREPSMIEIERERLEE(MP,;, P il(%);0+s]
SH RAR (n=70) S (n=35) I+S 4 (n=35) P SMD

IR () 67.50 (58.25, 73.00) 68.00 (58.50, 74.00) 67.00 (58.50, 71.50) 0.962 —0.164
B 44 (62.86) 20 (57.14) 24 (68.57) 0.322 —0.231
A WA s 27 (38.57) 14 (40.00) 13 (37.14) 0.806 0.058
H A 0.692

W 7(10.00) 3(8.57) 4(11.43) —0.102

Jiti ¢ 40 (57.14) 21 (60.00) 19 (54.29) 0.117

B4 2(2.86) 2(5.71) 0(0.00) 0.246

HoA 6(8.57) 3(8.57) 3(8.57) 0.000

G 15(21.43) 6(17.14) 9 (25.71) —0.227
[ 2 5 R 0.788

lig=2na 36 (51.43) 0(57.14) 6 (45.71) 0.231

JB iR A 3(4.29) 1(2.86) 2(5.71) —0.171

Hopy 7(10.00) 3(8.57) 4(11.43) —0.102

G 24 (34.29) 1(31.43) 3(37.14) —0.123
APACHE [l ¥4y .50 (12.25, 21.00) 0 (13.00, 20.00) 17.00 (11.50, 21.50) 0.958 0.006
SOFA ¥4y 9.00 (7.00, 11.00) 9.00 (6.50, 11.00) 9.00 (7.00, 11.00) 0.745 0.080
-4 JE (emH,0) 25.99-43.01 25.91+2.80 26.06+3.24 0.844 —0.051
< i (mL/kg) 8.304+0.77 8.174+0.84 8.42+0.68 0.181 —0.294
6P 0l A5 P25 21 (30.00) 11(31.43) 10 (28.57) 0.794 —0.062
PLT(10°/L) 223.06+77.87 220.40+73.51 225.71+82.99 0.778 —0.072
D-— 2R {k(ng/mL) 2.93+£5.18 2.87+4.48 2.9945.87 0.920 —0.028
TBIL(pmol/L) 8.60 (5.88, 12.52) 8.60 (6.50, 12.35) 8.60(6.25, 12.35) 0.962 —1.150
Cr(pmol/L) 74.00 (68.25, 78.00) 72.00 (67.50, 77.00) 75.00 (69.50, 79.50) 0.200 —1.003
CRP(mg/L) 57.00 (36.00, 96.50) 64.00 (40.50, 95.00) 55.00 (31.00, 91.00) 0.414 —0.016
SAA(mg/L) 201.50 (114.75, 251.75) 201.00 (146.00, 248.50) 202.00 (96.00, 261.00) 0.934 0.118
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(Pas, Prs)]

2190 fisf 1] MAP (mmHg) CVP (emH,0)  mPAP (mmHg) PaO,/FiO, (mmHg) NT-proBNP (pg/mL)  sST2 (ng/mL)

SH RYTHT 80.00 11.00 29.00 100.00 381.01 598.00

(n=35) (68.00, 91.00) (7.50, 15.00) (27.00, 33.50) (77.00, 113.50) (99.55, 578.50) (426.00, 1105.50)
TR 83.00 11.00 28.00 110.00 430.09 547.00

24h  (72.300, 91.00)  (7.50, 14.00) (25.00, 33.00) (89.00, 133.10) (185.50, 674.68) (457.00, 976.50)
IR 81.62 9.00 27.00 117.00 392.71 398.00

48h  (69.99, 90.18) (7.48, 12.50) (24.50, 30.50) (99.00, 140.10)" (228.00, 598.13) (345.50, 576.50)"
I+S4 JRITHT 78.00 11.00 29.00 94.00 334.34 499.00

(n=35) (62.00, 90.50) (8.50, 14.00) (26.00, 32.00) (72.00, 112.50) (150.52, 544.50) (386.50, 916.00)
BT 79.00 10.00 25.00 117.00 377.20 472.00

24h  (65.03, 88.50) (8.80, 12.66)  (23.50, 27.00)"  (104.00, 177.50)% (139.55, 626.18) (351.40, 714.55)
R 71.20 8.00 24.00 140.00 370.55 271.17

48h  (63.00, 80.00)  (7.00, 10.00)"  (21.30, 26.00)"  (119.00, 157.50)" (147.70, 580.53)  (180.74, 335.95)”

5 [\ 41 3R 97 B B, TP<<0.05; 5 [ — i 1] S 41 b ¢, TP<C0.05; MAP: S 2 &1 ik SR ; CVP: H 0 8 Bk R ;s mPAP: S 34 Jili 8 ik % 5
NT-proBNP : N A bit; B FI| 44 K BT 5 sST2 2 i P A Kl e ik 3 K 2R 1 2

TR A B, H Pa0,/FiO,(70~200 mmHg) 1 44
A3 BT A BB INO BERAE T- R W I B EH . 5 — T
Meta 43 #7 UBFSYE & BLINO 7] L 5 3% ik 3% ARDS &

# 1 PaO,/Fi0,

B SR 1880 3R ISE T4 (38. 2%

vs 37.5% ) 28 dHET- R (34. 4% vs 32.0% ) oM

PLRBOC 3% 3

M, {H INO 2 &

P 958 0 B A

GiitoeE o B, 3T X0 R BN A AR, o

BN 2R I 3A

ZEEME(ARDS) 2

2 Wi 5 A HLRGE
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x4 WHBEEBITITURBUS LEBIMP,;, P B (%)]
211 G (n=170) S (n=35) I+S 4 (n=35) P

AR LA A 1A (d) 7.00(5.00, 10.75) 7.00(5.00, 11.00) 8.00 (5.00, 10.00) 0.915

ICU B i a] (d) 8.00 (5.00, 12.00) 9.00 (6.00, 12.00) 8.00 (4.50, 11.50) 0.588

CRRT 2(2.86) 0 (0.00) 2(5.71) 0.473

ECMO 5(7.14) 2(5.71) 3(8.57) 1.000

%3 RFTFEHMGES 26 (37.14) 15 (42.86) 11(31.43) 0.322
TR T EHLMGE R 32 (45.71) 18 (51.43) 14 (40.00) 0.337

28 dFET: 16 (22.86) 10 (28.57) 6(17.14) 0.255

ICU : FEAE WS 495 B s CRRT « 34 45 B IE AR IR YT s ECMO < MRS st il 2

AT COVID-19 41 X ARDS WA IT , Hoy7 2 45 B A
— . Bonizzoli %5 i 1 #7503 S A PEAL T INO
BT 12 4] COVID-19 # 5& ARDS &4 , 45 B & #
INO J: R 52 fili 20 Jik e 46 ., AR 52 1 o0 28 /N
T fig 8 SR A A A e B E AR L. T — T
721 9% B, INO A LBk 3 PaO,/FiO, B A 15 %, 2
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