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[R8ER) &M/ ; B D&Y 4% ;36 R i ise
[FE2%ES]) R684.3 [ TE#RiIREE] A

H =TI R (osteoarthritis, OA ) J&=— 218 My, H
o PRI PR AL R R IR A T IR SR S Rl R
1R S T 9 DL R G TR B N AR S O 22 B IR, OA
e R AR ST, BRIV 5 1 541 R (knee
osteoarthritis, KOA) "' | —Ji 5 JFi &t Meta 43 #H7 7%,
2013—2023 4EH E ABE KOA Sk B R 20 28.0% ,
kB RS T M, BRI KB BT i
AR, T N TSR HARAE T 68 BT X 158 42 B A
R RN /DA B A KOA FRSFIRYT I 24 A
TRy, W 25 e R TR a2 B R A e L AR I
¥ (platelet rich plasma,PRP )%

PRP E2 —F B B AE W i 50, 78 0805 0T R A
FLINE  GRFRAR | 5 G T BE A5 J7 T A B 3 L (B
HATAATER 2 P S 25 H ., 3 T IR IR K, 38 &
Y PRE 22 5 E 2% 2> (the American Academy of Phys-
ical Medicine and Rehabilitation, AAPM&R ) & fi T
(2026 SE[EY BB SRE iR m A ] - & /MR
MHIATT B SR ) (FFR 2026 $6/) ), BAELi 6
ZRMA RN S 5 R, IR G L 8 WIRAMIE
#4546 T PRP 1£ KOA HE P AYRLTE R

AAPM&R AWyl 70) TAE L5 T A BB UESE 5
LRBI I E T s T R R /N i i
IR IRTE R . B 11 2 L KA MEAR L Z DA K
2 2010 4F 12 J—2025 4 6 J] PubMed 3CHk, 2R 1]
SORT 734 VAl IE 4 5 &, L 859% 3 R IR EJE mi 4
T AR S WEET A/B SR R R it & 11
T fe A% S B P ], DAAE S R TR SR . FR AR b [ e
PIhos I PR i I A8 3 2 ol 2 B 25 AT 2022 AR R AT
T A BRI IR ISR OC T T SR T R OGS

[=
=
Kk

KL F IR 2022 $5/) 7, {0 HFTIEE PRP
B FE AR bR AR B AT TR AT SR B . Sy P Bl I IR
EEIMIE#fEERE PRP IGYT , 4R B 2 19 KOA B, A&
A1 BA 2 BE 2022 $5 55 XF 2026 $5 55 BEAT T IR A 152 M
Wit

1 IEERBESH

1.1 BEEH

1.1.1  HFE LS. AAPM&R S48 T HATHIG R BFT,
KRIA 2 T o 1) Bl L BB 356 (randomized con-
trolled trial , RCT) ‘.7~ , XFF LLIEB M S 8] = R
FRETEE KOA(K-L 739 2~4 90) (&, AR FIRTT
JCRUG , FEST PRP AT AR N AR A5 5 D Re 7 1 1)
s {H S W JCUER UE W] PRP JH T 5 KOA 1Y
SR, SRIMAE 2022 F8 R A RO, AR PRP X T
HE KOA SBF Y7 U T KOA B 22 (Hik 4L
R TEGT R AT AT s s 4k R EA T KOA I TfE
iy,

1.1.2 JFa N 2Esgm 2. 72 H R RCT w3
RKYPA 75~80 2 KL A4, it J0 2 1E A
PRP XJ Z4E N KOA Bl RS 7 2L, (H % WAy, 52
HEE KOA R 0] DL 2 AR e TR 28 00 e 2 R ] 345
BAFYT A, HARH —IREG & B, 7 20 ~49 2 [ fik
BB /R AR K BB SIS R R
K F-1 SRS B R R, X — BT RE &
XF PRP A RIT 2™ A5 ™) (04 B 4 2
HIWLEEE BN B BF 55 & B0, PRP YA YT KOA W] i 9 5
DIRe i Ies S AER KRBT 5 SR TG
{ELGIG R 2 ) BRI T A ) . AAPM&R th 2
WO KOA ST LUS AT PRP {697,
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1.1.3 BRIE  [a) A G i i 5 — A SR AT 4% 2
PRP 104X 28 SAiE, #4% PRP PR KK 7T
RE 23X g 7= A S ), HL B R ATS A K5 o 988 1) oA o %o A
SIIE, H HAT PRP CV A FFLIE =R A WA
WA AT K e B T R R B A
U0 IR, 2026 5 R ORI Sl v i a
IR 2 A 00 1 BB T PRP 3 SR I 17 7% 60 i g B s
74,2022 45 B L [FVRRRE A g 51 Ry A XS SOIE, [H]
BF, BEARE RS | PR AR 0 O I A8 0 L XU
I | IV Sk 98 Bk 24 T R 23 5% WA 9 R, ARLAT AN J2
PRP 3 5 A4 %25 ZAIE

114 ARRFTEBE, BAR IO UE S 3 AT I
AP 223 %F PRP JAYT KOA BT R A  HE A
WFFE BB, I S [ 38 2552 ) PRP 1) 5T o, f51) 4 i
MH2 530 PRP P /IR TR 2D | e i s sl 42
1 PRP A i/ NAR B R0 % A A K -3 AR
Ol DR ARt /N TG AL R et K B B
TR R R AR B B, T3 41,2026 45 AR
o L R WA PR RUBIFST , S UCEEAE PRP 30T 1 A
15 FHAE 8§ b & 25 KB/ M)

1.2 PRP %4z4 HEWIC A KOA #E PRP IGIT Y
FASEALTT RN 5 DG B g, A BT IH I PR 48 7 A% 0 W
S5 TEMT ARG FE PRP 4525967 I R N FH v U
FEAREALTE & PRP 1697 TAERRAE B 25K
i, A BAK ] BioGDP T E.'") (https://biogdp.com)
AR, WA 1,

2026%E 2022 E

BE: BohERE, BE: EERETZR ;E

FEABRES REE/N iz
Fl: 210" f/vR REAfr ik 4~8 EHIURE
RIRREEH o 4~gml/ %
sn: Mbiors,  BEGIS My spesme, X
ik TRAE k,
RURE
{2 NSAIDs 1 @ e
i PRP Bl 1}
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LP-PCR & LR-PCR
4A~BIF WA/ MRIRE
4~8ml, 7@E210"

1 PRP JAJT KOA F1ET R E

1.2.1 PRP &4 AR 9% PRP rf (40 i ik i, vl 4> 4%
H 4 (1eukocyte poor, LP) PRP F1'&E H 41l (1eukocyte
rich, LR) PRP , {H 2 A A58 & B, JCie PRP &
BEAH A, ARSI R m, 2k,
LP-PRP 5 LR-PRP JAJ7 KOA fK Y7405 5 =35
AN R RN 7 T R AF AE P S, BRI SCHR S
LP-PCRHTA B T I 22 fift 5o & Th g, Howl /b v
S WP IR Rb IK 1B 22 S AThAS B 3 BAPE 2026 FR
AR XS 2 Bl PRP BIAL S AT AL, B IUH T
KOA HJIRYT .

AREE T, BV H AT PRP A (40 A4 T AR e 4
1,2022 F8 p R IH 25 FE 2 1 40 M v] e 25 R St R M
F2INE B0 W R A0 BT T RS AR IR 2R HE
LP-PRP.,

1.2.2 /MG BRI/ MROE: PRP iy 2 2E/E A
BT ARG YT KOA 19 fie v B 5 700 v AN
HATFEECIE % T W59 PRP il &+ R & 5 R 4t
WA PRP i /N B 7 Sy £ Al it /] A
WL 4~8 51 2026 F5 1 5 A K I/ I B 47
FE [ R ekt KOA M 0T 2%, #E7E B i/ 7] o
N E /10,2022 48 FE B HEFERRK PRP VRS ARFR N
N d~8 ml, BEETESTRET, T4 PRP SEAT 1% LA,
FEal e R R ARRREE 3 A T R AT R DA AL
HGF%®,

1.2.3  ZL4fR A . th T N R A R s, % i i
PR SR 21 2, 2 1S SRR A0 R A T AR R A
JFOKS- T, SRR IE R RE S I PRP 8R4
PRI 21 240 i BB OG5 2548 & AR S 2026 45 R AT X
FERTT IS PRP B S a9/ 21 20 LR | i 4 G
AR B TR W, 2022 F5 R [R) AR K 21 40 i
IR IR 3.2x10" /L AR,

1.2.4  JESRRECS A BA K RCT o, X T PRP i
PR IE B T 58 200 S P55, [RIRE i
FERHHLAAR A RIS L % R T 48 . ik 2026 +5 7t
WAEE K PRP FES G, ATZR G B8 RO T 0 )5 7 0R
K fig et 4 AT AR AR deE = | T IS
SRS, HAREENRE, 2T ES PRP I M
AR SUE A s, 2022 48 g A U e By A 3 ~
4R FESTIRIBR R 1~2 J8 %™ 8 KOA H, nlid 2
HEA0EST AL

1.2.5 @S5S EHATIE IR, B R E A 7 6
Js T S5 Aot e e e A 3 S A7 A S 2, IR Ao [l
FUWTE SR GRS . SR, % T IR IR & 5 A 2
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(B AR U, e IR RAR R 5 | S UEAT S WA A — o M
JE R IR 8, AN S PG O s R BR B o,
5 | 7 T AT AR w8 2 ) 1 i T 2R, FL AT e
TR Ml e R H G s v in A FRUA, el 2 R 440 i
AR, SRR PRP TSR,

1.2.6  BRAHHHETT M6 BUA I PRS2 8, 38 W o AR
FANZIRTF (A BEARIR I L2 B B8R 489 ) 5
PRP J7 B 5CT 16 P9 T 3 7 IR D60 R B 3 b R
SRIAT AR E IR B TR, BRAIRIT R ER
H— PRP A7 A BANKES 55 i | KEEAR Y
BERLGT RS S0 LS E 25 1 DR v SR B B T 23 5K
W&, A% RS PRP P B, RIE Wk, PRP 2% S
N MR G () 5 2% [T Sk 2R R 0 PR e ) 2 410 ) 4
JeLs 5, 0 1 3 43 2 5E 4 A PRP AT AR AL
I,2022 F5 R A SO SE 225 W) 1 5 AR 3 G I
L FE R R JR R 1 i B S R R AN = A R R R
i), 2026 F5 / HE IS T IS N PRP 3 553 e 3 4 FH )
JBRZY

1.2.7 EEJ¥ KOA ‘BN PRP i ], H LU & ¥ KOA 1Y
A RS REAR AT W UE SE AR T B A K
H PRP 75 16 N T S 32 B0 T B2 43 A 6 i J A 7
ERCE AR E N RS B L R Al e
TER AR PRP R EHCE T E . B A IR
FEUESE, PRP B N 5 AT 3 38 2% i KOA R TR Ot
BB RE , B AT R TR I TS R AR

1R TRBRAE 0 AT B AT A AT 200, 2026 45 R
W REIARIESE KOA B RACH TR, il % f&
WLl KR I BE A HE AT PRP N - 6T I BR
PR
1.3 ARJFHZE  HME PRP EHHAYT KOA Jr3U&E WM,
10 2026 45 5 PR A 4E 28I GRYT . EARS
IBIT T, 2026 FEREHERE AT LIS B H A KOA 7E 5457,
BT BEARFKE | B bR 88 A b il e AR
JrEE, 2022 $REEHMEAETESE AL PRP {975 48 h IR I%
R ZUTE Bl , 5 7R R B M sl ys 7 I i 4 = T i
TG,
L4 AMERIZE  PRP HESHMEN —IUR AMEEAE, FER
J7 R OAZTUGT R HEA T 280 0 RS TR) 8, 2o A v 206 KL
B R UMY S AT, PRP VRS SR 4
PEm B O E AN R R NVAR A LA B RV A
SRR K-S gk RN, B H m TR E R4
TR By B PRP FESTNA AR (HAE K ZH0hIX
i BRI, A, X TR E KOA B3,
PRP W RESA Bh T I e A9 $2 T+ R 1) 2% e, (A A —
FE S BB AR S A R o (RT3 ) SR 3 AC A R
MR AIRYT T R ML B
2 BRLERRYE

oG T B AAPM&R 2026 5 1 5 05, I £ 4k
FE L 2022 $R R RO 25 5 BB O N AT L
BEEITR W1 %2,

#& 1 AAPM&R 2026 $5 gk O HEAF T 5,

e KRR 2
A QR O KOA P57 ICREE HI PRP ; @ FE AL B /K I T 471 N + 547 s Bk A5 T
B Z it (DLR/LP-PRP £ 0] J] ; @ 841/ MR = 10" @7 YR FE 5 5 A Al e i S5 1 5
sk ORBIRYT ; QA 512 QAT 1 JEEAE S AT R 25 ; @k ST 4 RFRRRE ; O/ b 20 41T A
%2 AAPM&R 2026 F5 755 1 [E 2022 R0 255X 1L
X LA 2026 H 15 (EH) 2022 55 (hE)
UEHE 9 5351 A/B AR+ 11 TR A0 LRIYU T, RFE— R
& FHHE B KOA(K-L2~4 %) , EF IR A 2 B AL, T 2R
H 4 PRP LR/LP %55 , Rwfay SRFUHMEFE ST (4 (LP-PRP)
il /MR R =101 R FRAEEL WePE 4~8 f%, (1000~ 1 800)x10°/L
212411 b R i JRER/RA JUA% <3.2x100/L
TR Ak, T B R 3~4 W/ITHE, 116 1~2 J
g SRELEE HEUE T A5 ]
AR 52 ARAT 1 JEEAE S ABT R 25 /BT il MR 2 WS, KRBT
G EEAE KR T A K
PRP It 1 JCA bR -80C <6 ™A
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3 RERARRE

24 H , KOA 58RI — M sk kA2 K
g , AR A BT, PRP ESHAIT Y
IRy KOA [k TR A B, e B 16424
TSR RREOCT , 7T LRI B W 7R, B H T
Xt PRP BRI FEAS AT Rz 1, AR 5T T 18] AL 45 L
TILA: (1) BI85 1 RS RO S B9 PRP SB[
EIEE . PRP AE 0 I S BU , o 8 S 2%, T LA
3L — FR ARG TR E H /MR AR R R Ak
A SR o3 A R0R) S DX TR] ol 0] o A 1 i
i, B PRP PR RS E PR 5 ) B R M 4 I RORS
HEIRYT . (2) PRP W L0 2 8 X 7 R0 52 e S A
PLH, 4707 HF5E B4 LP-PRP 5 LR-PRP By #f 58 A
FE, HAFAE— 5 P8, BUTE W A5 W50 ) Y 7P 5 7 R P
7 BEE TS PR R IO, B0 A i &
IR AN RO Z B R ARSCE . (3) WIBR PRP il 57
P8 1L/ N i AR AT A0 B B RO T 05, H R 5T
%) PRP R EAE B9 I/ i i AR R i TS € 18, BRI
TSR b, WA B EETE 10° L) E, #F—4
JO7 35T B EL T JR A v AL B e PR T 5E, G — I 7 56
(4) NZEF DIRER G T2 SR T PFAG PRP X 15 14
AR OL, FAT PRP FESHIAYT KOA RYJ7 R R AR
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[# Z)] B8 %] P SIS EHFE (PWPT) (R IR R (RWPT) BEA VI-V3 584550 ( VI-V3 T1) X0 B
i) (AF) B SIBERAR G 2 R BN E . ik FUBUMEREER 2022 4 2 H—2025 45 1 A EARER R 2 E L
U2 0T BE B R e BE B LA N RS2 SRS R VAT 19 AF 5238 130 BIME R IFIE M 2 IR ARG BT 12 S A i &
TEOL A M R 42 IR & 4 88 i) s FRARYE &2 & I [E)Ks 52 & 20 43 g o 20 18 3 A & S 4 24 451, >R F.Co vl
IR 315 38 AT PWPT RWPT J V1-V3 TI; 2 3 Logistic [BIIA4HT AF B ARG & & M52 m K 2 5 R A
MHEE AR /] PWPT RWPT \VI-V3 TL /K5 AF BB RFEE AR, 26 528 TAERFE (ROC) fhZ P4k
PWPT RWPT V1-V3 TI Bl SR A Rl %t AF BE ARG E LA WTTNME., &R EX4 PWPT RWPT VI-V3 TIL K
S E T ARE R (1/P=11.811/<0.001 .9.868/<0.001 .8.945/<0.001) ; - & W4H PWPT RWPT.V1-V3 TI ¥ T &
W (1/P=12.345/<0.001,11.876/<0.001 ,13.567/<0.001) , 4F¥EK 5 ML FRLEPEC B BRSO b BRI ARG 2.0
B4R (LAD) K J#HIK (BNP) Tl fit ¢ S 26 H (hs-CRP) J1i& . PWPT ZE K RWPT #EK  V1-V3 TI J} 5 /& AF
B FRIE A 5 2 AR ISR R Z [ OR(95%CI) = 1.046( 1.008 ~ 1.085) ,1.703(1.056 ~2.748) .2.201 ( 1.234 ~
3.932) 1.025(1.013~1.037) 2.678(1.432~4.998) .2.345(1.213~4.532) .1.107(1.064~1.152) .3.125(1.789~5.482) |
2.896(1.567~5.354) ,3.452(1.987~6.013) ], LVEF =27 A9 ZE [ OR(95%CI) = 0.949(0.925~0.974) ], HHXTfE
W5 BESRHT 7R ,PWPT RWPT V1-V3 TL 57K AF (835 SHATH RlR 5 52 2 XU 43 SR AIROK S 838 0 1.796 4% 1,841
% .1.910 3% (x2/P=17.654/0.006 .6.892/0.009 .8.321/0.004) , PWPT RWPT V1-V3 TI 8§l % =H BT AF 4 5t
R A S 2 R B2 T A (AUC) 20915 0.826 ,0.798 ,0.835 ,0.942, = F BA T AY AUC K T 4% 48 K5 B0l 46 )
(Z/P=3.567/0.001.3.892/0.001 3.415/0.001) , #&it PWPT K RWPT K V1-V3 TI & & AF BEHHIHM ARG E
BT fER R 2, = F BA R ARG & & B B S W TRI AR, 7T A R RURS: 43 J2 B A Ak T TR BRI 4 .

