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[ Abstract] Objective To explore the predictive value of serum inducible nitric oxide synthase (iNOS), Kruppel-like
factor 5 (KLFS5), and peroxiredoxin 6 (Prdx6) for the failure of mechanical ventilation weaning in patients with acute respirato-
ry failure (ARF). Methods A total of 95 ARF patients admitted to the Department of Emergency Medicine at the Second Af-
filiated Hospital of Bengbu Medical College from January 2023 to October 2025 were selected and divided into a weaning
failure group (n=31) and a weaning success group (n=64) based on whether weaning from mechanical ventilation failed. Ser-
um levels of iNOS, KLF5, and Prdx6 were measured by ELISA. Logistic regression analysis was used to identify factors influ-
encing weaning failure in ARF patients, and forest plots were generated using Empower Stats and the R statistical software
package. Relative risk analysis was used to evaluate the risk of weaning failure at different levels of iNOS, KLF5, and Prdx6.
ROC curves were used to assess the predictive value of these markers for weaning failure in ARF patients. Results Serum
levels of iNOS and KLF5 in the weaning failure group were significantly higher than those in the weaning success group,
while serum Prdx6 levels were significantly lower (¢/P=7.319/<0.001, 7.149/<0.001, 7.180/<0.001). iNOS, KLF5, and Prdx6
were independent predictors of weaning failure from mechanical ventilation in ARF patients [ OR(95% CI)=3.089 (1.405-
6.792), 2.571 (1.362-4.852), 0.382 (0.186-0.784) | . Relative risk analysis showed that patients with high expression of iNOS
and KLF5 had 1.985-fold (95% CI:1.409-2.797) and 1.982-fold (95% CI:1.382-2.841) higher risks of weaning failure, respec-
tively, while patients with high Prdx6 expression had a 0.380-fold (95% CI:0.192-0.753) risk compared with those with low

expression. The AUCs of serum iNOS, KLF5, Prdx6 alone, and their combination for predicting weaning failure were 0.798,
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0.827, 0.775, and 0.935, respectively. The combined prediction was significantly superior to individual markers (Z/P= 2.517/

0.008, 2.503/0.009, 2.532/0.005). Conclusion

Serum iNOS, KLFS5, and Prdx6 demonstrate high predictive efficiency for

weaning failure from mechanical ventilation in ARF patients. Furthermore, the combination of these three markers provides su-

perior predictive value for weaning failure in ARF patients undergoing mechanical ventilation.
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Tab.1 Comparison of clinical data between the failure group and

the success group

I PRLEN

o H (ne64) (n=31) vx* i P{g
(%) ] 0.621 0.431
5 38(59.37)  21(67.74)

& 26(40.63)  10(32.26)
e (x2s, B) 68.87+£7.57 71.39+£7.24 1.543 0.126
BMI(z+s,kg/m?) 22.06+2.71 21.92+2.64 0.238 0.812
WEPRIE [ 11 (%) ] 22(34.38)  14(45.16) 1.032 0.310
e LR B (%) ] 15(23.44)  11(35.48) 1.525 0.217
A [ (%) ] 16(25.00)  9(29.03)  0.175 0.676
WA [ (%) ] 25(39.06)  13(41.94) 0.072 0.789
RIS H(%) ] 23(35.94)  12(38.71) 0.069 0.793
TR (x5, 4F) 3.05£0.56  3.12£0.54  0.579 0.565
R [ 1 (%) ] 0.109 0.947
1 BRI 2tk A 54(84.37)  24(77.42)

BVPE O TR T 7K it 6(9.38) 4(12.90)

EiengiiE 4(6.25) 3(9.68)
ERRE=10d[H(%)] 39(60.94) 17(54.84) 0.321 0.571

T Sa0,(x+s,%) 92.13£12.67 92.21+£12.36  0.029 0.977
T PaCO,(x+s, mmHg) 64.1249.85 66.79+10.54 1.211 0.229
AT Pa0,(%+s,mmHg)  74.26+15.82 72.58+15.24 0.491 0.625

