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HUBRE S B ERALE H I PPR S M T NE . B5h, PLCA-125 845 1647, % BE 40 NCA-125<42.25
41 (n = 113)RICA-125 2 42.254 (n = 51), LB FCA-1257KF B H HHURE S TR AL i ) . 4558
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I RN ICUBLIRIE S B A5 HBLEIR 38 I AUCA0.752 [95% CI (0.628, 0.862)], 5/ Youdents
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Abstract

Objective: To evaluate the diagnostic and predictive value of CA-125 for post-extubation respiratory
failure in mechanically ventilated ICU patients. Methods: We enrolled 164 mechanically ventilated
patients admitted to the ICU of Jining First People’s Hospital from August 2024 to July 2025. Based
on weaning outcomes, patients were classified into a weaning-success group (n = 134) and a wean-
ing-failure group (n = 30), and clinical characteristics were compared between groups. Multivaria-
ble logistic regression was used to examine factors associated with post-weaning respiratory failure
in adult ICU patients receiving mechanical ventilation. Receiver operating characteristic (ROC) curves
were applied to assess the predictive value of CA-125 and its normal reference range for post-wean-
ing respiratory failure in this population. In addition, using CA-125 as the stratification threshold,
patients were divided into a CA-125 < 42.25 group (n = 113) and a CA-125 = 42.25 group (n = 51),
and mechanical ventilation duration and hospital length of stay were compared between the two
groups. Results: At ICU admission, the weaning-success group had lower APACHE Il scores, SOFA scores,
CA-125 levels, and RSBI values than the weaning-failure group (P < 0.05). In multivariable logistic
regression, the CA-125 level at the time of extubation following a successful spontaneous breathing
trial (SBT) was an independent factor associated with post-weaning respiratory failure in mechan-
ically ventilated adult ICU patients (P < 0.05). Receiver operating characteristic (ROC) analysis showed
that CA-125 measured at extubation after SBT predicted post-extubation respiratory failure with
an AUC of 0.752 (95% CI, 0.628~0.862); the cutoff corresponding to the maximal Youden index was
42.25 U/mL, with a sensitivity of 0.767 and a specificity of 0.784. Using a fixed CA-125 threshold of
35.00 U/mL yielded an AUC of 0.743 (95% CI, 0.658~0.823), with a sensitivity of 0.800 and a speci-
ficity of 0.687. When stratified by CA-125, patients with CA-125 < 42.25 had longer durations of me-
chanical ventilation and hospital stay than those with CA-125 > 42.25 (P < 0.05). Conclusion: CA-125
demonstrates predictive utility for identifying post-extubation respiratory failure among mechan-
ically ventilated adult ICU patients.
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FHXH I THRETUE = AE AN RFZm[3] [4]. BRIk, TER A WL HLG B2 LRt e 2 A S B IR = X
EAT, IR BT VRS RS L Fabn A RRAUEE 75 . PR ERIEHU(RSBI) S [5] [6], TMAESEEH, 1A H#
TRUFE A I FH A e DA 56 4 S A6 5 AR R R i £ T e, 7 AR R T R R A PR

CA-125 (BFKA MUCL6) 2 FH 2R B RN I iz 41 43 0 1) — ol vy o0 W B 1, S FH T O 58k 1) 0
[7]. BLEHRZWIFLRY CA-125 /KPR SZ RIE RN . RIEHEEE < FE Ik alopk RSz B Ol 78 1 251
Z AR [8] [9]. CA-125 TER R O 132l MK S al 3 mr, Seonik N T Be A7 E AR 7
A 7 IR MRTE AL o R LB =S FE RIS R, Gl F 4R PR UL P g A0 25 R S 2 R
I ) P R AR SR AR Ak, 8 L3R SRR CoJR A B K B S PRI LI 55 AT K R 2 TR 9 BE A5 [10]
[11]. FIRWLEI AT 5 KA MGG, i B AR sNE, 19 CA-125 FHa. ik, #E CA-125
AT fie D] s B 28 JiE 025 i 074 T A AR A T WP S v TR FE AR D A5 5 [12] . AU EZEH 1), LAFFE CA-
125 XA 1CU MLbosE < TR 5 IR IR e vt R T (8L, 8 s Uos <R 3R ), A8 %
HIRRE R AEZRMIERYT PR, S5