[EER] OB SIERAR ;&K P UKGEERTE ;R DA R E ; V1-V3 48550 Bl e
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The predictive value of P-wave peak time, R-wave peak time combined with V1-V3 transition index for recurrence in
patients with atrial fibrillation after radiofrequency ablation Pu Mingyu, Zheng Xi, He Lin, Xiong Tinglin. Nanchong
Hospital Affiliated to Beijing Anzhen Hospital, Capital Medical University, Sichuan,Nanchong 637000, China
Funding program . 2024 Scientific Research Project of Sichuan Medical Science and Technology Inovation Research Association
(YCH-KY-YCZD2024-140)
Corresponding author; Xiong Tinglin, E-mail ; xiongtinglin@ 163.com

[ Abstract] Objective To explore the predictive value of P-wave peak time (PWPT), R-wave peak time (RWPT)
combined with the V1-V3 transition index (V1-V3 TI) for recurrence in patients with atrial fibrillation (AF) after radiofrequen-
cy ablation, providing a reference for early clinical identification of patients at high risk of recurrence. Methods A total of
130 AF patients who underwent radiofrequency ablation in the Department of Cardiovascular Medicine, Nanchong Hospital of
Beijing Anzhen Hospital, Capital Medical University, from February 2022 to January 2025 were enrolled and followed up for
12 months. According to the recurrence outcome, patients were divided into a recurrence group (42 cases) and a non-recur-
rence group (88 cases). Preoperative PWPT, RWPT, and V1-V3 TI were measured using an electrocardiograph. Clinical data

and serum biomarker levels were compared between the two groups. Multivariate logistic regression was used to identify inde-
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pendent risk factors for postoperative recurrence; relative risks were calculated to analyze the association between different in-
dicator levels and recurrence; and receiver operating characteristic (ROC) curves were constructed to evaluate the predictive
The levels of PWPT, RWPT, and V1-V3 TI in the recurrence
group were significantly higher than those in the non-recurrence group (¢=11.811, 9.868, 8.945, respectively; all P<0.001). The

value of each indicator alone and in combination. Results

levels of PWPT, RWPT, and V1-V3 TI in the early-recurrence subgroup were significantly higher than those in the late-recur-
rence subgroup (#=12.345, 11.876, 13.567, respectively; all P<0.001). Age, history of hypertension, type of AF, duration of
AF, and hs-CRP showed no statistically significant differences in multivariate analysis (all P>0.05). Enlarged left atrial diame-
ter (LAD), elevated BNP, prolonged PWPT, prolonged RWPT, and elevated V1-V3 TI were independent risk factors for recur-
rence after radiofrequency ablation in AF patients [ OR(95% CI)=2.678 (1.432-4.998), 2.345 (1.213-4.532), 3.125 (1.789-
5.482), 2.896 (1.567-5.354), 3.452 (1.987-6.013) ], whereas higher left ventricular ejection fraction (LVEF) was a protective
factor [ OR(95% CI)=0.949 (0.925-0.974)]. Relative risk analysis showed that the postoperative recurrence risks for patients
with high levels of PWPT, RWPT, and V1-V3 TI were 1.796, 1.841, and 1.910 times higher, respectively, compared to those
with low levels (X°/P=7.654/0.006, 6.892/0.009, 8.321/0.004). ROC curve analysis revealed that the area under the curve
(AUC) for PWPT, RWPT, V1-V3 TI alone, and their combination for predicting recurrence after radiofrequency ablation in AF
patients were 0.826, 0.798, 0.835, and 0.942, respectively. The combined model demonstrated significantly better predictive
performance than any single indicator (Z/P=3.567/0.001, 3.892/0.001, 3.415/0.001). Conclusion Prolonged PWPT,
prolonged RWPT, and elevated V1-V3 TI are independent risk factors for recurrence after radiofrequency ablation in patients

with atrial fibrillation. The combined detection of these three parameters has higher predictive value for postoperative recur-

rence, providing a basis for clinical risk stratification and individualized intervention.

[ Key words]

transition index; Predictive value
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R ORELASELA AF BEGIRGOR AL
Comparison of clinical data between the recurrence group

Tab.1

and the non-recurrence group

yyy yeyn N
5 st SRS R
PEMLI(%)] 5 48(54.55) 21(50.00) 0.236  0.627
& 40(45.45) 21(50.00)
WY (225, %) 58.42+7.95 62.35+8.76 2.550  0.012
BMI(x+s,kg/m?) 24.35+3.12 24.89+3.45  0.892 0.374
WA [ (%) ] 22(25.00) 16(38.10) 2.357  0.125
KB BI(%) ] 18(20.45) 14(33.33) 2.541  0.111
R B (%) ] 35(39.77) 25(59.52) 4.463  0.035
BRI B (%) ] 18(20.45) 11(26.19) 0.540  0.463
S 1(%) ] 12(13.64) 7(16.67) 0.209  0.647
DR ERME 65(73.86) 22(52.38) 5.927  0.015
[(Bl(%)]  #gdE 23(26.14) 20(47.62)
DS (as, ) 18.4528.76  25.67+10.34  4.142  <0.001
LAD (s, mm) 38.56+4.23  42.89+5.12 5.092  <0.001
LVEF (its,%) 62.35+5.42  58.46%6.13 3.667 <0.001

125.67+45.32  189.78+56.45 6.954 <0.001
8.76+3.21 13.45+4.56 6.765  0.002

BNP (x+s,ng/L)
hs-CRP (x+s,mg/L)

(L)PWPT . U P I 25 % P I I E A R], 2R IT
SR P YR IE A B T W AT I A BN ms; (2)
RWPT. & QRS It 5 & R Pl i {E A9 BF R, BB VS
SEEHEF TN B R ms; (3) VI-V3 TL3FE VI V2.,
V3 SR BPRIE S S P PR R A9 H A 22 A, /I (R, /
SVI ) +( RVZ/SVZ ) +( RVS/SV3) 8 o

1.3.2 BEViH . ARG ES T2 B A BRI
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R EHR, ARWFIERIIR N A RS 144 1], BE 730 1) 3
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BB (5 ) 356 R 5 AR B TS U A R R (6
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(3 1) , B2 130 58 1 12 A H 528 b .
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MNHER) Mg & WA 24 Bl( KRG 7~12 MHEE)
1.4 SEit07is SRHA SPSS 27.0 Hoifxd £t #4743
BT THECRORI DU A8 B LY (%) o, 21 1] bR
F X2 B3 75 A IE B B R PORHA v o ,2 41
[B) ELABER ST REAS ¢ K ; Z2 IR Logistic [BIH 4347
AF BE ARG E K BI5E R 2 5 SR FHAR X fE B B oA A
[f] PWPT . RWPT . V1-V3 TI /KF¥5 AF BEREE A
(K FR s 21 32808 TAEFRIE (ROC) HZ Al PWPT

RWPT V1-V3 TI il AKX AF BEARFE K
B, P<0.05 HZEFALIHE L,

2 # R

2.1 241 PWPT RWPT V1-V3 TI KFI# HAkH
PWPT RWPT V1-V3 TI K T RE KH, 29EH
it X (P<0.01) , W52,

£2 KRELHASEKM AF BFH PWPT RWPT,VI-V3 TI /K
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Tab.2 Comparison of PWPT, RWPT, and V1-V3 TI levels be-

tween the non-recurrence group and recurrence group

A % PWPT(ms) RWPT (ms) V1-V3 TI
KREKMA 88 118.45+15.67 45.32+8.76 1.89+0.45
HRHA 42 156.78+20.34 62.45£10.23  2.78+0.67
D 11.811 9.868 8.945
P{H <0.001 <0.001 <0.001

2.2 2 W PWPT RWPT.VI1-V3 TI b B kW4
PWPT RWPT V1-V3 TI ¥ T & W4, 256 50T
X (P<0.01) , W3 3,

®3 HEWASWHAE WA AF RJ5HE K EH PWPT RWPT,

VI-V3 TI HAE  (x+s)
Tab.3 Comparison of electrocardiogram indicators between early-
onset subgroup and late-onset subgroup of recurrence pa-

tients

Sl % PWPT(ms) RWPT(ms) V1-V3 TI
BETH 18 168.95+22.45 68.76+11.34 3.05+0.72
W& d 24 148.67+18.76 57.89+9.87 2.56+0.58
Y 12.345 11.876 13.567
P <0.001 <0.001 <0.001

2.3 ZHEK Logistic BIH/HT AF B3E AR5 5HE &1
MR DL AF S AR 5 2R R AR (R
2N /R0, KL EREE R F P<0.05 T H
(HFEsiAr i AN ) A EHITZHE Logistic
BUE 0T, 45 5 WoR AR K I R kO b B
30 BB S AR K LAD K BNP JF i hs-CRP T}
= PWPT #EK RWPT 4 V1-V3 TI Jh& & AF &
S R 5 2 & RS fE B R 2, LVEF (5 & gl
SEARPTR E (P<0.05 3% P<0.01) , WLEE 4,

2.4 PWPT RWPT VI-V3 TI B Kz B4 460 %F AF
BEARAGEE LM BMAMME 26 PWPT, RWPT,
V1-V3 TI B BRA TN AF 835 B4R R 5 52 &
1) ROC 4k, it £ F L (AUC) , 45 R s
PWPT RWPT V1-V3 TI Hjlt Je = F B A T AF &
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U R J5 2 & 1 AUC 4393 A 0.826.,0.798
0.835.,0.942, = FHEA T A AUC KT & F8hR A
M (Z/P=3.567/0.001.3.892/0.001,3.415/0.001) , "L
#5 K1,

F4 ZHE Logistic MIHHT AF BFH ARSI AR H R
Tab.4 Multivariate Logistic regression analysis of risk factors for
recurrence after radiofrequency ablation in patients with at-

rial fibrillation

ERGSE BIE SEfH Wald{i P15 OR{H  95%CI
RIS K 0.045 0.019 2.351 0.020 1.046 1.008~1.085
ML 0.532 0.243 4.826 0.028 1.703 1.056~2.748

FREPEL BHERE) 0.789 0.265  5.678  0.017 2.201 1.234~3.932
L HERERREKE 0.025 0.006 3.987 <0.001 1.025 1.013~1.037

LAD K 0.987 0.356 7.654 0.006 2.678 1.432~4.998
LVEF & -0.052 0.013 3.872 0.001 0.949 0.925~0.974
BNP & 0.853 0.334 6.543 0.011 2.345 1.213~4.532
hs-CRP 15 0.102 0.020 4.987 0.002 1.107 1.064~1.152
PWPT & 1.138 0.325 12.367 <0.001 3.125 1.789~5.482
RWPT K 1.063 0.342 9.782 0.002 2.896 1.567~5.354
VI1-V3 TI i 1.239 0.318 15.234 <0.001 3.452 1.987~6.013

&S5 PWPT RWPT VI-V3 T KR HIXT AF EH A
2R TR (A

Tab.5 Comparison of the value of PWPT, RWPT, and V1-V3 Tl

in predicting the recurrence of atrial fibrillation after radio-

frequency ablation in patients

_ - L Youd
% bR W AUC  95%CI  WURE RS M&
PWPT 135.67 ms  0.826 0.754~0.885 0.833 0.761 0.594
RWPT 56.89 ms 0.798 0.723~0.862 0.786 0.739  0.525
V1-V3 TI 2.45 0.835 0.765~0.893 0.857 0.750 0.607
=HIA 0.942 0.898~0.971 0.881 0.909 0.790
1.0F
0.8
a 0-6F
B 0.4F PWPT
— RWPT
fE — V1-V3 TI
i — ZHEBE
— BEL

I 1 I 1 !
0 0.2 0.4 0.6 0.8 1.0

15

1 PWPT RWPT V1-V3 TI Bl AF [ SN AR 5 52 %
i1 ROC ik

Fig.1 ROC curve for PWPT, RWPT, and V1V3 TI in predicting
the recurrence of AF after radiofrequency ablation in pa-

tients

2.5 AK[6 PWPT RWPT V1-V3 TI /K% AF £ 3 5t
HTH B J5 52 5 WA fe B B2 43 B L ROC 4o
Mrig i PWPT RWPT V1-V3 TI & Wi N 7, ¥ AF
SBE G KA (= ET ) AR ACE 4 (< T
{B) o HIXHE RS B 43 %, PWPT . RWPT, V1-V3 TI
FKF AF BB I RlR J5 52 e XU 43 ) 2 (K
BEI 1.796 15 1.841 1% [ 1.910 £, ZRA git =
X (P<0.05), L% 6,

F 6 AR PWPT RWPT,VI-V3 TI KEXF AF 35 5 55 78 fil
ARG 5K WA A& 15 B A

Tab.6 Analysis of the relative risk of atrial fibrillation recurrence

after radiofrequency ablation in patients with different

PWPT, RWPT, and V1-V3 TI levels
KREEA B4 M
(n=88) (n=42) fEKEZ

PWPT 1.796 1.234~2.567 7.654 0.006
FKE 35(39.77) 30(71.43)
fEAKE 53(60.23) 12(28.57)

RWPT 1.841 1.178~2.435 6.892 0.009
KO 33(37.50)  29(69.05)
flRKE 55(62.50) 13(30.95)

V1-V3 TI
BIKFE 34(38.64) 31(73.81)
fRAKFE 54(61.36) 11(26.19)

D 95%CI  Xx*M{H P14

1.910 1.289~2.654 8.321 0.004

3 3t i

Dy BT AR J5 2 & AL R 2%, 50 B L
P AR A RPERN A S TR ELAE 2 R
BRSO R AR AR B R KU S AR R T R
W IO R TS 1 OCHE . ASHIESR AL 4T 130 ] AF
R I R TR MO L B FE BR R T PWPT RWPT
V1-V3 T XS4 AR J5 52 & B B0 AN{EL, A6 R XL
B DA B AL T I LB

P 04 A S]] S 2 0o o I A [) 25 P ) R A
b, HAE K 5.0 BRIV 4EAL 0 i RSB0 LG S 4E
WA AR BB A0 by v A RN 45 4 T
O B LA M HES 255 | £F i A 72 B 8 n , S 3500 by
WHLE B L AR — PWPT IE K ABF5d, &
KA PWPT KPR Em T AR KA, H PWPT K J&
ARJGE KBS el K2 $28 PWPT S fe i 1751
SRy 7R R0 o FELE R R S A Rl A B T R
S fb kL, o0 i R S LS Bh I S AT AR AE , 5 800 s
BishAE . ROIEAR S [ s WO 5 B bl i) i B ] 25
LS S DTN 1 RTI4TN )|
A BFSE I RWPT ZE K A $5000 560 £ 3 114
AR A FHE ) AR5 R E K4 RWPT /K-
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HAHLEI AT RES AF B H W6 0 % w0 WLER L,
SELEBRIER RWPT E K 10 % i3 5%
CIEERUS-A N4 R i A =l S U 20 N - G B R
BrBiah & o oAb, RWPT %K 1 7] B J B0
BRI AT, 0 B 5 R A&
o VI-VIEERIREOE R T VI-V3 FHE R/S HER
FRME AR W TS 0 A A0 3 i T O A
K, IERE VI-V3 3 EE R/S U (E & Wi K, V-
V3 TI A AH X £ 5E 1 FL 5 o0 28 HL T 3l S5 8 I AT 2
R/S WAH /> A k78  V1-V3 TL $% Th i, AWF5E
HRMEVI-V3 TIK PR ES TARE KA, HERE
2R B ST fa b B #E78 VI-V3 TI 53 il g 5.0
DB s A5 5 R AR S HEMHALH Y V1-V3 TI & R
B O 2 LAY T 0 % PR A T3l o0 % -0 5 A L
A R MR O o B A B AR 0 45 4 | 00 1 488 0 5 5
R
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MERS LA G E LN BT LR, ROC Lk
SAHT RN, —EBRARIE AUC Rk 0.942, &0 T
AR RGN H B R 0 BB AR B R
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ANJE I UCN2 . CCL3 /KF 5.0 3 4 5 PR O WU
E 0 T 3 vl B TS W AE e o A

FHE, X EH GG FEW X

W . AR RIE (2022-2)-729)
FEHPAAL: 810000 T IEE PG T T 85— N REEBE.O 1L N A}
WAEVEE . B, E-mail ;282430504@ qq.com

[# E] BM HIIMNEMmKREFE 2(UCN2) JBEHE T CC FEFELAR 3( CCL3) /K50 28 3 40 IR
(ACM) B I 1520 (HF) BAE UG R i X B E TR M EIM(E, A& I 2020 45 1 H—2024 4F
1 AHFEE T — ANRERC IS NEHGER ACM G IF HF B3 118 4 HF KA I HF 1 ACM B3 118
) 03E HF 41, BRIEAL.0ME% 2 (NYHA) 204, % HF 2415350 1 ~ W20 69 {511V I 40 49 ) ; M3 b5
L AR TR SO (27 18] %% HF L4 M HiUsE A B4 57 B AITUS BG40 60 5, 17 FH BRI 5 28 0 BHR 36 46
WA 1. UCN2 ,CCL3 /K- i FHZ2 I E Logistic MIIA441 ACM 4 3F HF B BUS A KA K 2 ; 0 H 2% TR
FRAE (ROC) fh£R 3 # 4N Il UCN2 . CCL3 /KT ACM A9 HF BE TR AR MME, &R HAF 44N I UCN2
CCL3 /K5 T3k HF 4 (1/P=11.632/<0.001 ,12.678/<0.001) ; IV 43IV 41 4 & 1fn. UCN2 . CCL3 /K Fm T 1 ~ MW 4H
(1/P=17.276/<0.001 .6.326/<0.001) ; i 5 A K W40 NYHA 539%1V4 LVEF<30% 5 Lt &% NT-proBNP UCN2 ,CCL3 7K
WETHIG BT A (x2/t/P=9.246/0.002 .9.404/0.002 . 7.006/<0.001 . 8.836/<0.001 .9.963/<0.001 ) ; LVEF<30% .
UCN2 5 ,CCL3 &2 ACM &3F HF B E TG R R R E [ OR(95%CI) = 2.044(1.221~3.423) |1.362(1.031 ~
1.799) .1.115(1.005~1.237) ] ;5MJAE il UCN2 ,CCL3 7KF-ERpl Je —FBR-AF0 ACM & 71 HF E BUS A R4 T m
FLAUC) 415124 0.818,0.812.,0.910, —F A TN A9 AUC = FH 4 A B3k 0 () AUC (Z/P =2.285/0.003,2.128/
0.005) . £5it  ACM HJf HF S 4MAEIL UCN2 CCL3 /K FTt 5 5 HF FAS B UG 26 Y AH G, 6B A T — 38 X 18 3 T
JE A B R TIAE.,