1.3 s bR5 75k

1.3.1  IfiL3 iNOS . KLF5  Prdx6 7K-FAG . F L iR
£ R s I RHERKINL Sl |, 5.0 B8 BRCIAL T 55 0, SR P
P (W H 2E E 1A 5 Bio-rad Beckman 2\ #]) LA ELISA
PRI I3 INOS  KLF5  Prdx6 /K3, % 18 iNOS (|-
VU /N 7], FO1544)  KLFS ( 283 FE BUA 7], P2777)
Prdx6 (4 B 23 &, PDB4322) 3% 7 £ 156 W 45 pE A7
7

1.3.2 WL WA E . A R T sk e 4 IF
HL AR BT MR- g R A5 B RV T T AT RS A
FHUMGE S, 097 5 AT RO 56 ( 32 24 35 I I 5
R < 35 K/min, Sa0, > 90% , %A A 48 %t = 150 ~
300 mmHg%) , HHLE L. ARG B E = w
FET, BB 1 ki B AILAGE ST 16 (R 0) B
FFF AT A CFERALAT T PR R ) |
LA NE X (1) P 72 h PN R R BRI
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Tab.2 Comparison of serum iNOS, KLF5, and Prdx6 levels in

patients of the failure group and the success group

A% FI% INOS(pg/L) KLF5( wg/L) Prdx6(ng/L)
M 64 4.32+1.05 6.02+1.43 74.1528.67
KA 31 6.27+1.51 8.43+1.75 61.08+7.53
fE 7.319 7.149 7.180
Pl <0.001 <0.001 <0.001

2.2 ZHZFE Logistic A5 #7 ARF 22 HUAGE <l
FURIMA IR R DL ARF 238 HLAGEE S HROL 2
RS (A 2417 5807, BLINOS [ KLF5 |
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Tab.4 Analysis of the relative risk of serum iNOS, KLF5, and
Prdx6 expression on mechanical ventilation weaning failure

in ARF patients
') i RN

HIXHE R e

O 26 (a3 (95%CI) P
iNOS 1.985(1.409~2.797) 13.452  <0.001
m#EE 26 25
ik 38 6
KLF5 1.982(1.382~2.841) 12.303  <0.001
mEE 25 24
&k 39 7
Prdx6 0.380(0.192~0.753) 11.341  0.001
mFELs 38 7
flkFk 26 24

2.4 IfiL¥E INOS KLF5  Prdx6 /K F-X} ARF i & HLAK
TH AL Wy T A B 2 I iINOS  KLFS |
Prdx6 7K-F-F ARF £8 35 AL A RO 2 i) ROC
Mgk, If i M 4 T 1w AR (AUC) , 25 R o I i
iNOS \KLF5 ,Prdx6 7KV 5l J = 3 B A T ARF £
FHAHUE AL IR AUC 435124 0.798 ,0.827 .
0.775.0.935, = FH Bk &8 T 4 B H 8 H i AUC
(Z/P=2.517/0.008.2.503/0.009 .2.532/0.005) , .
#£5 K1,

RS MY iNOS KLFS Prdx6 7K F-Xf ARF 82 ML <AL
R ey T A (L

e i N " s N . Tab.5 The predictive value of serum iNOS, KLF5, and Prdx6

AL IR W 2 37 f6 o R 3R , Prdx6 i Ry A SR B levels for weaning failure from mechanical ventilation in

i(P<O‘01) ’W-‘%é 3 ARF patients

F3 ZWHE Logistic MIASHT ARF BHEHUMGETHILLILE 35 45 W AUC  95%CI TR R QE;?Z

F2TEES :
iNOS 5.41 pwg/L 0.798 0.693~0.904 0.794 0.802 0.596

Tab.3 Multivariate Logistic regression analysis of factors affecting KLFS 7.64 pe/l. 0.827 0.734~0.920 0.814 0794  0.608
weaning failure from mechanical ventilation in ARF pa- Prds6 64.69 ng/L. 0.775 0.672~0.879 0.787 0.816 0.603
tients ARG 0.935 0.877~0.993 0.925 0.736 0.661