2. EREHE
2.1. HARM®R

1L 2024 41 8 H % 2025 4F 7 H MARIZESE T T A — A IREERE ICU fEBt, [FI&Fh 5 R 52 M UAGE <)
B3 164 6. IAFRME: (1) Fid > 18 ;5 (2) HUMGESESE > 48 h; (3) H F I {5 (spontaneous
breathing trial, SBT) PFAili i Zh - 3E N BT IR BIMLIRFR 0 23 HERRbmitE: (1) SRR (2) IRIKTERL
Ase#sg; () CATREVIE; 4) GIFUEIRE; (5) DKBUHES 5 5% ORI ovk 4 VU iR S
(6) &I B B B B A UL IR 5 o AR RN 45 SR S8 70 LR T 4H.(n = 134) MR 2R W 21
(n=30). HLRME SCATHNLIG 48h N HBURFIR v R I  WFIR 0 1) FE AR E R B/ FRFE DL R I
HEAEEMI: 1) HIPERPERR R R, 2) MAMAE < 90% HM N EIKE (FiO,) >50%; 3) iEL: 2 /bt
WPIAAE > 25 kimin B BLIG AR T ILII IR LI 57 o AT ARA 5 T 38— N IR EE P R A0 B S 51 2 o
ik, prfEBEsEER .

2.2. MMEIEHIR

(1) ARSI A SRR IER TR, FE: PR FE. @l SBT Wit /53t TR E I &
A R S48 A BER L EE4> 24 11 (acute physiology and chronic health evaluation 11, APACHE )53, 14
IR EFREr . EURBN . AATREL MPRIEEL IRARIFTRFEEU(RSBI). SaO,. PaO2. PaCO. HLik
WA, A=A R 24 h HNE . ICU EBERFIA]. (ERe A7), Hrdh szt =i A bl
NAEIERE SBT 36 5. SLiifk B34S . (2) RIE CA-125 /K #3440 A CA-125 < 42.25 #H(n=113)Fll
CA-125>42.25 #(n=51), FCEPILLRIHUAME U 1] Sz A e i ] o

23. Gt FERE

KF SPSS 27.0 AT G 43 # . FF& IERDMINESLZEUMME + EERR, FIESHAN
LA B DA R VU S IR BE R R, 3 287 B DL 2y U EROR - A IRNE SR B U BCR A t AR IR Ek U AR
SR ECR 2 #5681 Fisher S UIREZ7E . 2l s IR H Spearman #H 2% Hriffl CA-125 54k
B e HH I S AR SR bR 2 [ AR DG . R A2 X3 T/ERRAE(ROC) i 28 HI A (AUC) iTfli CA-125 Xt

PE Ja H LRI IR (KA A BE 7T SR Logistic [AIVARAR AT AHSCfE IR R 2 . PA P <0.05 A5+ B A 4ttt
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3. &R
3.1. WHLRRThH 53055 4 B s R F5 ) EL e SR

PRZHAEME S R IRRTFEE. EFRED . PR, sk o s 2 =5 o $ 11T 24 h
WS ZERY LG 2EE (P > 0.05). LRI SBT 565374 & i) APACHEI 1
47~ SOFA $F4r. RSBI. oI K184 il /5 A 295 R I bl . CA-125 7K-F J BNP 7KK T Hbl

M, GCSiFanm TRIUAMA, ZRBEAS2EE (P <0.05), WE1.

Table 1. Comparison of baseline characteristics between the successful and failed weaning groups

1 HAURIIE SHLK MR B E — AR TR AR

RHLRIHAL(n = 134) FIHLR M (n = 30) P
(%) 66.00 [58.50~74.00] 74.00 [67.00~83.50] 0.0533
AN (%)] 0.122
Sk 42 (62.7%) 12 (80.0%)
7 25 (37.3%) 3(20.0%)
BMI (kg/m2) 23.53 [21.91~24.91] 23.39 [20.15~25.22] 0.6184
B 72174 (median IQR) 3.00 [3.00~4.00] 3.00 [2.50~4.00] 0.6513
Wi
LN (%)] 9 (25.0%) 2 (4.3%) 0.017
B PEBI N (%)] 14 (38.9%) 8 (17.4%) 0.029
S AR bR
BNP (pg/ml) 102.0 [72.5~196.0] 281.0 [203.5~542.5] <0.001
IR T e
Sa02 (%) 98.00 [97.00~99.00] 98.00 [97.50~99.00] 0.5235
Pa0. (mmHg) 102.00 [80.50~120.00] 96.00 [83.58~139.50] 0.6921
IR i 1.00 [0.45~1.55] 1.50 [0.80~2.40] 0.1654
7 =55 $ (%) 0.55[0.53~0.57] 0.49 [0.46~0.53] 0.0004
GCS ¥4 12.00 [10.00~13.00] 5.00 [4.00~8.00] 0.001
WL S 7] (median 1QR) 3.20 [2.60~7.00] 10.00 [8.50~17.75] 0.0003
24 NIRRT IRRAFHIRIL 0 00 1492 00-426.00] ~100.00 [480.00~370.00] 0.8714
(median IQR)]
£ B 18] (median IQR) 15.0 (13.0~44.5) 28.0 (10.0~22.0) 0.0004
T[N (%)] 10 (14.92%) 9 (60%) <0.001
APACHEII (median IQR) 19.00 (15.00~23.75) 24.00 (20.25~26.00) 0.003
SOFA (median IQR) 4.00 (3.00~4.75) 6.00 (6.00~7.00) <0.001
RSBI (median IQR) 42.14 (29.55~72.09) 108.05 (99.88~111.92) <0.001
CA-125 [ml, (median IQR)] 23.35 (13.80~40.05) 50.39 (42.54~66.56) <0.001
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3.2. BA ICU HliES BEHE HIFRFIBHIZER Logistic YIS HER