[RER]  OERFEHONUE ;O 0 IRETR 258K CC HFRA 3; Hilf5

[HFEHZEE] R542.2;R541.6 [ TEtFRIRE] A

Analysis of the relationship between peripheral blood UCN2 and CCL3 levels and the prognosis of patients with
arrhythmogenic cardiomyopathy complicated with heart failure Chang Cailian, Shi Yan, Ma Yanhai,Li Baokun, Wu
Jing. Department of Cardiovascular Medicine, The First People’s Hospital of Xining, Qinghai, Xining 810000, China
Funding program Qinghai Provincial Science and Technology Program Project (2022-Z]-729)
Corresponding author: Shi Yan, E-mail. 282430504@ qq.com

[ Abstract] Objective To investigate the association of peripheral blood urocortin-2 (UCN2) and chemokine CC
motif ligand 3 (CCL3) levels with prognosis in patients with arrhythmogenic cardiomyopathy (ACM) complicated by heart
failure (HF), and to evaluate their predictive value for adverse outcomes. Methods A total of 118 patients with ACM com-
plicated by HF hospitalized in the Department of Cardiovascular Medicine, Xining First People' s Hospital, Qinghai Province,
from January 2020 to January 2024 were enrolled as the HF group, and 118 ACM patients without HF were selected as the
control group. According to baseline New York Heart Association (NYHA) classification, patients in the HF group were divi-
ded into class 11 - Il (n=69) and class IV (1=49) subgroups. Based on 1-year follow-up outcomes, HF patients were further
divided into a poor-prognosis subgroup (n=57) and a good-prognosis subgroup (n=60). Peripheral blood UCN2 and CCL3
levels were measured at admission. Multivariate logistic regression was used to identify factors associated with poor prognosis
in ACM patients with HF. Receiver operating characteristic (ROC) curve analysis was performed to evaluate the predictive va-
lue of UCN2 and CCL3 for adverse outcomes. Results Peripheral blood UCN2 and CCL3 levels were significantly higher in
the HF group than in the non-HF group (#P=11.632/<0.001, 12.678/<0.001). Patients in the NYHA class IV subgroup had
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significantly higher UCN2 and CCL3 levels than those in the class 1T - Il subgroup (#P=7.276/<0.001, 6.326/<0.001). The
poor-prognosis subgroup showed significantly higher UCN2 and CCL3 levels than the good-prognosis subgroup (#/P=8.836/<
0.001, 9.963/<0.001). Left ventricular ejection fraction (LVEF) <30%, elevated UCN2, and elevated CCL3 were identified as
independent risk factors for poor prognosis in ACM patients with HF [ OR(95% CI)=2.044 (1.221-3.423), 1.362 (1.031-
1.799), and 1.115 (1.005-1.237)]. The AUCs of UCN2, CCL3, and their combination for predicting poor prognosis were
0.818, 0.812, and 0.910, respectively, with the combined model showing significantly superior predictive performance
compared with either biomarker alone (Z=2.285, 2.128; P=0.003, 0.005). Conclusion Peripheral blood UCN2 and CCL3

levels are elevated in ACM patients with HF and are associated with HF progression and adverse outcomes. Combined detec-

tion of UCN2 and CCL3 provides important predictive value for prognosis.

[ Key words)

AR H PR (arrhythmogenic cardiomyopathy ,
ACM) J2& Rt Pt O A 14 S 80D L
M S5 DI RERERG , 24 5 AN B ELERLC 1 320 (heart fail-
ure ,HF ) f 10% ~30%" ") | 5 H A 28 B0 (LR A L
ACM & DR RAER T 0 B, IR
AL ACM & 3F HF (B3 W5 32 BEAROME A2 0 2 5 1l 4y
H(left ventricular ejection fraction, LVEF ) A Jixi £ Jik
(brain natriuretic peptide, BNP) Z4& 4t $6 45, {4 LVEF
AT REAETEMBME IE % 1L, BNP IR 5 32 4R 04 B Ui RE %5 &
FRIRZE T, R, T80 RE R 0 A Phr S LU
YT 5 HA G R S, JRIZ T ZE 2 (urocortin
2, UCN2) J& FAEE L IR B i R B R Rk, 1E0
MAF R g 22k, vl 3y 0 T g5 2 43 i I
R WESE R HE B3 A8 I UCN2 K F & & T
f, H5 LVEF FRAIE" #fbRF CC 3 F Rl 3
( chemokine CC motif ligand 3,CCL3) 3= % FAA% /R 2
AP, B 5 RN 5O NLEF gt 725 s
SCUGIE S HF il h CCL3 AKSEFHEs , IR kO E &
#17 SR UCN2 5 CCL3 7E ACM 4 JF HF % h
FEACE RS WG R, BT AW, AR
IR ACM &3 HF B 4ME I UCN2 5 CCL3
K AT B BUS ARG, B MRSy 2 S
TBIT RS AEE A FIS AR HOE IR
1 BERE5HE
1.1 IRIRTERE HEH 2020 4F 1 H—2024 4F 1 H Hifg
BT — NRE B L N RHIGA B ACM A
HF B 118 filk HF 41, 5 69 i, 2 49 14 ; 4% 42 ~
69(54.94+10.29) % ; D AR W 2R AL VRO 3T 62
], 22 PSR 42 ], ek R 14 ) ARG 200 ER
42 (NYHA) 50 %% 8 HF A&y 1 ~ M4 4H
69 1 F1 IV .20 49 ], J3 e #E R 06 i R & JF
HF ) ACM 3% 118 {5 59E HF 41, 5 65 9, % 53 fil;
IR 43~72(53.81£10.56) % 5 DR 2R RO
itk 62 ], ZE kA 42 ], Bk R 14 ], HF 41

Arrhythmogenic cardiomyopathy; Heart failure; Urocortin-2; Chemokine CC motif ligand 3; Prognosis

59E HF g5 AR O E R A, 2 5 L5
THER X (P>0.05) , AT HebE . ARHF5E £ 3K 15 B B
R HIZE 5 4L iE (K202003) , U Fl/ o K R A R =
B ANE M,

1.2 SROIEREFRAE (1) ARRIE  OFF A WM O E
WiF 2 WE B ACM ZIWiARE™ ; @45 & (L T 5
YIS FIA YT 45 B 2018) ) vh HF 1912 Wi b v ; @
NYHA .0 Ifg g = 1 9 @F4% 18~80 %, (2)HE
BrAniE . O G I 5K B0 UG 0SB0 LS 45 LAl 2
RLO I s @FER MRS O ALEN OISR 2
ARBIIKEEGAE ™ F R ; @)™ F I D g A 4 %
PEPE | B B e N ; @ik 3 A Wz D lERS
e 0 E B AN A B S 5 A T TP I R
1.3 MR FRS5 ik

1.3.1 IR GERpISCAE S HEPE ) | AR AR o et 48 4
WA sl R SRR O R 2R A ACM S
HOACM R ACM 438U [ B0 R F M =0 U
(ARVC) S0 HE R #1228 20 LK (ALVC) | W=
AT NYHA 738 FEZA A IARAE (R0 %) |
PRGBS R [ 2D B EF AR WINAE (LVEDd) A0
EEFIK R N4 (RVEDd) | LVEF | DL K 5256 28 8 b5
(AR gk L £LE F (Hb) L 404 (WBC) \H
HH (Alb) R Z A (BUN) (N K i fis 1] 64 K 5 44
(NT-proBNP) ],

1.3.2  AhJE I UCN2  CCL3 /K FEAG I . F A i A
Bt 24 h N (IRYTHT) SRR 2 EIFERIK I 3 ml, iEAS &
TREP 2R (EDTA) ML EERE o, RREENE S 5
R, I FH IR f 2 R A3 56 A6 0 A0 il UCN2 (I
LA SOl A FRA Rl &, 185 FS-E10762) (CCL3
(AR A BR A wli5R &, 8% GY-EL00893)
IR, SR S R R S U kAT TIERR
KRB A B A TR AT Multiskan FC YRR Y 480 nm
(S K 630 nm) P AL, 38 3 A5 o 5 2 AR i iR
2, R HWOGEEETT AR AS UCN2 Fil CCL3 MR,
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1.3.3  FEUIIEN . HF A A (T 1.3.6.12 4
AP AT A 1 AR R T, R T 112 + F i B
VItRZS A B, BT 25 e SO R A 2T
PEE PO EHF (et S0 shid E =30 s 5
AL L O E W) O IR L8 BT ) 5L
HF AR (A HF SR 2 ER AP =24 h) . £F
B EiME—FHEHE B AR, AA TG A R
H(n=57) ;KA LRFAEHE IS BRI, HA
FiE R4 (n=60)

1.4 S5 W SPSS 29.0 Mg it2# i #r
Bl o ORI DB SR 1L (%) o, ALT] A
KX R £F 5 IEA A TR TR xes 39K ,2
ZH 0] FL 3R FHR ST AR AR ¢ 456 5 FHZ I R Logistic 7]
5387 ACM A3 HF B UG A R 52 K 2 5 I
Z A TAERHIE (ROC) fHZE 2 M 4h & 1. UCN2 , CCL3
AEFM ACM & JF HF & B AR MMIE, P<
0.05 8 2ZRA G,

2 % R

2.1 2 #HAMNE I UCN2, CCL3 /K Fb#  HF 441
Il UCN2 ,CCL3 KV FAE HF 4, Z 5 A 51T # 2 X
(P<0.01), L% 1,

F 1 4F HF 4180 HF 21808 1l UCN2 (CCL3 K P LA (xes)
Tab.1 Comparison of UCN2 and CCL3 levels in peripheral blood
between the HF group and the non-HF group

A 11551 UCN2( g/L) CCL3(ng/L)
4k HF 4 118 2.53+0.71 2.63+0.82
HF 20 118 4.06+1.24 4.25+1.12
{8 11.632 12.678
P{H <0.001 <0.001

2.2 ANELLINEEST S ACM & I HF & 41 i
UCN2 .CCL3 /K FHede IV 4H4M A If UCN2 . CCL3
KFEm T I ~MEWAH, ZRAGEITHEEL(P<
0.01), L% 2,

®2 AFLIIRENS ACM 73 HF £ 5P 1L UCN2,CCL3

HOFLLEE  (24s)
Tab.2 Comparison of UCN2 and CCL3 levels in peripheral blood
of patients with ACM combined with HF in different

cardiac function grades

45 il UCN2( pg/L) CCL3(ng/L)
I ~ 4w 4 69 3.73+0.56 3.97+0.50
V44 49 4.52+0.61 4.64+0.65
ol 7.276 6.326
P1A <0.001 <0.001

2.3 ARG ACM 57F HF BEIRKZERHEHE 118
i ACM &1 HF BRI K U5 1 1, & HET 15
B, Tk A PO AR SR 17 ) (R RO Bl
8 1l L E WS 5 F] O NEBIE LIRS 4 1), 0T
WU EARE 25 ], WE A R4 NYHA 739 IV 4
LVEF<30% i I, 2 NT-proBNP \UCN2 ,CCL3 7K F-3 55
TG R4 (P<0.01) , W 3,

R3 UG RIS BUGE A RO ZH G R BER 5L

Tab.3  Comparison of clinical data between the good prognosis
subgroup and the poor prognosis subgroup
o H ﬁﬁ}(ﬁn%ﬁ)ﬂ)ﬂﬁ ﬁ’?:;?f)ﬁﬁ x> B Pl
TR B %) ] 0.021 0.885
35(58.33) 34(59.65)
s 25(41.67) 23(40.35)
SR (R, %) 54.29+10.53 55.62+11.26  0.659 0.511
BMI(z+s,kg/m?) 22.93+1.46 23.02+1.35  0.346 0.730
W s [ (%) ] 17(28.33) 15(26.32)  0.060 0.807
PRI (%) ] 13(21.67) 11(19.30)  0.101 0.751
FERpE (%) ]
[=RINES 24(40.00) 23(40.35)  0.002 0.969
11 DR I iE 23(38.33) 20(35.09)  0.133 0.716
Wi BRI 21(35.00) 19(33.33)  0.036  0.849
ACM BIES [ Bil(%)]  29(48.33) 26(45.61)  0.087 0.768
DEERHIA B %) ] 0.065 0.968
ELdRWsiEusTd 32(53.33) 30(52.63)
PR 21(35.00) 21(36.84)
Py PE R 7(11.67) 6(10.53)
ACM JRFE (x5, 4F) 7.26+2.13 7.32+2.01 0.157 0.876
ACM I (%) ] 0.147  0.929
ARVC 30(50.00) 28(49.12)
ALVC 19(31.67) 17(29.82)
XL A 11(18.33) 12(21.06)
NYHA 534 #il( %) ] 19.077 <0.001
I~ Mk 47(78.33) 22(38.60)
3 13(21.67) 35(61.40)

TR (ks , K /min) - 88.42+10.73 89.35£10.24  0.479 0.633

WA K (x+s , mmHg)  111.42+15.46  112.05£16.35  0.214 0.831
LVEDd( s, mm) 64.9125.72 65.32+6.09  0.376 0.708
RVEDd( X+s, mm) 52.78+4.06 53.02+4.19  0.315 0.754
LVEF[ (%) ] 9.404  0.002
<30% 23(38.33) 38(66.67)

=30% 37(61.67) 19(33.33)

47 (x:+s, mmol/L) 3.50+0.15 3.46£0.12  1.588 0.115
I8 (245, mmol /L) 0.82+0.13 0.80+0.10  0.930 0.355
Hb(z#s,g/L) 109.46+7.17  108.35+6.43  0.880 0.381
WBC (#s,%x10°/L) 9.27+2.08 9.35£2.16  0.204 0.839
Alb(x+s,g/L) 36.81+6.72 36.25+6.09  0.472  0.638
BUN (s, mmol/L) 6.33+2.10 6.25+2.01  0.210 0.834

NT-proBNP (xs,ng/L) 2 516.43+£279.06 2 926.46+351.49  7.006 <0.001
UCN2(x+s,pg/L) 3.68+0.49 4.53+0.55 8.836 <0.001
CCL3(x+s,ng/L) 3.81+£0.47 4.79+0.59 9.963 <0.001
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2.4 ZHZE Logistic MIIH704T ACM 5 Jf HF & Tilf5
REMEWEZE DL ACM 5 HF BE G AR N
RS & DL ERGE SR h P<0.05 Wi H R A28 &, 7%
K Z Logistic 72087, 45 % B 7% : LVEF<30% . UCN2
= CCL3 @& ACM A 9F HF B3 W5 A B 187 fé
K% (P<0.01), W55 4,

x4 ZPHE Logistic [MIH204T ACM &3 HF BE BG4 B
AR
Tab.4 Multivariate Logistic regression analysis of the risk factors

for poor prognosis in patients with ACM combined with HF

A B1H SEH Wald{fi P OR{H 95%CI
it 3.952 1.782 4.918 <0.001 52.039 1.583~1 710.810
NYHA /3 IV%% 0.213 0.196 1.181  0.532 1.2380.843~1.817
LVEF<30% 0.715 0.263 7.390 <0.001 2.0441.221~3.423
NT-proBNP &  0.184 0.173 1.131  0.635 1.2020.856~1.687
UCN2 # 0.309 0.136 5.162 <0.001 1.3621.031~1.799
CCL3 0.109 0.053 4.229  0.003 1.1151.005~1.237

¢ | I

2.5 AMEIM UCN2,CCL3 /KFFiil] ACM & HF &
HOGARMMIE 264 I UCN2  CCL3 7K1
M ACM &7 HF 835 Bl A R ROC fhZk, If it 5
e R AL AUC) , &5 5 8w . #ME I UCN2 . CCL3 7K
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in patients with ACM complicated with HF
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Efficacy and mechanism of Qili Qiangxin Capsule in the treatment of chronic heart failure: An investigation based on
serum MFAP4, FBN1, and TFAM levels Hou Weina, Shi Suna, Liu Huanhuan, Guo Zili. Department of Cardiology,
Xingtai Central Hospital/ Affiliated Hospital of Xingtai Medical College/Xingtai Cardiovascular Disease Hospital, Hebei, Xingtai
054000, China
Funding program . Key Self-Financed Research and Development Project of Xingtai City (2021ZC104)
Corresponding author: Guo Zili, E-mail . weinahou@ 163.com