st BfH SEfH Waldfi PfH  OR{H 95%CI

iNOS f% 1.128 0.402 7.871 0.005 3.089  1.405~6.792 3 _LTJ_ _L/e

KLF5 = 0.944 0.324 8.494 0.004 2.571  1.362~4.852

Prdx6 % -0.962  0.367  6.876  0.009  0.382 0.186~0.784 BIUAHGE ] 38 o P I ALl Bl S A5 =

2.3 M iNOS KLF5  Prdx6 /K% ARF £ Pl @
AL R B AR X fa 6 B2 43 B LA ARF SB35 I

T B0 S BE 0 A IR, (EA R A B, ALBGE
SCHREAUER (5 T 0l I RE , e LU Ui <o fE, HL
43 FBAEAFAERLIRXMESE I 00, IRy FAICR ™ .
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1 M iNOS \KLF5  Prdx6 /K- Bl ARF £ bk il
PRI H ROC £k

Fig.1 ROC curve of serum iNOS, KLF5, and Prdx6 levels pre-

dicting weaning failure from mechanical ventilation in

ARF patients
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KLF5 7 38 2 9897 85 4 5 R A £ B AL R, Jin e %
PRSI, 75 Sl e e, JE 5 A R I
T8 KLFS T AR Ay P00 42 4 L S 28 i 5 I W% 3 vy 1R 3
WG Bk, KLES SJ90RI% 2 4595 S, 24 Hi ek
T i, 2 S AP AR A R A AT RS
T AR E I R HE R SIS . ARIER R R A
M8 KLFS K- Faihdl, 378 KLFS JRES 5 ARF
FEE RIS IR A G 3 B, DN KLFS 8k 5 42 & B
TR 456, s o s i & 5 R, 5l &
T E DIRERAS BRI A2 5

Prdx6 17 7€ T 41 i 5 01 40 Bt o8 S5 I e, T DAY B
TP A T, AR A AR R s A 343 , Prdx6 7 Jili 8
BRI Y4 25 8 T = A A B, Prdx6 K
T, R G Tk nT DL A PN R A0 i K 58 T RN S AR
B TSR IR, T Prdx6 78 1k BR A 508 4 BH %€
P it 9 A o B B B 5 N ERTOR R TS A
FLHED Prx6 K1 1 4803 A6 R SRR, 2 LI
B SP-AT , FAAT S A 07 TS i 2L 2 ) 41475, A it 20 /<
Tifig, H Prdx6 Fr-S 040 A A0 X 200 e g o0 vk
HAGYER, A R T 58 2% 40 i 52 %, (R 30 il 2 1 4%
A, B 28 0 1 RN TS AR T I AR S, I v
Prdx6 &k X181 S ZE 5 il 2 95 - 1 P R 52 0 A 35 4
B T IRUBS: (14 TN A (EL A5 -, 45D Prdx6 fIRe 3R AT, 4
AR T A | Jr i e M RN e IR H, Al
B 43I OB P A T NS R AR L
LR, AW R, R WA MLTE Prdx6 7KK
TN, R Prdx6 ATRES 5 ARF B & WAL K )
R, SRR, Prdx6 K 2235, ML ST & 1k fE
v, BARSA G Tabn A T icss | (H2 M S B 14



BEMENGZAG 2026 4 9 A 25 BB o

Chin J Diffic and Compl Cas, September 2026, Vol.25,No.9

- 1109 -

FRek , SRS JCIk 45 07 0 D) fg , 3 BURAILR L
HE— A F5E &, iINOS KLF5  Prdx6 B4 il ARF
HRALKMAY AUC Sl 0.935, 4% [ BAp Fiml s 41, %6
AFIEA5 s I X 3000 B 5 AL R A — 2 M PR {1
4 & ®