DU SBT 356 /5 AT H IS (1) APACHEI 143+ CA-125. RSBI Jz SOFA ffsellE/Eh AR &,
DAL, AR N R RO : OULEED = 0, HWLRI = 1)#E47 Z & Logistic [1JH 704, 45 R LR,
CA-125. RSBI Jz SOFA ¥y N 1CU HUME < LS H IR 3 38 (1) 40 S 50 K 3R (P < 0.05), WL
® 2,

Table 2. Univariate and multivariate logistic regression analyses of factors associated with post-extubation respiratory failure

in mechanically ventilated patients

=2 MBS EERIEHRTFRRBHNEERS ZEE logistic 747

. AT EZ'S i
wH OR (95% Cl) P14 OR (95% CI) P
R 1.038 (0.989~1.091) 0.133
Pa0,/FiO; 0.933 (0.901~0.965) <0.001
D-—%fk 1.218 (1.085~1.367) <0.001
PaCO» 1.091 (1.017~1.171) 0.015
CA-125 1.036 (1.016~1.056) <0.001 1.082 (1.014~1.154) 0.001
APACHEII 1.079 (1.035~1.200) 0.0281 1.076 (0.895~1.295) 0.435
SOFA 3.104 (1.748~5.515) <0.001 5.120 (1.449~18.083) 0.001
RSBI 1.070 (1.034~1.108) <0.001 1.152 (1.016~1.306) 0.027

3.3. BT SBT iR FHITIRER CA-125 XA A ICU HLHIES B &L /E H ILIE IR =8 5 i
MHE

ROC ikt & R or, ZI i CA-125 FHL IS & AE PR 325 () AUC 2 0.752 [95% CI (0.628,
0.862)]. Youden Fi& ¥ & KIS % B [ #k WH{E v 42.25 Uiml, REXSE N 0.767, 45575 0.784. ¥ CA-125
i 5E 79 35.00 U/ml B, I E A& 4R e ) AUC 4 0.743 [95% CI (0.658, 0.823)], REE N
0.800, %§5FE N 0.687, WL 1.

3.4. CA-125 < 42.25 4B 5 CA-125 > 42.25 tAHI3E TRt a L 4%

CA-125 < 42.25 ZH I UARGE SO TR AN BE i TR 34 T CA-125 > 42.25 41, ZFBAAR I EE (P <
0.05), .7 3.
4. Wi

32 PR R 0 A2 I R o FH bR HE AL PP A TR AR, (B 12 X 6 4 W RO 285 )= 1) e AT A R o
W RN, 2 30% M HLIRIE <8 75 1 IR E EPPIRARES R M RIAELE 30 min B EPIGEe s i, 17
HZ 11.6%01 EEH R IR AEK 2 120 min B H LR [13] [14]. CA-125 s&—TiH Ik fetr, 2 T3K15,
AT SE SR TR EAT ZhaA I . R F T HUBOE SR IR Ak A6, CA-125 3848 T~ 91 58 1 e 1 iy 1) 4
Wz W, 97 RO IR SR VAl s AR BRI R XU 73 /25 (30 RMIJROMA B8 L -5 oA JIBE 5 (N 2 2
i 9 A4 B0 BRI A VP A S B S R A 0 7K B MR RBE 7 1i% ) 55 %) 4 W v 8 B B AN [15] [16]
WAL, CA-125 I FH T~ 7a M4 00 ) 3 vy BRI ARV B8 TR VAL, DA R B il . Bl i 22 ph s A
iR (105 7 Aer 5 97 KO IR [17] [18]. A LG R BRI SBT 58 5 idE Tk & I 1) APACHEII
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ROC Curve: CA-125 (Extubation failure as positive)
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Figure 1. Receiver operating characteristic (ROC) curve of serum CA-125 for predicting post-extubation respiratory failure
in mechanically ventilated patients
[E 1. CA-125 FUlH iR SR E o H I R BIFIRRIBAY ROC HhZk

Table 3. Comparison of treatment duration between patients with CA-125 < 42.25 U/mL and those with CA-125 > 42.25 U/mL
2 3. CA-125 < 42.25 A5 CA-125 > 42.25 {ARYATTRTIE L 4%