[ Abstract] Objective To investigate the effects of Qili Qiangxin Capsule combined with standardized Western medi-
cine treatment on cardiac function and serum levels of microfibrillar-associated protein 4 (MFAP4), fibrillin-1 (FBN1), and mi-
tochondrial transcription factor A (TFAM) in patients with chronic heart failure (CHF), and to preliminarily explore its poten-
tial mechanism of action. Methods A total of 120 patients with CHF treated in the Department of Cardiology, Xingtai Cen-
tral Hospital, from January 2022 to December 2023 were enrolled and randomly assigned into a control group and an observa-
tion group, with 60 cases in each group. Both groups received standardized Western medicine treatment. The observation group
was additionally given Qili Qiangxin Capsules. The treatment duration for both groups was 12 weeks.The changes in tradition-
al Chinese medicine (TCM) syndrome scores, clinical efficacy based on improvement in New York Heart Association (NYHA)
functional class, 6-minute walking distance (6MWD), left ventricular ejection fraction (LVEF), N-terminal pro-B-type natri-
uretic peptide (NT-proBNP), serum MFAP4, FBN1, TFAM levels, and safety indexes were compared between the two groups

before and after treatment. Pearson correlation analysis was performed to evaluate the correlations between biomarkers and car-
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diac function indexes. Results After 12 weeks of treatment, the overall distribution of clinical efficacy was superior in the
observation group compared with the control group (U=1276.000, P=0.003), and the total effective rate was also higher in the
observation group than in the control group (93.33% vs. 76.67%, X’ =6.536, P=0.011). In both groups, TCM syndrome
scores decreased and 6MWD increased after treatment, with greater improvement in the observation group than in the control
group (¢/P=3.514/<0.001 and 2.522/0.013, respectively). LVEF increased and NT-proBNP levels decreased in both groups
after treatment, with more pronounced changes in the observation group (#/P=4.329/<0.001 and -8.497/<0.001, respectively).
Serum MFAP4 and FBN1 levels decreased, whereas TFAM levels increased in both groups after treatment, and the magnitude
of change was greater in the observation group (#P=7.591/<0.001, 9.602/<0.001, and 8.393/<0.001, respectively). Pearson
correlation analysis showed that MFAP4 was positively correlated with NT-proBNP and negatively correlated with LVEF (z/P=
0.691/<0.001 and —0.460/<0.001, respectively); FBN1 was positively correlated with NT-proBNP and negatively correlated
with LVEF (r/P= 0.572/<0.001 and —0.646/<0.001, respectively); and TFAM was positively correlated with LVEF and nega-
tively correlated with NT-proBNP (7P= 0.538/<0.001 and —0.517/<0.001, respectively). No statistically significant differences
were found in alanine aminotransferase (ALT), aspartate aminotransferase (AST), serum creatinine (Scr), or estimated glomeru-
lar filtration rate (¢GFR) between the two groups before and after treatment (all P>0.05). Conclusion On the basis of stand-
ardized Western medicine treatment, Qili Qiangxin Capsule can further improve cardiac function and clinical symptoms in pa-
tients with CHF. Its therapeutic effects may be related to downregulation of MFAP4 and FBN1, which are associated with my-
ocardial fibrosis, and upregulation of TFAM, which is related to mitochondrial function.

[ Key words] Chronic heart failure; Qili Qiangxin Capsule; Microfibrillar-associated protein 4; Fibrillin-1; Mitochon-
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Z 25 PR I BB AE DL S AR 3R ARIET i/ ACEL/ARB[ (%) ]  58(96.67)  57(95.00)  0.207 0.649
| ERSAE A B ZIRBLHERI[ (%) ] 56(93.33)  55(91.67)  0.122 0.727
— fili I MRA[ (%) ] 48(80.00)  50(83.33) 0.240 0.624

1.1 ImPR%ER BEHL 2022 4 1 H—2023 4F 12 AT
B BE BT G B 2 B MR B e/ 4 10 L4

T ACEL ML B 5K B A M M 570 ; ARB. S IR R 1T Z AR5 T
7 MRA. T [ B 52 A5 050



+ 914 - BEMENG 2 2026 4F 8 A5 25 %45 81 Chin J Diffic and Compl Cas, August 2026, Vol.25,No.8

1.2 JREIERARE (1) AR E: OFER 18 ~80
% QFF A (R ELL 1 =2 W RNR YT PR RS 2018) Y
CHF i2Wrdr e ; @NYHA OIRES S I ~ M,
@LVEF <40% ; &5 1 . =2 Ji; © K A B 4f
(2) HEBRARIE . 2k Ty il sl 2t in & 0 @ 2tk
D HUEESE & AE 3 A s A7 iz & O/ H ™
BT IR G SO M R o XY 25
BT s s @ IEAES S HADIG AR5

1.3 JRITHE 2 /AR CHELC T iz W RR
Y746 M 2018) " 45 T AR AL VY BRI YT . T Lh ACE/
ARB/ Ifi 55 5 7 25 32 1A% fii M SO 47 41 71 ( ARNT) (B 52
PRBH AR MRA FIPR I SE , I Be & WA BRER iz gh b
iSRRI, SR 5y T DT RO IS RE (A KB L
W2yl B 1y A R A AL, BLA% . 0.3 g/kn) BEIR 4 KE
(1.2 ¢) B H 3 W, WG TR, 2 A¥EL0Y7 12 JH,
TGS IR A0 S8 A TR R AE g W R DT, - e il
FHH A v BESZ a7 SO (0 o2 sl R 2y

1.4 WIFEbR5 vk

L4.1  HPEUEERSY . S RO 258 2516 R 5T 38
JE ) RAHDCUEAG 3%, TR YT R SAB Y7 12 J8JE %0
B A R 2 R K R A TRy, TOE
Rt 04 BB 2 4y, T4 A BT 6 43, 0k
FARERAF AP I BEUE s B

1.4.2 ahiEiER . Sk H 6 min 217 5 (6-minute
walking distance ,6MWD) A HUE IRI 7T 12 st &
TG 7E -1 B 2R 4% 30 m ARHEAT , SR IR AR AR
510 min, JESRFLR MR OF B A A B, i
L R WA Dl e ok 2 o [ = R i 7 NG R T B2 Y )
e U O PRI Sk 2 AR AR R < 909% ol HoAth AN
LAHAFN S RIZEE . 05k 6 min PEE AT R
B Bl eMwD! |

1.4.3 O IIREFRFRAE I . TR YT T &IRYT 12 JH S fH
R A 2588 7 12 Wi {Y ( Resona A20, 115 A= 9 ) K
B35 LVEF, 6 A H [F] 25 5 4F 5% 88 7 B2 0 56 B, LAY
I A

L.4.4 I A bs &I . o 5 TR T ET BOR YT 12
JilJ5 RAE A A IR R KL 5 ml, E IR E 30 min J5
BT S INTE , B8 E SRR, SR ] ELISA 4 I
NT-proBNP ( s 3 i 5 A W BB e 0 A7 BR 28 7] ik
F &, %55 E-UNEL-H0018) . MFAP4 ( HE R} A= 4732, 5]
&, 55 XK-E5458h) FBNI (VILZEAWiR 7 &, 8 5
JL15147) - TFAM (VL34 ¥)ilf &, 175 JL52537) /K
- | 45 TR AE 359 A i BRI B U B B A T

1.4.5 PSRRI . B LA A R Ty 2R X

FEHEALNE (ALT) (RITA& AR AL 40 (AST) (il
I (SCr) S A B /N sk ik %8 (eGFR) S48 45, JFid %
BITIIRIA TOEC Kt JEK 25N BN, LA
Wrifyr & etk

1.5 IWARIFRS NYHA OIDRE R TIRI7 e Ok
7 12 JEJE X NYHA D INRE it 45 0F 2 , LA
HH AR T S SRR R SR 2 T OB A DT
RS s BT E5 A REAE R T 5 B VR S K
—EE L IERATE (1) WAL O ) I SE R I
o3 H NYHA Z09R T =2 94, (2) AR IR A ik
3 H NYHA 50GAETE 1 9 (3) oL AER JE B0 sl i
H ONYHA I EE TR, SRR = (B8+A
30/ B BIEx100%

1.6 Giit=#orik R SPSS 26.0 Goit# bk i B
O30T THECEER DA E S 1 L (%) o, ] LA
FHIX? K FF 5 B A BT E SR xes RR,2
2 [) 3R ST AR A ¢ R0, SR 9 98 B R A Mann-
Whitney U Fk FlK: 55 SR F Pearson A 5¢ 43 #7 I 3%
MFAP4 FBN1,TFAM 7K°F-5 LVEF  NT-proBNP [ 4
Ktk P<0.05 AERAGITEE X,

2 & B

2.1 2 HIGRSTRE  6IT 12 S WERALIRYT A
FREN 93.33% , i T RHHRLLHY 76.67% , 2 5 H Giit
A L(P<0.05) L2,

F 2 XTIRA WA CHF BEIERITRLE [(H1(%) ]
Tab.2 Comparison of clinical efficacy between the two groups
41 B B B GBS xR BARE(%)
X HR 2 60  15(25.0) 31(51.7) 14(23.3) 76.67
WAL 60 28(46.7)  28(46.7) 4(6.7) 93.33
U 8 U=1 276.000 X?=6.536
PfH 0.003 0.011

2.2 2 HRYTETE T EEIE A S L 6 MWD B iR
JPHT,2 4 BRI AT 6MWD 8%, 22 540481
X (P>0.05) , 6T 12 G 2 AP EE R
BRITHTREAR, 6MWD 836 77 1 34 i, HOULE2 41 B¢
R/ 388 T B R T X BB 4H ( P<0.05) , ULEE 3,

23 24RITRIE O RETR AR LR RIT R, 2 A
LVEF NT-proBNP [V #, 2 R T H it 2 X (P>
0.05) JI697 12 J&J5 ,2 40 LVEF Y8R 7 i TH i, NT-
proBNP B8 Y7 AR, HOUEE A i/ B AR e B K
FXF R4 (P<0.01) , WK 4,

2.4 2 HIRIFHIJG ML MFAP4 FBN1 TFAM /KK He
B OWRJYTRHT,2 LT MFAP4 FBNI1  TFAM /KF [t
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R3OS WAL CHF BFHIGIT AT IR 5
6MWD LA (xs)
Tab.3 Comparison of TCM syndrome score and 6MWD before and

after treatment between the two groups

ALT .AST .SCr .eGFR /K 158, 2 R ¥ TG ¢ & X
(P>0.05) . iAy7 ] 2 435K & A e AN KON, UL
#17,

g Fi SFAERLAY( 4 s .
4 MECRESIERBUN(Y)  6MWD(m) x5 WHRALSWEEL] CHF B EIFHTE 3% MFAP4 FBNI .
X HEZH YRIT T 14.63+3.24 209.84+22.62 .
1A TFAM ZKOF B (xts, pe/L)
(n=60) BITE 9.25+2.81 380.52:+44.31 Tabs C . ; MFAP4. FENI and TEAM levels b
Xﬂlé’?@éﬂ {éﬁﬁﬁ 14.81+3.05 210.43+23.16 ab. ompdrlson Ol serum N an evels be-
(n=60) BITE 6.8442.42 405.27449.75 tween the two groups before and after treatment
t/P X} HR2H A 9.837/<0.001 26.587/<0.001 4 s ] MFAP4 FBN1 TFAM
/P WAL Y 16.130/<0.001 27.532/<0.001 UL VBITHT 18.63+3.42  98.71x15.35 2.24+0.52
WL IBYFET 19.14£3.75  100.25+14.86 2.15+0.47
(n=60) J&BJFJE  12.16£2.34  65.48+10.21 3.82+0.74
x4 XA S5WEA CHF BERITER O IIRETE bR /P X RLE 1 5.214/<0.001  5.228/<0.001  6.617/<0.001
FL#E  (xss) /P WEEAUNTE 12.980/<0.001 14.590/<0.001 16.441/<0.001
. . . . =y ZH i
Tab.4  Comparison of cardiac function indexes between the two v PRI IRALIL  7.591/<0.001  9.602/<0.001  8.393/<0.001
groups before and after treatment
| R ] LVEF(%) NT-proBNP ( ng/L) F® 6 LV MFAP4 FBN1 TFAM /K°F- 5 LVEF NT-proBNP ffJ
it HE 4 BT HT 37.56x4.22 2 850.62+720.35 B SERAw
(n=60) R E 41.25+4.86 1 420.84+301.27 Tab.6 Correlation analysis of MFAP4, FBN1, and TFAM with
U 23] by 36.84x4.51 2 935.41:698.86 LVEF and NT-proBNP
— A e =
(n_6ogm Y= 45.38+5.62 985.47+256.71 . VEAPa BT ——"
1/ P X AL N 4.494/<0.001 18.390/<0.001 IR e Pl e Pl e Pl
/P WSS NAE 10.091/<0.001 23.181/<0.001 LVEF 20460 <0001  —0.646 <0.00l 0538  <0.001
v/ PIGIT G AIRE 4.329/<0.001 8.497/<0.001 <0.001 0572 <0.001 -0517  <0.001

B, ZESHHG T E L(P>0.05) . AT 12 A 2
41 MFAP4 FBN1 K386 T RIBEAR, TFAM 7K -3
BORITHIFF i, HOULEE A KA/ T 8 e 8 R T % R4
A G X (P<0.01) , WF#E S,

2.5 . i MFAP4, FBN1, TFAM /K % 5§ LVEF,
NT-proBNPHIAH 431 AHOCHE 534 S/, MFAP4 |
FBN1 43515 LVEF 2 A ¢, 5 NT-proBNP £ 1F AH
K3 TFAM 5 LVEF 2 I1EA X, 5 NT-proBNP £ 1 1 5¢
(P<0.01), L% 6,

2.6 2 4iATHTE L ERAR R RIS 2 4

NT-proBNP  0.691

RIS o S

CHF 1Y%t 2 J' 55 .0 LR 4 R 22 1 Je I e 1t 4R
IHEEBLA VARG, — & IR 2 5.0 DR T K AR IR
HA B R, R AR HEAR P BT C W
CHF 5 15, AELI R _AT5 A ¥ 43 S8 o e R A7 o AN 2
M s E KR A R, B, SRR I — 25 T HlL
JUUEE G FA RIS 5 i 4 Bl R T O A B A L
FEB O SR CHEF WG B 25 B3R 7 v £ 1Y
W2 BRAEEIY £ 56 1 HOWO D REHE AR A0 ) 308
B ) B O A T, T N2 4 Ak J ok A ) 8 A B 1R

KT OXRAG WL CHF BRI Z2VEIRAR RS (3ss)

Tab.7 Comparison of safety indexes between the control group and the observation group before and after treatment

A5 st ] ALT(U/L) AST(U/L) SCr( wmol/L) eGFR(ml + min™' + 1.73 m™2)
X B2 YRITHT 24.32+8.15 22.56+6.93 78.54+12.31 85.42+10.25
(n=60) BT 25.14+7.82 23.15+7.24 79.22+11.85 84.73+9.84
WL LH HITHT 23.85+7.54 21.94+7.12 77.86+13.14 86.15+11.32
(n=60) BRI A 24.53+8.02 22.61+6.85 78.51+12.53 85.24+10.51
t/P X R N 0.549/0.585 0.468/0.642 0.313/0.756 0.542/0.590
t/P WEE L NAE 0.487/0.628 0.528/0.600 0.293/0.770 0.577/0.566
/PRI IR A 0.411/0.682 0.391/0.697 0.315/0.753 0.268/0.789
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WA REVE HIAL I A B T AR X A A S5 B AR5
S50 BT RO S VR HT AT BB I A Jm) BT E AR
T A [R5 o 2 FEA L U RIRAS
AWFSE [ 46 MFAP4 FBN1 H1 TFAM, 4 B T
A 4 S o R R A ) R PR )23 THT LR FE 155 5
O ERE) T AL ., MFAP4 1 FBN1 34 5 4 i #h 5t
RS YR LA A B AT G, CHF RS T, K%
TR TR R PR N A A R SRR S S A
27 HEGR AT G A A I S5 S DU R AP O B BE NI
R, I Sh 0 WU Rk Y AR S P BT S
MFAP4 FBN1 7K F [, $27R B 57 o 0 S B8 ] R AE
TR AT YA DG A 7 T A48 T — @ /E ], X 5 REAE
ST s 0 2 FE AR L D) AE G 4 AR — 5
[f]F}, MFAP4 FBN1 5 LVEF NT-proBNP i) AH ¥4 4%
RABHEIR 3 2 TS bR AR 16 50 D RE B J7 T — 3L,
Vi H A SR e e o A A B A8 AL A A B A6 4
TFAM 2 4ER R DNA & i 56 5 MRk 1)
fefa e EE N TP CHF B WA e A L iiz ik
R TR ATP A2 B I B 48 Ak ] 3808 i 25 52 0, X
See A T — A i E O L 4R Th e R AT AR
g MELLIAYT G TFAM 7K E T, R B0 o0 e
TR R A T e B A — o R O B T4
FroNlae R FR A, 454 MFAP4 FBNI 9728 k7]
DI, B0 50U S B 1 T T30 ml BEFF R B — 24T
T 2 [R5 T 2T e A DR AR AR T e el . %5 3]
SRR A A 1T 3 A AT O RN 6 M 7 A 2 A4 i o
JE Y, T £F LA B Je SORT R — 2B 5 O LA AN
4R YIRE , Bt 3 3 WEE bR Y [P BGE T —E R
F W H 2280 5 T I8 CHF 6 B ot 72 A9 4% 05, TFAM
5 LVEF \NT-proBNP AAHCHEZS it — P SR
I I T LR BE MR RN AR G
A E IS F , CHF 28 A bR 52 Z0F , 7 0L
R FHHE IS KA 0T L, e o0 e B 25 R
FH T 38 28 2K T8 i 85 D18, H A T 22 Loy 22 A
(RARE AL, AT A AN B8 OB I ARE IR, 30 P 38 3 80 4
THAEPR B A R A S o3t Be i A S5 R A0 A 4525
BRSO 5T 45 R 5 R AR 56 T e 1 o 0 i
U CHF BFOIIRE M58 SR — B, (AR [AF LAFE
2P TG AR bR W 5T, AW it — 45 A
MFAP4 FBN1 1 TFAM R9ZE{L3E4T T 40, 3L
AT REHLHI AL 158 I RAR I
ARIFFEAEAE—E RBR M, B, A 9T
OIFFE  FEAS S AR X A BR 5 AU, BE DT I IRIAY 12 JA] i
Kt — PR PR B R 0 LS 0 B BB T 45 K 2%