25 F TR, INOS KLF5 Prdx6 X ARF £ 3 HL @
SRR TR B R VAR 85 BE , — BB X ARF AL
3 A AR 3 FROBIL 2R T A 0 A 2 A, T A Sy
ARF HUBIE R O Wi 1l Bh 48 A , by e 1R 51
MRS | AR AEAE— 2 Jm FR A%, 1 R Hr
DFFE  FEACR R/ | AT RE R MR 45 SR 438 0 M, HL R 58
GG T RE R R ROIL R TR A P 2R, nT RE S
SERRART , AT RAEA 4T 2 s, ik —
ST INOS  KLFS  Prdx6 = 78 & HHL o< Mo iy
FLARMLE , 225 50 E A B 5% 25 5 A9 B8 1 B I PR 1

AL
i 3 o0 5 < AT A 7 R 2 b
1E& Rk A

#hw BT 7 38, S Y B R R BT S, 1R
SO LA ST R B AR, BT R A R AT
SCHRVEBE SR B0 25 7 AR MBS J5 1) RIS LG, BAF 9 e
S E 3k

(1] WARER, SREHZE. AR AL T A I 0% g o S0 25 7 B S8 T XU
Nomogram BRI FYHE. SIE[ J]. ZBEEY, 2025, 46(8) :971-
979.D0I:10.3969/].issn.1000-0399.2025.08.007.

[2] frside, Je H o, SRAT 61, 45 4M A I CXCL10, eHSP72 1E & VET
W ek R PR K MO R B LT BEXMER A A, 2025, 24
(11):1292-1296.DOI:10.3969/j.1ssn.1671-6450.2025.11.003.

(31 EHr, sk, Dm, 55.C SO 4k H/ A 8 AR A 25 A LS 5L
Xi AECOPD -2 W8 3 v A7 1) LA A A8 35 4ROBIL 2k D08 ) T )
B[ 7). P E BE 25 S92, 2024 ,21(29) :106-110.DOT; 10.20047/].
issn1673-7210.2024.29.21.

[4] Grubwieser P, Bsck N, Soto EK, et al. Human airway epithelium
controls Pseudomonas aeruginosa infection via inducible nitric oxide
synthase[ J ]. Front Immunol, 2024, 15 (1) 1508727-1508734.
DOI; 10.3389/fimmu.2024. 1508727.

[5] LulJ, HouY, Liu SX, et al. Acetyl-CoA synthetase 2 induces py-
roptosis and inflammation of renal epithelial tubular cells in sepsis-
induced acute kidney injury by upregulating the KLF5/NF-kB path-
way[ J]. Cell Commun Signal, 2024, 22(1);187.DOI; 10.1186/
$12964-024-01556-3.

[6] NI, B% €, Binr. ShE I PRDX6 5 EE ] COPD B # i
PREFAE K 5 B AR MBI E R [J]. 20 T2 W 5697 R 3,
2024, 16 (3):407-411. DOI: 10. 3969/j. issn. 1674-6929. 2024.
03.004.

(7] B3, ok, Ek. ARAIM]. bt AR TR AL,
2018.:139-141.

[8] rPAREEAELEE PR 443 HUWGE S PRI HI 46 R (2006) [T].
FRAESE T AR EESE | 2007, 19(2) :65-72.DOL:10.3760/j.issn ;
1003-0603.2007.02.002.