2531 1% HUBIE SIS R(X £ 5, d) fERERSIE(X £, d)
CA-125 < 42.25 113 5.33 + 4.57 13.31 +10.68
CA-125>42.25 4 51 12.95 +8.98 29.99 + 30.24

t (A 5.729 3.832

P& P < 0.0001 P =0.0003

PF4r. SOFA PF4r. RSBI JK CA-125 /KPR TRMdH . ZHF Logistic [H1VH 73445 R4Em K B 1Y)
APACHEII ¥F43 & IP1 RN 1CU WLIkE <A & LS IR e v I A 52 BN 3, 4 S BEA A
KA —8 RE)GEFHENE EPFRIT B, IOl 78 i J B e - OB SRR 98 R 58 A 2l I,

I IS A T 2 5 M e SRR B 2 A8 SRR fes 7 N ARJBOR . I I CA-125 (MUCLE) E N i i
FEE oo TR B A S S b RA R R R B 1, KPR R, AT IR B s B AR AR (e s AR A
G By JOREIRAS . F K R G 00 S B AT B DA S oY FE I A, TR S8 IR R I R IR S M R OO
FLAERATURE S Co Y il 7K Jie ) F 28 5 HL A B Al . R, CA-125 FHEfEfEH R “Feiim - AU - RIE” =
AR fE AR BRAS . — 5T, CA-125 /KPS0 /358 . BRIk I A48 AN R TS B U0AHC, $27R
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SR TERWLIN 5 5) AR e A O T RE R A B TR) S /K I [19]s 55— 7 THT, CA-125 TRE M s Bl fifer 181
BEL 2 4 i 9 2 PR I B S S - R SREAE O, SRR M M i — 2D A PRV 5 R A, AT
B0 R O A AR [20] . FH AT L, CA-125 W] {5 A [R] IR 52 WA 26 78 IR 25 5 S /<08 J8RE I v
BIAE Gy e, T SR04 I P s v [ A ELA B PR AR ) 2 B A 5 T R T

CA-125 (MUC16) 1] e Bt “Fe il - A AE - Bl A7 g & fdt, 780 52 NBEH, CA-125 /K
SR ER R PR B A RAEF ARG fa e R &R TEMBE Y, CA-125 755 i fRi f4 & A AECOPD %5
HAFROR[21] [22] o 33X ke 2 AR P Ik B2 S5 4ROTL I Co 08 e M 70 e R0 s 10 J 5 Y38 22 B U0 AH %, MR JE I
W 9 1) B IR o (ELRE BRI (KA 8 1 AN AE P B — CA-125 {8 AJ [R5 i s (R U S5 b, DR,
It R . FH o B R M R 22 K CA-125 5 IFIR ) 248 bR, SRS R b, RS OB 45 5 St /3 v A
KAEVIFRED (W NT-proBNP) &S 2 45 BIHCA S, 1ZEEA T30 70 10 XU 20 J2 K L RIOM LA B2 170 e 5
SCRE[23] [24], Rk, 2T ARATECA T RS IS . AT 7T ROC #h 2R 45 L, CA-125 76 il
BN 1CU HUBGE SRR 5 DU 20 7 T A — @ i Re, LI 5T SOFA P B ]
i, AUC BB A . Aok, JHEMUEZ K Logistic MIHMHTEE R, IRASEE & BXHHUMGE < B it
BLJe HE BT 5 i P A XS B CA-125 FREII IO 2% I FR) e (R T LA B . B 9T 11 ROC 3 A &5 SR I
N, CA-125 TR 1CU HUMGE <& L H IR IR v 1) e (R KT (B 42.25 Uiml, FIHHE CA-
125 ATl NI ERIME 35U/mI A AR5 R . Lombuli S5 FIHF L FHIRIE R CA-125 7KF It iy 5 P s vy 2B
WA MM, A S R S A 0 JI R BN ] LUS PE 00 R AR — 8 R AL IR BIA7/E PERF
JRUE P 53 P B G B CA-125 (R PE U S FE 1, (R AR/ CA-125 g9\ AR L VP Al o B
TELE N FHME[25]. 5 AT 98 (R 25 B 22 B CA-125 < 42.25 U/ml F3 28 (I URGE 0] & 1CU A B it a) 44
5 CA-125 > 42.25 Ulml 741 3#% K, $&7R CA-125 AU AT RE A T R LR MO, B T Re5 3 i
IREE ARG

5. &

£k LPriR, CA-125 X 1ICU HURMGE B HW LG H BRI o By — € I E..  ABEFUIRE
FEJRI PR, BLAEFEARRL N L rp W BT RE, A SRR 1 2 O T Pt — 2B IRIE B ah R
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