Jay s PR, AR ST AR T 0 355 2 48 A |, ik = e AR 27 sl 4
LULUEHE RO LA AL kiR Dh e AR b b 7 itk — 2
Bk s e, IR AR IR AE — o EE . JE 2k
IR Z Tl KA KINBEDTRESY , JF 45 G s O
WE AR B LS 06— 2 B R FE LR
4 5 i

AL RN, TEAR HEAL P B3R Y7 B Al H
o0 e P HE— 2D B CHE BB I RT3, B
I Hp B2 SE A5 FR 43, 35 6MWD, I 2k 3% LVEF 1 NT-
proBNP S5 I REAHOCHE bR, HIRYT ol B rh AR WL ™ E A
RSN, 327 H B B 1 3l Bl IR o7 A0 (8 Fn 2 4 e
M E5 R WoR WS AIRYT 5 MFAP4 FBN1 T [
B K TFAM FHss i B ¥ R T B4, H =345 5 LVEF,
NT-proBNP TAAE—E AR M, $27R BE 0T 00 s 30 ol 3%
CHF FYEFH AT BE 5 08 4% 240 i A1 5 Jot o 91 Ko o8 R
RIBEIR A K, MFAP4 FBN1 F1 TFAM W] {E 3T
i CHF 18 48 00 B3y 7 B ARG 135 H8 A , {H AL
Hil Ty mT 22 s O RAEA SR BT 5T i — AL BRIk
P27 2R B 1R 75 IO 25 vh e
EE RHk A A

AR eSS R DR O R, S T R
PTG 22T IR SCIRE IR SCIB B ) o vk . 4 ATF 5 S
TR B B SCH A 30 B AT T R, PERHE AR
LI
5% 30k
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UMIE Tei 840 1M7E ROCK1 . Fibulin-5 BE A %) 5 Kk
U AR 2 T R il 3l bk e s v iz B (B

WR— RAT W, 2T F

FBIH ;2021 4B A" TR I REARBIETIH (2021283)
PEF AL 100029 JbaT, BRI R A BB b 5022 ot I e/ N LGk R s
WAEVEH . £, E-mail ; wangxiaofang001@ 163.com

(# ZE] HH HFROME Tei 850, M1 Rho H 5C 4 i 1R 5E & HAE 1 (ROCKL) | & X8 P R-5
(Fibulin-5) BEA%F e R MO NER (CHD) 5 IF R I3 ik e i (PAH) B2 Bl , ik BEER 2023 4F 4 H—2025 4F
4 A EHSERFR 2R AL 54 v BE Be i i CHD-PAH (235 90 4% CHD-PAH 40, 546 CHD 3% 90 #il{Fk CHD
2, RAZ A HE ARG I Tei 8%, ELISA K20 7% ROCK1 , Fibulin-5 7K - ; Spearman 243 B0 JIE Tei 644
ROCK1 ,Fibulin-5 5 CHD-PAH /B 15 2 B (9 AH G M ; 2 I & Logistic |19 43 47 CHD-PAH & A= B2 M (K & ; R A
ROC R 437 Lo WE Tei $8%0 % 11785 ROCK1  Fibulin-5 7K %t CHD-PAH f#¥32 Wi {4 ; Bootstrap ¥ (1 000 YK & & HlTkE)
%t CHD-PAH &A1 Wi I EAT N ERUGITE, 4552 CHD-PAH 4 NYHA OIHEE ST ~ IV 5 b O Tei $5 50 il
1% ROCK1 Fibulin-5 /K-35 T CHD 2H (x2/P = 28.357/<0.001,¢/P="7.488/<0.001 ,7.925/<0.001 ,7.634/<0.001) ; .(>
JIE Tei $5%% . ROCK1 ,Fibulin-5 ¥J5 NYHA 0I5 9% & IE A0 56 (r/P = 0.275/<0.001 ,0.424/<0.001 ,0.298/<0.001 ) ,
NYHA DIIBERIL ~ IV LM Tei #6505 \ROCKI & Fibulin-5 542 CHD-PAH & A= il 57 fG % F & [ OR(95%CI ) =
2.950(1.382~6.299) .3.284(1.389~7.764) .3.975(1.518 ~ 10.406) ,2.536( 1.360~4.730) ], .L>JJE Tei 5% . ROCK1 ,
Fibulin-55l & = # B4 B0l CHD-PAH &£/ ROC #h 4k T HIAL(AUC) 437k 0.781.,0.800,0.790,0.908, —H KA
T4 H B2 W B E ( Z/P=3.947/<0.001 ,3.812/<0.001 .3.730/<0.001 ) , Hosmer-Lemeshow ¥ %375 CHD-PAH
WA BRI (x> =6.064,df=8,P=0.640) , IESC HUMME S 5 S0 45 2 [0 B RIAFHY—3E . 4518 CHD-PAH &
D WE Tei $50MTE ROCK1  Fibulin-5 /K F-FhiE, = H B A12W CHD-PAH FIRLRER = .
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The diagnostic value of the combination of cardiac Tei index, serum ROCKI1, and Fibulin-5 for complicated pulmo-
nary arterial hypertension in patients with congenital heart disease Xu Guany:i, Chen Lingxiao, Chen Li, Wang Xiao-
fang. Pediatric Cardiac Center, Beijing Anzhen Hospital, Capital Medical University, Beijing 100029, China
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[ Abstract] Objective To explore the diagnostic value of the combination of cardiac Tei index, serum Rho-associated
coiled-coil kinase 1 (ROCK1), and Fibulin-5 for complicated pulmonary arterial hypertension (PAH) in patients with
congenital heart disease (CHD). Methods A total of 90 patients with CHD-PAH who were admitted to Beijing Anzhen
Hospital, Capital Medical University from April 2023 to April 2025 were selected as the CHD-PAH group and 90 CHD pa-
tients with simple CHD were selected as the CHD group. Serum levels of ROCK1 and Fibulin-5 were detected by ELISA.
Logistic regression analysis was used to analyze the influencing factors of CHD-PAH. The diagnostic value of cardiac Tei in-
dex, serum ROCKI1, and Fibulin-5 for CHD-PAH was analyzed by ROC curve. Internal validation was conducted using the
Bootstrap method (1000 repeated samplings). Results Compared with the CHD group, the proportion of NYHA class I -
IV, Tei index, and serum levels of ROCK1 and Fibulin-5 were significantly higher in the CHD-PAH group (X°/t=28.357,
7.488, 7925, 7.634, all P<0.001). High NYHA class [ OR(95% CI)=2.950 (1.382-6.299)], high Tei index [ OR(95% CI)=
3.284 (1.389-7.764)], high serum ROCK1 level [ OR(95% C)=3.975 (1.518-10.406)], and high Fibulin-5 level [ OR(95%
CI=2.536 (1.360-4.730) ] were independent risk factors for the occurrence of CHD-PAH. The AUCs of cardiac Tei index,
serum ROCK1, Fibulin-5 alone, and their combination for diagnosing CHD-PAH were 0.781, 0.800, 0.790, and 0.908, respec-
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tively. The combined diagnosis was significantly superior to each individual index (DeLong method: Z combination-Tei index =
3.947, Z combination-ROCK1 = 3.812, Z combination-Fibulin-5 = 3.730, all P<0.001). The cutoff values for cardiac Tei in-
dex, serum ROCK1, and Fibulin-5 were 0.56, 21.73 ng/mL, and 3.94 ng/mL, respectively. Moreover, the Hosmer-Lemeshow

test indicated a good model fit (X’ =6.064, df = 8, P=0.640), confirming good consistency between the predicted probability

and the measured results. Conclusion Cardiac Tei index, serum ROCKI1, and Fibulin-5 levels are elevated in patients with
CHD-PAH. The combination of these three parameters has high diagnostic efficacy for CHD-PAH.

[ Key words)
1; Fibulin-5; Diagnosis

S RPECWERS (congenital heart disease, CHD) f&
R UL AR B 2 —  BEE 2T BOR BB AD | 8
BAAFAC WA X A5 A O I ACRE 1Y 0 A B
H 25 A I PR T8I A 2 Bk R . i 3h Bk 5 ( pul-
monary arterial hypertension, PAH) 4 CHD % UL H ™ &
T A, HoR AR 2R T 0 N B0 Ab 5 20 5 3
V18T i 1 A5 S s B R bR A, S T 5 | R A A i 1 7
W5 A0 4, WA i IE T S Bk K
& HET AL FEK AR 2K PAH 9 & 4R
HE” (A GIPERR ] T 7E CHD B KW 7 5 730
i T R R R P R 3 AR T B B R
TS, fE B A e R PAH A TR B A
BRI, PR I S —Fh B Ao o () TC R A A R A5
Jegia ), AR, Z A bR G2 B SO $E T
PO REA EZ Iy ), CME Tei $8EUE S — T 25 5 3
Wrdr L WAn 5 EF IR RER IS [ 4845 , 5 PAH Fr 80
J S 1IN PO E T i Rho #3646 il 18 2K
F1I%/F 1( Rho-associated coiled-coil kinase 1, ROCK1)
SEVRE S A SN 5 148 -1 LS BE i G815 5 00 1,
S5 EAY R G s S E R e R -5
(fibulin-5, FBLNS) fF= 2 4fi Ml 41 AL i 2 1, 76 145 45 44
IR AR EEAERY . SR, BRI 2 R B TR
—FEFR AT, MR RGARTT FiR = F K-S 7E CHD-PAH
W RN A, BT I, AT B AR RGP LIE Tei
FEH, I 7 ROCKI1, FBLNS = 2 ¥ g J Bk A X
CHD-PAHRYZWIRRE , LI %28 3 B U0
I R T PR AL B A Al SERY S Ml OB IR
1 #ZEREFE
L1 IGARWER I 2023 4F 4 H—2025 4F 4 HE#B
PR R 2 B db 5% T BRBe iR ) CHD-PAH (55 90
ifE - CHD-PAH 41, ¥4l CHD 3 90 #/E & CHD
H, CHD-PAH 41 NYHA .0IIRe 49 I ~ IV 905 1
T CHD #H (P<0.01) , HApRFabr LB 22 R LG 17 &
X(P>0.05) , HAF Mk, WLk 1, KRBT CRTFEE B
TEHEZE B 25 4L UfE (20231Y002518) , S A/ ok K JE )
R [ R4 2B A TRl

Congenital heart disease; Pulmonary arterial hypertension; Tei index; Rho-associated coiled-coil kinase

%1 CHD 415 CHD-PAH 4l R %k b4

Tab.1 Comparison of clinical data between CHD group and CHD-
PAH group
) /] _ 4]
won o Oma ORI e e
(%) ] B 50(55.56)  48(53.33)  0.090 0.765
4 40(44.44)  42(46.67)
WA (xxs, %) 35.63+4.43 35.87+4.96 0.342 0.732
BMI( %+s,kg/m?) 22.36+£3.26 22.13+3.15 0.481 0.631
K fEL [ (%) ] 32(35.56)  29(32.22)  0.223  0.637
RILEL (%) ] 28(31.11)  31(34.44) 0.227 0.634
BRI [ (%) 26(28.89)  24(26.67) 0.111 0.739

LR (x+s, K/ min) 79.63+11.43 78.42+10.82 0.729  0.467
Wi 45 1 (x+s , mmHg) 99.93+11.79 98.85+10.26 0.656 0.513
F#5K ) (x+s, mmHg) 69.71+10.35 68.48+9.81  0.818 0.414
NYHA OIIfEg 1-1%% 81(90.00)  49(54.44)  28.357 <0.001

[#1(%)] M~V 9(10.00)  41(45.56)

1.2 JRBIEREARHE (1) AT OFF 5 (2015 4F
FE AN O M AH DG il 3h Bk s 11206 v I L o 3
WY Yy CHD-PAH 12 Wik ifi; @ 91K 217 Qi IR
FORLER R EIKME RAF, (2) HEBRbRiE . O
DI REREAGT s QAL ME ; @ H A T2 PAH; @5
I ULV ZR e B F 2 3R e & 5 i 3 Jiikoa e 7
A Co 9 5 QT 4 ZE sl i ik P 2E

1.3 MR bR 7k

1.3.1 D JUE Tei 48 80K, 8 & ABE e, R HI 56
Philips EP1Q 7C R (8 238 16 7 12 Wi {X 58 il 75
e )| 3 v N a1 s B E VA VIS ) QU A
IR I 5 = O P 28 PR T 194 Bk 1) [ 491, [] i
R T 2238 R I 5 = R S i - 2L ) 1], 4
bR 2 TS TRV RS AR, BV AT ARG S5 25 WS A ) ] 5 4 2
&F 5% B 6] Z F1 ( isovolumetric contraction time +
isovolumetric relaxation time, ICT+IRT) . i3 ik whifk £
AT, T A0 U AR I A Sl A ]
(ejection time,ET) , IR A XT3 Tei 1541 = (ICT+
IRT)/ET,

1.3.2  Ifil7 ROCKI , Fibulin-5 7K 4G . T i & ABE
WHRES G bk 5 ml, &0l E LERT
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-80°C VKAEIRAF, ELISA YEK: I I 7% ROCK! (L7 J&k
BB A BR AT, 585 EH7099M ) | Fibulin-5 ( i
DUSBR R A PR AT FR A B, 5845 orb1665411) 7K,
DA #5 A (38 2R K R B4 A 7], B 5 Varioskan
LUX) 52 A [6] 4 & ROCK1 |, Fibulin-5 5 v & K A6 )
FEATE 450 nm Kb AW EE A, 23] ROCK1 | Fibulin-5
(AR i DU 2 MR i s o i R B B 25 R . T A 4
VE 7™ 3 R & U B 3 RS B AR B i T

1.4 Siitefdrik R SPSS 25.0 #ab ¥R, it
BOGR LUBE S B HE (% ) o | 21 8] Fe SR ] X2 £
5 A A IEA S THEGOR DL xxs 3RIR 2 4] LA
KIS FEAS ¢ K5 ; Spearman 3530 BT O IE Tei $5 %K .
ROCK1 .Fibulin-5 5 CHD-PAH H % 9k 175 15 B 10 40 56
P ZHEK Logistic [MIIH534T CHD-PAH A& A= (15 i ]
;R H ROC M O I Tei 4850 1ML 35 ROCKL
Fibulin-5 7K - %§ CHD-PAH f412 Wi i { ; Bootstrap 32
(1000 YXEEFE) X CHD-PAH & 4212 Wik B E 47
WHEREHIE, P<0.05 FRZEFAGI#E XL,

2 F R

2.1 2 4O HE Tei $5 %% K i3 ROCKI | Fibulin-5 7K F
Fe#  CHD-PAH 41U E Tei $550% 1L 7% ROCK1 | Fib-
ulin-5 K F- 3 & F CHD 41, 2 5 A it %2 L (P<
0.01), L% 2,

%2 CHD 45 CHD-PAH £ Tei 80X Il 7% ROCK1 Fibulin-5
O LUEE  (2ss)
Comparison of Tei index, serum ROCKI1 and Fibulin-5
levels between the CHD group and the CHD-PAH group

of patients

Tab.2

A5l % OE Tei 3650 ROCK1(wg/L) Fibulin-5( pg/L)

CHD 4 90 0.49+0.07 18.98+3.92 3.65+0.51
CHD-PAHZ 90 0.58+0.09 23.81+4.25 4.36+0.72
(18 7.488 7.925 7.634
PH <0.001 <0.001 <0.001

2.2 LJUE Tei 8% . ROCK1 Fibulin-5 5 CHD-PAH i
FIRTEREE A SCTE AR NYHA DI RE 0 20
TSR 1 CHD-PAH B354 R 1 ~ IV 4, 43 51
fH 1 ~ 4, Spearman % 73 #7 i 7~ , O WE Tei 38 %4,
ROCK]1 .Fibulin-5 ¥ 5 NYHA 0> ) fig 43 9% 2 1F 40 ¢
(r/P=0.275/<0.001 .0.424/<0.001 ,0.298/<0.001) .