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

AR, THOE AT EY i o TS 4 BN A TS B SR 4R RO
ZAE AECOPD JFIF I 3 3y S8 25 F5UJ B4 S50 40160 [ ) ] . S8 X ¢
W, 2025, 24(8) :933-937.D0I:10.3969 / j.issn. 1671-6450.2025.
08.008
ISR, RV9H, 1%, 45, hs-CRP 5 1125 1 LA X T 1 32
% COPD MERALR M BN ME [ T]. sp AP, 2025,
23(2):190-193.DOI:10.16766/j.cnki.issn. 1674-4152.003864.
Wtl, ERL, BRIRHES, 5. CRP %4 RSBI X COPD Z LN
W00 e s UG SROL A S E T [T]. B PRI Ze
ik, 2022, 42 (4):262-266. DOI; 10. 3760/ cma. j. cn131368-
20210916-00692.
Finicelli M, Digilio FA, Galderisi U, et al. The emerging role of
macrophages in chronic obstructive pulmonary disease: The potential
impact of oxidative stress and extracellular vesicle on macrophage po-
larization and function[ J]. Antioxidants ( Basel), 2022, 11(3):
464.DOI; 10.3390/antiox11030464.
FE S, fMTE, F/NME, % N-SBRERERR S COPD Hiish ik
PR BUIT 42 PI3K-Akt-eNOS-NO {5538 H (958 0 [ 1], 3
JE B B 2F 4R B 2F I, 2020, 29 (10) ; 6-11. DOIT; 10. 16548/5.
2095-3720.2020.10.002.
BEANE, S, EHREE. Th17/Treg 4RI LB, S8 —H LR &
it LR 2 2 P 5 P e L S A 5 26 8 RS G 5 ) A DG M A 5
[J]. REIACBE ¥ 27 2022, 32(7) :65-70.DOI; 10.3969/].
issn.1005-8982.2022.07.012.
PR, X, FBEFY, 45 BTG INOS Fil eNOS /K-
e M REL ZE VA 5 g M o e R 2 LB RO L B AR A [ ]
ThE SRR, 2024, 44(7) :593-597.DOI; 10.3969/.issn. 1002-
1949.2024.07.008.
IR, ChBR. R P B R i A IfiLTE miR-448-3p  KLFS &
K Bl R SCL ] W RAMBHAR RS, 2022, 30(6) :565-568.
DOI:10.3969/].issn.1005-6483.2022.06.018.
XA, TRdebg, EREHG SR VRN IR R AR Y L i v
HDAC1,KLF5 /K K ZE X [T]. MR E¥ 56K, 2024, 21
(16) :2340-2344.DO0I:10.3969/j.issn.1672-9455.2024.16.008.
Wb, R, THEEE, A, O R I R A I g R R
TR B 3 A6 MM ANXAL,KLFS K[ ). M3 5k R,
2026, 23(1) :69-73.D0I:10.3969/j.issn.1672-9455.2026.01.012.
TWHRIT, Bk, TKEE MR ZE IR EOR 2 i E A 18
I I 56 3k £ 3 1L KLFS R CXCLI12 /K PASE f 75 L[ )], # e
&2 5% R, 2024, 21 (19):2806-2810. DOI: 10.3969/j. issn.
1672-9455.2024.19.005.
Torres-Velarde JM, Allen KN, Salvador-Pascual A, et al. Peroxire-
doxin 6 suppresses ferroptosis in lung endothelial cells [ J]. Free
Radic Biol Med, 2024, 218 (1) :82-93.DOI. 10.1016/]. freerad-
biomed.2024.04.208.
WA, AT, $12%. AECOPD & I BUNT I 7838 H 35 100 15
PRDX6, ANXA1 K-V 5 fHHE B K BUR SCRDIFE[T]. B
PR AR, 2025, 40(6):97-103.DOI; 10.3969/;. issn. 1671-
7414.2025.06.018.
TRIGLT, WhIeste, BORERN, 4%, I3 Prdx6, DcR3, SIRT1 KT 5
PR BELFE MM 75 I 11 LIV 05 g 17 7 o 22 1980 A O
LI AS INGTSROHL 2 TBOXURS: 1 T A [ D). g g 22, 2025,
36(12) :1736-1741. DOI;10. 3969/j.issn.1003-6350.2025.12.013.
(WicHi H 391:2026-04-15)