2.3 ZHE Logistic [FIH4 47 CHD-PAH & A= 1 52
% DL CHD-PAH %A A HAR & (R 17 &
H07) LA NYHA (U IRESF4% O JJE Tei #5848 . ROCKI
Fibulin-5(GELAE &, JLEMAA) 8 A2 i T2 W &R
Logistic @Uﬂﬁ%ﬁ?,éﬁ%ﬁ%;NYHA LDUIRE Il ~ IV

% O FE Tei $8 %075 . ROCK]1 & . Fibulin-5 /&5 5& CHD-
PAH KA fE RS R 2R (P<0.01) , IL35 3,

%3 ZHE Logistic MIH4r#Hr CHD-PAH &AM 520 A &
Tab.3 Multivariate Logistic regression analysis of factors influen-

cing the occurrence of CHD-PAH

HAs & BIH SEH Wald{i P{i OR{H  95%CI
NYHA -0 IIRE 4%

0~ V% 1.082 0.387 7.814 0.005 2.950 1.382~6.299
O JE Tei 385058 1.189 0.439  7.336  0.007 3.284 1.389~7.764
ROCK1 75 1.380 0.491 7.900 0.005 3.975 1.518~10.406
Fibulin-5 &5 0.931 0.318 8.564 0.003 2.536 1.360~4.730

2.4 L JIE Tei 1545 & i ROCK1 | Fibulin-5 7K~ X
CHD-PAH W2l Z:il.0JJE Tei 4847 ROCK1
Fibulin-5 21 CHD-PAH &=/ ROC £k, Ifi155 i
LT M (AUC) , 2550 WoR O E Tei 35 %0, ROCK1
Fibulin-5 5 J = F A Tl CHD-PAH &A1) AUC
4352k 0.781.0.800.0.790 ,0.908 , = FH AL T4 H
B WT M ( Z/P = 3.947/<0.001 ,3.812/<0.001 .
3.730/<0.001) , WL 4 K 1,

4 DE Tei #8850 M35 ROCK1 (Fibulin-5 7K F-%f CHD-PAH
Mz Wi 1A

Tab.4  Comparison of the value of cardiac Tei index, serum
ROCK1, and Fibulin-5 in diagnosing the occurrence of
CHD-PAH

oW RN AUC 9swCl L HRIE

DJIE Tei 8%k 0.56 0.781 0.714~0.839 0.589 0.867 0.456

ROCK1 21.73 pg/L 0.800 0.734~0.856 0.711 0.767 0.478

Fibulin-5 3.94 wg/L 0.790 0.723~0.847 0.811 0.656 0.467

—HEBA 0.908 0.856~0.946 0.756 0.900 0.656

— Teita#k
--- ROCK1

- Fibulin-5
----- SAAE

1 | 1
0 0.2 0.4 0.6 0.8 1.0

1 O E Tei #8117 ROCK1, Fibulin-5 B¢ 412 W7 CHD-
PAH &1 ROC £k

Fig.1 ROC curve for the combined diagnosis of CHD-PAH using
cardiac Tei index, serum ROCK1, and Fibulin-5
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2.5 U Tei #5%% . ROCK1 . Fibulin-5 £ ¥ CHD-PAH
BRI R HERT 2R SR Bootstrap 5 (1 000 ¥ 42 %
FE) XFCE Tei 5% . ROCK1 |, Fibulin-5 2 W7 CHD-PAH
Ko AR AIEAT BRI UE | 45 SR 7R A o i 26 5 FR AR
ZEFEAR—F, WK 2, Hosmer-Lemeshow 5 55 i 7~ 45 Y
A RIF(¥2=6.064,df=8,P=0.640) , iF SZ 7 I 4l %
S 2 A ) BT R A — 3

T TO0 T @0 T T (T oy e T (e e Ty T Wige

1.0

0. 8F

# 0.6F
=
L{v_

0,40

RLIE ik
— RIZIE L
o B2k

0.2}

(I) ().I 2 Of 4 01. [§ 0.18 1.10
THIAE 2
B2 O Tei #5640 ROCKI  Fibulin-5 B& {52 Wi CHD-PAH 4%
AU A o it 4%
Fig.2  Calibration curve of the combined diagnostic model for
CHD-PAH based on cardiac Tei index, serum ROCKI,
and Fibulin-5

3 4t i
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Wit A B T AR B T i A F B I R

IS4 A0 F 0 B e A2 A o Uk PAH
Frs RS A s bk e 1 R 227t 5, T 5 3504 0 = BE N
B O WUFESE BT, E B S 2 A O =YK GO L
ARJR T B R, Rk, XA O Zh g B HER TG
£ PAH (A3 1% FI W b B S8 X, O IE Tei 454K
1B —Fh T AT RETEAN T 5., &9 2 Wl IR 5T
TESEA] T BB A D T BEREAY &1 AR 9T K R,
CHD-PAH M D HE Tei $5 %505 T CHD B35, 245 %
55 PAH g 3L AE BEAHAF, il ) K BH 7 34 = i T 46 6,
77 A5 2 40 B ] 2 ) DT S ) 3 300 IE Tei 48 20T

w1 A 2 R AT & B, O Tei $5
BT CHD B3 k4 PAH ST a2 4B
5% ROC 45 % Won, O E Tei 45 %012 Wi CHD-PAH Y
AUC 4 0.781 K535 4 0.867 , $2 750 IE Tei 38 57EIH
B B 8 M Bl 1 5 e A O D RE AR () PAH B
HHHEAEESHME,

PAH 119 1l 45 76 Ay 2o A 55 1 il S 3 100 2 2 I g I
YR TE SiER R fEX — it 2, Rho/ROCK f55
i A O TR BRI . ROCKT AR Sy iz i
B S VG , 1T 7 L3R B V) ) S R A 2 R
P B 0 1 O o W R A LIM R ILBR R
FHREEEIRY) , 25 VR A i 42 d R P v LA
LRI FEIR K R N 5 ZAS A 2 iR AR
259 i 7R, CHD-PAH 35 IfiL{E ROCK1 7K I 2 F+
L HHET S E L4 PAH W s7 fEF R 2 (OR =
3.975) X — K EE TR S B g 4 e — 80, Hg
FERLHIAE T . 58 B I3 8h 7 2% 5 JR R ik S i oA B ]
TS Tt I A N R AN B B SF W WL AR I Y B RhoA/
ROCK1 i % , W& ki ROCK1 — 77 Ifij i it {2 #F NF-xB
SR SR AR, N e VA ORI ; 55— Jy Tl aod
St T LA 5 R AR RS i B Rk
RUFEAL | DTG [ 0 il 1085 rp J2 08 R | P RS 2T 4 Ak B
INURIGAEIE B, s il i 45 B 77 b — 2 it &2
R ZE AT & B, ROCK 1 ZKF- T8 T 34 i CHD
kA PAH XU, 35680 ROCK1 7K F5 PAH By & 15K
JREVIFIE, ROC HHZ 4 R BR, iiE ROCKI 2 Wi
CHD-PAH HJ AUC 4 0.800, 32755 & A /F Ay Sz e fif il &5
TS Gt R BRSO T SR E R bR G

YU M A1 3 5 (extracellular matrix , ECM ) £t 25 2% fi
2 I 10078 T A 1) T L5 44 B A Fibulin-5 /E N —Fh 56
A ECM BB A, A US55 Gl 35 i A sob: | o8 76 8 9
ARZEH TR AR R R HEAE Y A A
T, A R A A 2 FE R RAIG, SR T, A0 B
BCRAR , Fibulin-5 AIgE A SR E , ARF5R
7, CHD-PAH 3% 17 Fibulin-5 7KV .3 = T CHD
A, HHIFE & CHD-PAH & Az Bl <7 f5 B D 2, 1A
Fibulin-5 5 PAH W)#FR&EDIMSC, HALHI W REAE T
SIS AT IR i A A0 L (G RSP I LA AR ) 2o
FE A I3 W Fibulin-5 2 ECM b, 2811 Fibulin-5
o) ey R £ €7 S M Tl NES U I K (B
T R B B T, 3458 TGF-B, 254 25 44k S5 1 14
BEAR 5 BTG 1, 32E— 2 1 20 s s J TV JTLZ00 6 1 3465
BUIRT M TG Ak, M T B i A5 o 440 1 3
fEERE 0 ROC il £k 45 1 Bk, I3 Fibulins 2 Wi
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CHD-PAH (1) AUC 4 0.790, ¥t B Fibulins B A B U1y
ZWIRE . S E R R, Lt BB A — 22}
RURE EIIAEAE R BRAE O E Tei $6 8052 2 .00 D AE
S50, T ROCK1 5 Fibulin-5 758 0] 0L T HoAth O 1M 4
RS PERR . L, AN B9 0 — 2 4 = A B
HIEWR 255 WoR A28 AUC #2712 0,908,
OB S 5 S B 3R 0.756 5 0.900, B AL T4 45
FrE N (P <0.05), Hosmer-Lemeshow £ % A
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PHZA R FEPEAT o 17 ™ S AR B W DG T S s A Tl
T 7 H 25 A
4 & i
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[# ZE] BHH FTE S-FRIFIEE F2a(8-iso-PGF2a) SHMA RS Sa( C5a) Be g WA ILEEO LA (MC) 0
WA R WG Rl . F3E BUBSTEE 2021 48 1 H—2024 4£ 6 H 1ILITEA L BE B/ L TE 4 10 LR B O 145 RIS
BHIE R MC L 120 Bl (MC 41) , BlYs 14 R TUS 53 A R4 32 6 R 4F 041 88 ], 554% 18 1 -1 Ll B IR
B AR JLIE 120 4] (fa X IR ) , R PRI S e W B A I V7 8-iso-PGF20u CSa IR M IOk Ak 27 2 D' fa el
FEONUIRGHEFR [ O WUV 2 A 1(cTnl) | WUER K HE ] T8 MB ( CK-MB) ] 7K 3 ; Pearson #1343 HF MC H JL 1l 7
8-is0-PGF2a C5a 5.0 AR 58 K5 K AR G s Z2 R 25 Logistic [A1H4M MC S ILTE R B RS R 2 238 T
FHIE (ROC) 2 A3 FTIML G 8-iso-PGF2a, C5a K F-1FAL MC HBILTBUSE A R AR, R MC 4 IMLTH 8-iso-PGF2a,
C5a.cTnl ,CK-MB 7K1 & T{at %t B2 (1/P = 14.759/<0.001 ., 16.801/<0.001 . 29.383/<0.001 , 14.007/<0.001) ; MC
BILIME 8-is0-PGF2a, C5a /K345 ¢Tnl ,CK-MB /K- £ 1E A 56 (/P = 0.708/<0.001,0.637/<0.001,0.699/<0.001
0.625/<0.001) ; N R4 C 28 I (CRP) ¢Tnl .CK-MB 8-iso-PGF2a . C5a K-35 T RIF W 4H (/P =2.395/<0.018
2.295/<0.024 2.341/<0.021 .2.993/0.003 ,5.707/<0.001 ) ; CRP & .cTnl & .CK-MB & 8-iso-PGF2a & .C5a ik MC i
ILFE A RS G R [ OR(95%C1) = 2.657(1.366~5.165) 4.658 (1.672~12.982) . 1.228(1.051~1.435) .1.047
(1.024~1.070) .1.055(1.027~1.083) ] ; fi.35 8-iso-PGF2a,C5a 7K — H WA TEAL MC LTSS B 1Y AUC 4351 K
0.795.0.806,0.905, — & Bk & L T 4 B 540 50 2L 66 ( Z/P = 3.198/0.001,2.683/0.007 ), it MC & JLI
1 8-is0-PGF20u,C5a K- T 5.0 LR 030 8 B TR R RAHE | ML 8-is0-PGF2a . CSa /K IR 46 X T8 A3 88 i 1Y)
AL RRE .

[XBiR] OIS OB ;8- R ATFIIR R F2o; #MA RS Sa; FilfE 5 L3

[FESES] R7254 [ XEttRiRAE] A

Serum 8-iso-PGF2a and C5a joint ealuation of myocardial injury and prognosis in children with myocarditis
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Hospiial , Shanxi , Taiyuan 030000, China
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[ Abstract] Objective To investigate the combination of serum 8-iso-prostaglandin F2« (8-is0-PGF2e) and comple-
ment component 5a (C5a) in evaluating myocardial injury and prognosis in children with myocarditis (MC). Methods A
total of 120 children with MC (MC group) admitted to the Department of Cardiovascular and Rheumatology of Shanxi Chil-
dren' s Hospital (Shanxi Maternal and Child Health Hospital) from January 2021 to June 2024 were prospectively selected, and
120 healthy children (healthy control group) were selected at a 1:1 ratio. Serum 8-iso-PGF2a and C5a levels were detected by
enzyme-linked immunosorbent assay. Myocardial injury markers [ cardiac troponin I (¢Tnl), creatine kinase isoenzyme MB
(CK-MB)] were measured by paramagnetic particle chemiluminescence immunoassay. Pearson correlation analysis was used
to analyze the correlation between serum 8-iso-PGF2a, C5a, and myocardial injury markers in children with MC. Factors in-
fluencing prognosis and the efficacy of serum 8-iso-PGF2a and C5a levels in evaluating poor prognosis in children with MC
were analyzed. Results Compared with the healthy control group, serum levels of 8-iso-PGF2e, C5a, c¢Tnl, and CK-MB
were significantly higher in the MC group (t=14.759, 16.801, 29.383, 14.007, all P<0.001). Serum 8-is0o-PGF2a and C5a le-
vels in children with MC were positively correlated with ¢Tnl and CK-MB levels (r=0.708, 0.699, 0.637, 0.625, all P<0.001).
The 1-year poor prognosis rate among the 120 children with MC was 26.67% (32/120). Levels of C-reactive protein (CRP),



£ 924 - BEMENG 2 2026 4F 8 A5 25 %45 81 Chin J Diffic and Compl Cas, August 2026, Vol.25,No.8

cTnl, CK-MB, 8-is0-PGF2a, and C5a were significantly higher in the poor prognosis subgroup than in the good prognosis
subgroup (¢=2.395, 2.295, 2.341, 2.993, 5.707, all P<0.05). Elevated CRP, clevated cTnl, elevated CK-MB, elevated
8-is0-PGF2a, and elevated C5a were independent risk factors for poor prognosis in children with MC [ OR(95% CI)=2.657
(1.366-5.165), 4.658 (1.672—-12.982), 1.228 (1.051-1.435), 1.047 (1.024-1.070), 1.055 (1.027-1.083) ]. The AUCs of serum
8-is0-PGF2a, C5a, and their combination in evaluating poor prognosis in children with MC were 0.795, 0.806, and 0.905,

respectively. The combined detection was superior to each individual marker (£=3.198, 2.683; P=0.001, 0.007). Conclusion

Elevated serum 8-is0-PGF2e and C5a levels are associated with aggravated myocardial injury and poor prognosis in chil-

dren with myocarditis. Combined detection of serum 8-iso-PGF2« and CS5a provides higher predictive value for prognosis

assessment.

[Key words] Myocarditis; Myocardial injury; 8-iso-prostaglandin F2c; Complement component 5a; Prognosis; Children
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P<0.05 K2R A GIEE L,
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2.1 2 MG 8-iso-PGF2a C5a FLL LI 548 b L A%
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¢Tnl ,CK-MB 7K P37+ (P<0.01) , W3R 1,

R R RALE MC 4L 8-iso-PGF2a, C5a FlLL LK A3

R (x29)
Tab.1 Comparison of serum levels of 8-iso-PGF2a, complement
Sa, and myocardial injury markers between the healthy

control group and the MC group

. 8-150-PGF2a C5a cTnl CK-MB
ARG () () (UL
fEFREXTAAZH 120 98.75+33.48 55.05+8.52 0.02+0.01 16.18+5.84
MC £ 120 198.77+66.26 112.29+36.33 0.45+0.16 32.15+11.04
i 14.759 16.801 29.383 14.007
P1H <0.001 <0.001 <0.001 <0.001

2.2 i3 8-iso-PGF2a ,C5a 5.0 WU M5 4645 /K (4]
x Pearson #H & 70 # W 7~, MC ML I 3
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F(P<0.01), WFE2,

£2 MCBJLIME 8-iso-PGF2a ., CSa 5.0 LR i 46 br /K F- Y
FHICPE
Tab.2 Correlations among serum 8-iso-PGF2a, complement 5a,

and myocardial injury markers in children with MC

8-iso-PGF2a C5a
LIS bR

WU 3 gt —— I I v X
Tnl 0.708 <0.001 0.637 <0.001
CK-MB 0.699 <0.001 0.625 <0.001

2.3 R[EITUE MC LI R SR L 8-iso-PGF2a
C5a HL# 120 6] MC 2L 1 AE UG R K% 426.67%
(32/120) , S RF WA, NRITA C A EF
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R UL MC BILTUSE A Ry AR & (A 28
“I75NC07), B EREE R R P<0.05 W H (%2874
L, BERA) M AR, T Z R &K Logistic [111H 4>
Mr, 45 B 7R : CRP &, ¢Tnl &, CK-MB & . 8-iso-
PGF2a 5 C5a ok MC LTS A K 530 7 fE K
#(P<0.05) , W 4,

2.5 ML 8-iso-PGF2a C5a KFE1FAL MC LT G A
RAYELEE 267 8-iso-PGF2a, C5a /K F-PFAf MC

BILTUE AN K1) ROC #h £k, IF 1 5 ih 26 7 i A1
(AUC) , 25 R 7R . 17 8-iso-PGF2a ,C5a K f — 3%
BAEAL MC BILTUE A R AUC 4358 0.795,
0.806.,0.905, —FH AL T4 H AN RE (Z/P =
3.198/0.001 ,2.683/0.007) , W3 5 & 1,

®3 ARTHASREWH MC EILIG K BTE B L 8-iso-
PGF2a ,C5a LL#E

Tab.3 Comparison of clinical data, serum 8-iso-PGF2a and com-

plement S5a between the poor prognosis subgroup and the

good prognosis subgroup of children with MC

WA ML TRV eamn e
BlHl(%)] 47(53.41) 20(62.50)  0.786  0.375
SEWE (225, %) 6.16+2.30 6.69£2.18  1.127 0.262
TR (x2s,d) 4.77+1.35 4.84x1.42  0.251 0.802
SRR (%) ] 2333 0.801
it g T 30(34.09) 10(31.25)

W B 28(31.82) 7(21.88)
it S B 12(13.64) 5(15.63)

EB J%# 8(9.09) 4(12.50)

i 20 e = 6(6.82) 3(9.38)

41/ B19 4(4.55) 3(9.38)

CRP (z+s,mg/L) 3.94x1.45 4.69£1.69  2.395 0.018
¢Tnl (z+s, ng/L) 0.43+0.19 0.52£0.19 2295 0.024
CK-MB(ixs,U/L) 30.70£10.88  36.14£12.26  2.341  0.021

8-iso-PGF20(xs,ng/L) 187.66+£63.08 229.32+78.36  2.993  0.003
C5a(x+s,pg/L) 102.14+34.20 140.19+26.25  5.707 <0.001

F 4 ZHE Logistic FIHMT MC LTS A R AYFERH %
Tab. 4

Multivariate analysis of prognostic factors in children

with MC

A s Bfi SE{i Waldfi P{H OR{E 95%CI
W -21.469 4.260 25.395 <0.001 <0.001 -

CRP & 0.977 0.339 8.296 0.004 2.657 1.366~5.165
¢Tnl & 1.539 0.523  8.658  0.003 4.658 1.672~12.982
CK-MB & 0.206 0.080 6.674 0.010 1.228 1.051~1.435
8-is0-PGF20 15 0.046 0.011 16.445 <0.001 1.047 1.024~1.070
C5a % 0.053 0.014 15.177 <0.001 1.055 1.027~1.083

RS LT 8-is0-PGF2a 15 CSa /KTHEA A MC ULBUG A
R AL AE
Tab.5 Efficacy of combined serum 8-iso-PGF2a and complement
Sa levels in assessing poor prognosis in children with MC

EF D e AvuC ?‘é]?;
8-iso-PGF2a 212.03 ng/L  0.795 0.712~0.864 0.813 0.636 0.449
C5a 122.15 pg/L 0.806 0.724~0.872 0.750 0.716 0.466
ZHEBA 0.905 0.838~0.951 0.813 0.875 0.688

95%CI  URIE FERE

33 i
MC S JLEH DLAR O BEB , o 75 | 20 1 25 A
A PR R O LA B i R RS R R
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Fig.1 ROC curve for combined serum 8-iso-PGF2a and comple-
ment S5a levels in assessing poor prognosis in children

with MC
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[# ZE] BHH HTii coafbH FEA 2(CCL2) BRI S 4( PDK4) S5t FRARH 1(YY1) K
X EOSEAENT R BILIE R DN ERTTNME, 3% 2025 4F 1—12 A RN LE KB 22 NRHGE M E
FENT AR UL 215 BIVERTFFEN S RIEABS 7 d PRSI RO IUE  F 8L 0 WU 4 62 4R T LR 3
20 153 f6i], >R PRI S0 %8 R o vk A ) IV CCL2 7K F, SR S B 2 % 2 it PCR R DU I 7% PDK4 YY1 K 2R #E
Logistic [m1 73 B HAE il 58 28 JLIF A0 U 5 A2 R 2R 5 32303 TAERHIE (ROC) IR 3BT i CCL2 .PDK4 YY1 7K
ST FAE Mt ¢ 8 LI RO L B R BOM AN, 22 i P SR it 4k ( DCA) 1Al A ] 13 {8 R 3 T T 0 A5 28 (94 s PR v WA 27
AHXF FE RS 43 HT L CCL2 \PDK4 YY1 AP 5 EE Ml 28 B LI 2 DB E RSB RE, &R 50N EFE4
B0 WU F A MG CCL2 ,PDK4 7K F-Fhi5 , ML YY1 KFREAR (1/P=9.123/<0.001 ,8.700/<0.001 ,8.555/<0.001) ,
Z KK Logistic [FIHHT B, WK R C RN A (CRP) & IR EE R THF MB( CK-MB) /& ,CCL2 & . PDK4 & /2
TAEM 2 B )LIF & O WUR F Bl 7 R P ZE [ OR(95% CI) = 3.574 (1.064 ~12.001) ,2.104(1.115~3.970) . 2.060
(1.171~3.623) 2.811(1.498~5.274) 4.319(1.543~12.086) 1, YY1 &M 7 4P R Z [ OR(95%CI) = 0.338(0.131 ~
0.869) ] IfiE CCL2 ,PDK4 YY1 /K5 B B4 T 00 2 ik il 4% 8 LI & O WU 3 1 il 26 T AR (AUC) 43531k 0.806
0.783.0.826.0.895 , = 3 It & Wi 4 {4 25 T BA 48 45 ( Z/P = 2.677/0.007 .3.375/0.001 .2.116/0.034 ) ; >4 [ {5 HE 2 7
0.10~0.85IIfii ARTL 3K X [8] P, CCL2 \PDK4 | YY1 = 35 1 & T00I A4S 780 (49 I PR ¥4 % 25 B 28 o8 T o — 8 bR Y, Ifi ¥
CCL2 ,PDK4 7K 20 LT A0 IR 3 B9 JRURS: 23 SR AR/K -4 A 1,629 1,733 A5, I YY1 =K 2 LI & 0 L
P A KU 2 TGRS0 1Y 0.616 £5(P<0.05) o 518 LT CCL2 \PDK4 /K- FH 55 K YY1 7K P RE A 2012 A il 46 78
JLIF O WLAR (A ST fE I PR 28, = 38 AR ot o JUL 5 LA R A T Ak e , LA 8 v R I PR BT R T
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The predictive value of serum CCL2, PDK4, and YY1 for myocardial damage in children with severe emergency
pneumonia based on decision curve analysis Yu Kai*, Wu Xiong, Zhang Yongjun, Shen Ming, Li Yao, Cao Xuanlan.
* Department of Emergency Internal Medicine, Kunming Children’s Hospital, Yunnan, Kunming 650000, China
Funding program Yunnan Provincial Science and Technology Plan Project (2023AD196)
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[ Abstract] Objective To explore the predictive value of serum CC chemokine ligand 2 (CCL2), pyruvate dehydro-
genase kinase 4 (PDK4), and Yin Yang 1 transcription factor (YY1) for myocardial injury in children with severe pneumonia
in the emergency department. Methods A total of 215 children with severe pneumonia admitted to the Emergency Internal
Medicine Department of Kunming Children’ s Hospital from January 2025 to December 2025 were selected as study subjects.
According to whether they developed myocardial injury within 7 days after admission, they were divided into a myocardial in-
jury group (n=62) and a non-myocardial injury group (n=153). Clinical data of the children were collected, and serum levels
of CCL2, PDK4, and YY1 were measured within 24 hours of admission. Independent risk factors for the development of myo-
cardial injury in children with severe pneumonia were analyzed. The predictive efficacy of serum CCL2, PDK4, and YY1
alone and in combination for myocardial injury was evaluated, and the clinical utility of the prediction model was assessed

using decision curve analysis. Risk analysis was performed to examine the strength of the association between serum levels of
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CCL2, PDK4, YY1 and the development of myocardial injury in pediatric emergency patients with severe pneumonia. Results

The incidence of myocardial injury among the 215 children with severe pneumonia was 28.84% (62/215). Serum levels of
CCL2 and PDK4 in the myocardial injury group were significantly higher than those in the non-myocardial injury group,
while YY1 level was significantly lower (#=9.123, 8.700, 8.555, respectively, all P<0.001). Respiratory failure, elevated C-re-
active protein (CRP), elevated creatine kinase-MB (CK-MB), elevated CCL2, and elevated PDK4 were independent risk
factors for myocardial injury in children with severe pneumonia, while elevated YY1 was an independent protective factor
[ OR(95% CI)=3.574 (1.064—12.001), 2.104 (1.115-3.970), 2.060 (1.171-3.623), 2.811 (1.498-5.274), 4.319 (1.543-12.086),
0.338 (0.131-0.869)]. The AUCs of CCL2, PDK4, YY1, and their combination for predicting myocardial injury were 0.806,
0.783, 0.826, and 0.895, respectively. The combined model had a significantly larger AUC (DeLong method: Z/P=2.677/0.007,
3.375/0.001, 2.116/0.034). Within the threshold probability range of 0.10-0.85, the combined prediction model showed higher
clinical net benefit (P<0.05). Conclusion Elevated serum CCL2 and PDK4 levels, as well as decreased YY1 levels, are inde-

pendent risk factors for the development of myocardial injury in pediatric emergency patients with severe pneumonia. Com-

£ 929 -

bined detection of these three markers demonstrates good predictive value and favorable potential for clinical application.

[ Key words)

Yang 1 transcription factor; Predictive value; Children

FAE AR LR 202 % W 2E B0, Kk
RIENES B RAE RN 25 G AR R B NEAR DI RE45 43 1Y
AL ot U 5 & 2B F2k 30% Y JLEG
Wianf A RE 155  FUAEIR BRI 5 w5 R R o
ISR Z AL A A ST T 100 A] 3 & Shy o> ) 5 vy
FLMWEREREWR Y B, T A AL i v
AR S, AL LA I PR S M ) ST AR Y | S B
LA A L T i LR 202 SUs T 98 R
HAL R FEA 2 (CC chemokine ligand 2, CCL2) F %
P B2 A L | T 0 L % 1t 6 A A L 53 0 3 o 4R 5%
SR A1 MK Sy 8 A M Y E SR T
CCL2 5% m ik ad i CCL2 2 MG 3= 0 LA
2 V0 JR vl 9 M SN 3E B, 5 0 UL AR O T 5 O
FE, 5 B0 WLE RE B2 B0 T R R A U 4
(pyruvate dehydrogenase kinase 4, PDK4 ) /& & #.0 JIL
RESARI I SC A o MR LA T d R | B I
IR I AL RE S AU R BL AT 75 5 PDK4 &3k F
I, 2 A A A, e O LR A5 1
SRR, FECONUE ™ B PDK4 (5 R k2
MELO WA S HF BB 1( Yin Yang 1,
YY1)&e—Fh ZRERHIRH 1, T2 2 5 0Lk
B R R S B I X ) 4 B T R e 8 Bk PR
K AL AT 58 M A BT AR LR S M B -
M, B RTERRT YY1 FEJURREAE Il 9 A 00 LR
HRIT SR, HL AR WA R 0K T 18 50 LS 3 #Y
KM, AMIFFEE m 3 a2 EE M 48 S8 L INE CCL2
PDK4 Je YY1 HREREAE R 50 U 35 1 6, &
FERIZE AR TR S50RG R T TR LR 2R AR B, A
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Severe pneumonia; Myocardial injury; CC chemokine ligand 2; Pyruvate dehydrogenase kinase 4; Yin

1 #EREFHE

1.1 IEIREERE EH 2025 4F 1—12 H R WA ILEE
B 22 NBHICIG ) FE il & f8 L 215 614 S iF 58 %t
ZORMARLSS 7 d WRERSIFRONEE KB ILT N
DR EL (n=62) LI EH (n=153), 5T
Y17 e 2 N Y 7 e N V6 S e A O [ 4
F1(CRP) LR B [5] T (CK-MB) Tt 22 5+ 36
Giit2FE L (P<0.01) ;2 HHAB VR L 22 % ST
FREX(P>0.05), 1Lk 1, RUFC &3R5 BB (e 3
Ze U (KKY2024-010-2102) , f L& i A3
NG [F) RO 28 B AE R 1

R JOO U T 250 WS T 2 Fi A il 5 8 LIl PR HE 4%
Tab.1 Comparison of clinical characteristics between patients with

and without myocardial injury

FTONFEH N EH

W A (n=153) (n=62) ve i P
PRI (%) ] B 82(53.59) 29(46.77)  0.822  0.365
I 71(46.41) 33(53.23)
AR (x5, %) 5.88+1.51 5.75£1.40  0.584  0.560
B (x5, kg) 20.30+4.43  21.17+£3.10  1.412  0.159
TR (x£s,d) 4.12+1.74 3.85£1.57  1.059 0.291
SRR (%) ] 0.158  0.924
RS 87(56.86) 37(59.68)
Bl 36(23.53) 14(22.58)
SRR 30(19.61) 11(17.74)
AR AE [ 41 (%) ] 23(15.03) 7(11.29) 0515 0.473
EREFmMFI(%)]  28(18.30) 16(25.81) 1.527  0.217
IR vy [ 51 (%) ] 22(14.38) 28(45.16)  23.424 <0.001
WBC (#+s,%x10°/L) 7.81£1.77 8.15£1.96  1.237 0.218
PCT(%#s,pg/L) 8.95+1.58 8.73£1.42  0.951 0.342
CRP (zs,mg/L) 24.80+2.86  36.75£3.11  27.056 <0.001
CK-MB(&+s,U/L) 38.07+5.47  67.59+8.26  30.664 <0.001
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1.2 JREIESERRE (1) AAFRIE: OFER 1~14 %
QFF A QJLEAL X ARAF MMl R 1297 MIE (2019 4FE/R) )
HEE AT SIS TR AR TR R A P PRI M | 4%
A AATRBER NG RN, W22 W aEBRIT ;O
B i TG B O U 55 S e RO IR . (2) HEBR AR
#E . OF I A ™ FR G (WAE S ) ; Q&I A B R
PEPERIN B e R @A BT C 32 B IR0
WU TR SFE XTGBT s @I IR OB 2 B A A
HH5 .

1.3 WS bR 5 vk

1.3.1 IR RBORHCER (38 0 9 ) R el s s Lk
S AR AT | FEREE (RN IUAE | 35 5 1 220
MR e 45 ) S = FeAn [ H 44 (WBC) (CRP,
R#45 2 JF(PCT) \CK-MB ],

1.3.2 IiliF CCL2 .PDK4 YY1 /KA. T LA B
J5i 24 h NRAEZS HE R KIAL 5 ml, B0 43 55 L35 A
SR FHTFR G928 WA 325 A6 000 1ML CCL2 AKSF (BTN Bk
AR A A BR A FHA R &, 525 EK187-96) , fif
FH TRIzol IR H & (FEE KRB HE AN &, ®EY
15596026 ) $EHUALTE H RNA 52 Hofk 3 Fnali i i i
K A58 J5 M PrimeSeript RT 57 & ( FiF =374
YIRS A BRA T, 595 RRO36A) & i ¢DNA , 5 747
SR RE T PCR ROV, WA R AL 20 pl:2xSYBR
Green Master Mix 10 pl, I Fii#5 14745 0.8 pl,cDNA 5
M2 pl, THEK 6.4 wl, KN FRJF M. 95C Tl AR 4
2 min;95°C &M 15 5,60°CiE k 30 s,72°C ZEfH 30 s, 3L
40 MEH, PDK4 519751 . LiE514) 5-CATCCTC-
CCTGAACGCTTAGTGAAC-3", N iiF 51 %9 5 -TTTCTG-
GTCTTCTGGGCTCTTTTCG-3"; YY1 31 ¥ & %1, b i3]
¥ 5-ATGAGAAAGCATCTGCACACC-3", F 5%y 5--
AGCCTTCGAATGTGCACTGAAA-3"; B-actin 5| ¥ ¥ %1 .
#5149 5°-GCCGGACTCATCGTACTCC-37, F 514
5°-ACGCAGCTCAGTAACAGTCC-3 ", LA B-actin & I
2 2RI TE PDK4 YY1 MAHXS ik &

1.3.3  JLEC R F 2 W 2% )L E O R F 112 W
PR IR AR R SE PR AT PRA (1) O WLAILES 2
I(¢Tnl)>0.04 wg/L;(2) CK-MB >25 U/L; (3)0rHi &l
I ST-T 2t AR DR (4) O ERE 75 #2078 22
DTS EL (LVEF ) <55% ol H BT Bk = BE 3B o)
T o

1.4 G251 SRA SPSS 26.0 K& R {4 (4.2.0)
YRR FE AT Ge vt o A, T E50RORE DU Bl A B L
(%) K  H A CBCR F X2 K 30 776 B8 20 A 1
TR xxs Fom, 2 A1) FLBCR A ST REA ¢ K505

Z K Z Logistic [543 #7 5 AE fili & £ LI &0 WL 3
BysZIm B &R 3205 TAERRIE (ROC) #h 243 # IS
CCL2 . PDK4 YY1 7K~ #AE i 48 £8 LI & 0o LA 3
BTN R, 2 il e SR £2 ( DCA ) PEAGAS [] 15 {EL AL
BT TN AL T (4 115 DR U £ 5 A DG fE B BE 43 A Il T
CCL2 ,PDK4 YY1 /K- 5 5 5E il 48 J LI A0 WL 5%
B ERRRE . P<0.05 NEFALIHE L,

2 &% R

2.1 2 #4IM%% CCL2 PDK4 YY1 K FHE S0
PUE A R, DA E AL CCL2 . PDK4 KF- T,
ML YY1 7KEREAG, 22 F A Geit5 & L (P<0.01) ,
&2,

F2 TJoO AR E 5 0 WU 2H ERE it 4% LIS CCL2
PDK4 YY1 /K FLLER  (z+s)
Tab.2 Comparison of serum CCL2, PDK4, and YY1 levels be-

tween patients with and without myocardial injury

A % CCL2(ng/L) PDK4 YY1
TOHUREH 153 21.59+5.78 1.03+0.38 1.01£0.21
WU A 62 30.70+8.39 1.61+0.57 0.75£0.18
18 9.123 8.700 8.555
P1iA <0.001 <0.001 <0.001

2.2 Z[HFE Logistic [71IH53#H7 5AE Il 4 £ LI & 0L
PAFER SRR DUERE T 2 LI A U o
At (WME R R“17 B R“0™) LA 1 3R 2 4558
P<0.05 Wi H (&2 &, JFEAAA) h HAS &, i T2
I Z Logistic MIH4HT, 455 R . P R0 CRP & |
CK-MB 75 ,CCL2 = \PDK4 2 5 i 48 58 LI A0
JULER 3 A ST F B DR 28, YY1 e 2 ST AR 3 IR 26 (P<
0.05 1% 0.01) , WL 3,

&3 ZINE Logistic [MIA5 7 HLAE i 48 LI 0 WL 3 )
EALESES
Tab.3 Multivariate Logistic regression analysis of risk factors for

myocardial injury in children with severe pneumonia

Sy B1H SE{ Wald{& P8 ORfH 95%CI
MG EES 1273 0.618  4.248  0.039  3.574 1.064~12.001
CRP & 0.744 0324 5271  0.022 2104 1.115~3.970
CK-MB & 0723 0.288 6.297 0.012  2.060 1.171~3.623
CCI2 7 1.034  0.321 10.367  0.001  2.811 1.498~5.274
PDK4 & 1.463 0.525 7.766  0.005  4.319 1.543~12.086
YY1 5 -1.085 0.482 5.064 0.024 0.338 0.131~0.869

2.3 IfMF CCL2 . PDK4 YY1 7K X 5 4E fifi 48 8 LI
KON EMTMNE 2% CCL2 PDK4 YY1
T R Al 2% R LI A O LR AL RE I ROC Hi £k, IF:
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AL F AL (AUC) S50 oK I CCL2 \PDK4
YY1 7K B S 35 1 0 2 i 46 f8 LI & 0 LA
FE [ AUC 435914 0.806.0.783 .0.826 .0.895, = H 4
ToOI EAE Al 4 LI & O WA A AUC KT &85
B K (Z/P = 2.677/0.007 . 3.375/0.001 2. 116/
0.034) , W3k 4 Kl 1,

R4 IV CCL2 PDK4 YY1 /KXo FAE it 4 /8 LI A0 LA
R TR A
Tab.4 Predictive performance of serum CCL2, PDK4, and YY1

for myocardial injury in children with severe pneumonia

_ " Youd
% hw WIEE  AUC  95%CI  WURJE RS ;Sﬁ‘;“
5]
CCL2 27.40 ng/L.  0.806 0.746~0.856 0.629 0.895 0.524
PDK4 1.50 0.783 0.721~0.836 0.597 0.869  0.466
YY1 0.83 0.826 0.769~0.874 0.661 0.817 0.478
=HEBRE 0.895 0.847~0.933 0.855 0.863 0.718
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Fig.1 ROC curve for serum CCL2, PDK4, and YY1, individually

and in combination, in predicting myocardial injury in chil-

dren with severe pneumonia

2.4 Ifil¥E CCL2 .PDK4 YY1 7K1 il = e fili %6 58 )L
IR AU E R DCA #i gk A4S M CCL2,
PDK4 YY1 7K~F-Ep S 3645 Tt AR Y 7 202 JAE fii R
FBLIF KO WU (9 I PR M, A B 58 itk — 2 F
17 DCA 43#r, AR, Y BEMERLE 0.10~0.85 1)
Il PRk 5 X JB] N, CCL2 . PDK4 YY1 = 3 B 45 15 0 455
RUR I RV AR 4 T e T B — R AR R g3k 4 i
L7 T CCL2 .PDK4 YY1 BA—f57 > | (P<0.05) ,%
WITE 0.10~0.85 FYIlfe AR I FH B {E 3 FEl Y, Il CCL2
PDK4 | YY1 7K1 A A AT Ay ilfs R e o £ b A R 4R

gt , A E AL RSSO (R, WL 2,
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X8
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Fig.2 Decision curve analysis (DCA) for serum CCL2, PDK4,

and YY1 in predicting myocardial injury in children with

severe pneumonia

2.5 HIXHSE RSB/ M CCL2 . PDK4 . YY1 KF5
FREN R B ILIF &0 WU G SCHGR B fF 1
CCL2 PDK4 YY1 7K 4% B8 ROC i1 4R 20 B 3K A5 1 4
Wr {8 e 4y — 43 26738 B (CCL2>27.40 ng/L & XN &
K, <27.40 ng/L € CNRIKF- s PDK4>1.50 5E XN
K, <1.50 & R RKF; YY1>0.83 1 A EK
V-, <0.83 & SRR AT AR G 6 FE 3 A . 45
WRIR, M CCL2 . PDK4 &5 7K V-4 5 LI & O WL
A XU S BRI AY 1.629 1.733 £i%, 1MiLE YY1
KO 4 B LI & O LA, 3 10 IXURS: 2 A% K 7 4 1)
0.6161%(P<0.05) , W 5,

&5 MLIE CCL2 PDK4 YY1 /K% ATl 4 i LIF % 0 LS
5 HYAHXS FE R B A
Tab.5 Relative risk analysis of serum CCL2, PDK4, and YY1 for
myocardial injury in children with severe pneumonia
TR EL IR EA AHXT
(n=153) (n=62) [k
CCL2 1.629 1.013~2.622 4.367/0.037
7K 85(55.56)  44(70.97)
{K/KF 68(44.44)  18(29.03)
PDK4 1.733 1.054~2.849 20.009/<0.001

D 95%CI Xx2/P A

FKE 62(40.52)  46(74.19)
fEAKE 91(59.48)  16(25.81)

YY1 0.616 0.402~0.945 5.065/0.024
EKSE 90(58.82)  26(41.94)
7K F 63(41.18)  36(58.06)
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P (I

YY1 &2 —Fh A W SR RE DI E N, S
SYNIe s b LIRS R fEL i R
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0o L2 A 8 T I F AR 0 i 4 A AR ; Yang 250 438 35
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BILC N F LG fa R K 2R 58 B A Y b s Pk
G, A BT — 2 AR RS S R R R, eI RS
Eerfr, Xt T A I PR FE M a CRP  CK-MB 13 Tt &1 i1
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AR SO FRE N R LI & O WU 5 i 0 57 fe sz R
R, S HBA RO WU B R AR BN S
I PRI, o I PR DR AR R A 22
i Jili 28 LA RLPEAG T AR, LA B LU = 8 AR
L F8 5 S0, SR RO A AEAH DGR AL, f 2k
WFFE A E— 2 RAEA i I AR SR T R s A
W 255 SER S I TR A SR HT — & PR 2 5.0 WU
(A0 FAILAR , A58 38 T ASE 760 3 58 T Rl ARG FH 1
R 22 T 1 75 I JC I 25 e
1EE FHk A B

AYLBTIIR TS, SRR, I SRS 2 4 koK
B I SO B, VORHE AR A SCHEBT, 5% % =

Z AT RAR BB, et i RSB AT
S 3k
(1] 9BL0mm, RhEEe, Fhe2s, 45 AR X PSR i 5 UL %o

U By 5% e A28 3 BT (). b Bl R 5 A 4k, 2025, 53
(12) :1573-1576. DOI. 10.3969/j.issn.2095-8552.2025.12.024.
[2] Rajendram R, Hussain A. Severe COVID-19 pneumonia complicated

by cardiomyopathy and a small anterior pneumothorax[ J]. BMJ Case



BEXER ARG 2026 4F 8 A4 25 #4558 )

Chin J Diffic and Compl Cas, August 2026, Vol.25,No.8

- 933 -

[3]

[4]

(5]

(6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

Rep, 2021, 14(9) :€245900. DOI. 10.1136/ber-2021-245900.
Hanumanthu BKJ, Nair AS, Katamreddy A, et al. Sepsis-induced
cardiomyopathy is associated with higher mortality rates in patients
with sepsis[ J]. Acute Crit Care, 2021, 36(3) ;215-222. DOI; 10.
4266/ acc.2021.00234.

Chen Y, Liu S, Wu L, et al. Epigenetic regulation of chemokine
(CC-motif) ligand 2 in inflammatory diseases [ J]. Cell Prolif,
2023, 56(7) :e13428. DOI; 10.1111/cpr.13428.

Zhang H, Yang K, Chen F, et al. Role of the CCL2-CCR2 axis in
cardiovascular disease: Pathogenesis and clinical implications[ J].
Front Immunol, 2022, 13; 975367. DOI. 10. 3389/fimmu.
2022.975367.

Yang H, Jiang Z, Feng L, et al. Nppb contributes to sepsis-induced
myocardial injury by regulating senescence-related genes[ J]. Int Im-
munopharmacol, 2024, 143 (Pt 2). 113461. DOI. 10. 1016/j.
intimp.2024.113461.

Deng J, Wang D, Jiang K, et al. Targeting PDK4 to mitigate osimer-
tinib-induced cardiotoxicity ; Insights into mitochondria-endoplasmic
reticulum crosstalk and necroptosis[ J]. Free Radic Biol Med, 2025,
240.267-283. DOI; 10.1016/].freeradbiomed.2025.08.017.

Yap JQ, Nikouee A, Kim M, et al. Myocardial pyruvate dehydro-
genase kinase 4 drives sex-specific cardiac responses to endotoxemia
[J]. JCI Insight, 2025, 10(13) :e191649. DOI: 10.1172/jci.in-
sight.191649.

Tanaka S, Hirota A, Okada Y, et al. Fatty acid metabolism suppres-
ses neonatal cardiomyocyte proliferation by increasing PDK4 and
HMGCS2 expression through PPARS [ J]. PLoS One, 2025, 20
(5) :e0318178. DOI; 10.1371/journal.pone.0318178.

Tan Y, Ye D, Qian C, et al. Yin yang 1: A potential regulator of
immune related diseases and cancer immunity[ J ]. Biochim Biophys
Acta Rev Cancer, 2025, 1880(5) :189389. DOI; 10.1016/j.bbcan.
2025.189389.

X4 R, BRAY, RO, (LA X R A i 4 127 ILYE
(2019 4FRR) Y EL T ] P ESEHULRRER, 2020, 35(3) : 185-
187. DOI: 10.19538/].ek2020030604.

DUBCE, 25, £22, % LR IS W fE( M. 2 i dbat.
BR£ R AL, 2007 54.

Abubakar M, Irfan U, Abdelkhalek A, et al. Comprehensive quality
analysis of conventional and novel biomarkers in diagnosing and pre-
dicting prognosis of coronary artery disease, acute coronary
syndrome , and heart failure, a comprehensive literature review[ J]. J
Cardiovasc Transl Res, 2024, 17(6) :1258-1285. DOI. 10.1007/
$12265-024-10540-8.

B8, KRS, XUJT, % M sB7-DC,CCL2 X} % 4: JL# RMPP
AR AR ()] KB BR 2 Sl IR, 2025, 22(19) :2612-2617.
DOI: 10.3969/j.issn.1672-9455.2025.19.004.

AR, Tk, R MR SRR S ILANE M CceL2,
CCL4 ,CXCL8 ,CXCLY A5 Ut i i e &R [ J]. ik 75 = 2

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

Zki, 2020, 32(3) :48-53. DOL; 10.3969/j.issn.2095-140X.2020.
03.011.
Chen T, Ye L, Zhu J, et al. Inhibition of pyruvate dehydrogenase
kinase 4 attenuates myocardial and mitochondrial injury in sepsis-In-
duced cardiomyopathy[ J]. J Infect Dis, 2024, 229(4) .1178-1188.
DOI; 10.1093/infdis/jiad365.
Zhang Y, Li J, Qi H, et al. Mechanisms of PALLD, PRKCH,
AKAP12, PDK4, and CHIT1 proteins in serum diagnosis of neonatal
sepsis[ J].Clin Lab, 2022, 68(11):10. DOI. 10.7754/Clin. Lab.
2022.210917.
Rodriguez-Campuzano AG, Castelan F, Hernandez-Kelly LC, et al.
Yin Yang 1: Function, mechanisms, and glia[ J]. Neurochem Res,
2025, 50(2) :96. DOI; 10.1007/s11064-025-04345-7.
Huang Y, Li L, Chen H, et al. The protective role of Yin-Yang | in
cardiac injury and remodeling after myocardial infarction[ J]. J Am
Heart Assoc, 2021, 10 (21):e021895. DOI. 10. 1161/JAHA.
121.021895.
Yang M, Xuan A, Zhu G. Diagnostic efficacy of combined N-Termi-
nal pro-brain natriuretic peptide ( NT-proBNP) and cardiac Troponin
I (cTnl) testing in myocardial injury of children with mycoplasma
pneumoniae pneumonial J]. J Multidiscip Healthc, 2025, 18:3709-
3716. DOI. 10.2147/JMDH.S527700.
o, Ahfd, KE. HeRESE BULIMYE sTREM2 1 YY1 KK 5
DU G R ST [T]. dRic S/ BT S IR IR, 2024, 31
(5) :834-839. DOI; 10.11748/bjmy.issn.1006-1703.2024.05.011.
EREER ETT T 2 RE K R B DURTE
SRS PR 2 ARG 3 R T A AR LRI TS AN R A XU
TRIBN L PRLALL ) ] 5 0 T A9 2% 7, 2025, 33 (7) 2 27-
31.DOI:10.12114/j.issn.1008-5971.2025.00.096.
Thle, ok, P IR, LB EE A A R0 ) IR A R PR 3R B
BRI E[ )], PARER B G2 A0, 2025, 35(22) :3420-
3425. DOI; 10.11816/¢n.ni.2025-250853.
FERKIN o5 B BRAIRT , 45 BT AR bR HROX 48 407 )L 2 5 AE il
RALILAE PRI B OFTE L] e R B2 2, 202417
(8) :881-885.D0I:10.3969/].issn.1674-3806.2024.08.08.
TBREIR, B8 ARLL, XA, 45 ML MxA | YKL-40 /KP4 JL# RSV
it 9 95 15 Rl PR 25 J=) AN (RIS [ 7). BEERG 24 35, 2025, 24(2)
192-197.DO0I;10.3969/].issn.1671-6450.2025.02.013.
LR &5 o A el g WO F I 4= W [T = e -4 = R e 4 =
FIA TUBRAF S5 R FH GG 3 3Rk K TS ME )]
[EIf R 5% € 2%, 2023, 14 (6) : 33-39. DOI: 10. 3760/ cma. j.
¢n115570-20231006-01337.
Huber M, Bello C, Schober P, et al. Decision curve analysis of in-
hospital mortality prediction models: The relative value of pre- and
intraoperative data for decision-making [ J]. Anesth Analg, 2024,
139(3) :617-628. DOI: 10.1213/ANE.0000000000006874.

(ks H 97.2026-04-03)



© 934 - BEMENG 2 2026 4F 8 A5 25 %45 81 Chin J Diffic and Compl Cas, August 2026, Vol.25,No.8

[DOI] 10.3969 / j.issn.1671-6450.2026.08.008 A LB 98 e e

CT FEVE S BB A L3 ATF4 YWHAG XK 25/ 5
N3 BE & 1S 1Y PRAS 4 1A

B EAF RS Gde it LAk BE

HATWH . Py 2022 4RI H (2022]M-582)
FEH AL 716000  FEZE, PRV AE 22 T A RO e p 2 N
WIEMES : FWE , E-mail : 48104395@ qq.com

[# ZE] B 5 CTHEESRIE MG L R F T 4(ATF4) (14-3-3y HH ( YWHAG) XA s A
IHABRSES (PSCL) MATAS B, o3k TEE 2023 4F 3 J1—2025 4F 5 J 1221 A R E B # & N BHE B 26 rp i
196 451 g iz v 4, ¥94T CT MR vE g, MR 4275 & 4 PSCI 4324 PSCI W.4H 121 #H13E PSCIL F4H 75 1], 55 5 B Jm] 447
B B f AR 160 A (BT JBAL , SR AT ELISA A I3 ATF4 \YWHAG /K 2 % Logistic [0113 5387 g 4
FBA R PSCL WY R2 I R 3 5 3238 TARRRIE (ROC) M4k 4307 CT HEE S UG 3 ATF4  YWHAG X i 25 i (R 25 &
A PSCI FIFIME ., &8 M4 75 ATF4 . YWHAG 7K V-5 T gt % I 4H (/P = 14.681/<0.001 . 15.167/<
0.001) . PSCI 374 ] 5y b etk &5 5 36 (MMSE) 343 IR I 42 ( CBF) il M 75 5 (CBV) Il F3E PSCI W4 (1/P=25.742/<
0.001 ,4.724/<0.001 ,7.455/<0.001) , F- 34338 2 I [A] ( MTT) KIS ] (TTP) M 7% ATF4  YWHAG 7KF &5 T3k PSCI
W4 (1/P=5.587/<0.001.4.839/<0.001 .7.430/<0.001 .6.646/<0.001) , Logistic [T1JA43:47FBH MTT & TTP K  ATF4
= YWHAG m 2 Mize s 3 PSCL 2 Al S7 fa B R [ OR(95%CI) = 2.141(1.220~3.758) ,2.512(1.363 ~4.630) .
4.271(1.817~10.038) .5.455(2.063~14.421) ], MMSE $¥-43 & . CBF & .CBV & 2 M7 Ry H K[ OR(95%CI) = 0.651
(0.428~0.990) .0.691 ( 0.491 ~ 0.972) .0.643(0.438 ~0.944) ], ROC Hi£k 4 #71& B, CBF, CBV MTT,TTP , ATF4
YWHAG By K 7S 25 64 0 ik 25 i B 2k 2 PSCIL Y AUC 43311289 0.696,0.791 ,0.750,0.703 ,0.752 .0.717 .0.934 , 7<%
BEA TR AUC & T H 4 B B W A9 AUC (Z/P=5.124/<0.001,3.862/<0.001,4.231/<0.001 . 4.657/<0.001 ,
3.985/<0.001 4.412/<0.001) , Z5i& Rz B F IS ATF4 YWHAG K38 ik, B4 CT 5 S 500 i
At & PSCI RO RCRETE &5 , A1 4l Bl R ITAS .

[XBiR] W INTHRERE AT ; CT BB IE W B F 4;14-3-3y A WM ME

[hESES] R743.3 [ Sc#ktRiEAE] A

The evaluation value of CT perfusion parameters combined with serum ATF4 and YWHAG for post-stroke cognitive
impairment Bai Yugian, Xue Zhaoting, Bai Ruyw, Wei Dubing, Tian Tian. Department of Neurology, Yan’an People’s Hos-
pital, Shaanxi, Yan’an 716000, China
Funding program . Shaanxi Province 2022 Science and Technology Program (2022JM-582)
Corresponding author; Bai Ruyu, E-mail; 48104395@ ¢q.com

[ Abstract] Objective To explore the evaluation value of CT perfusion parameters combined with serum activating
transcription factor 4 (ATF4) and 14-3-3 protein gamma (YWHAG) for post-stroke cognitive impairment (PSCI). Methods
From March 2023 to May 2025, 196 stroke patients treated in the Department of Neurology at Yan’ an People’ s Hospital
were selected to constitute the stroke group. All patients underwent CT cerebral perfusion imaging and were divided into a
PSCI subgroup (n=121) and a non-PSCI subgroup (n=75) based on the occurrence of PSCI. During the same period, 160 in-
dividuals undergoing routine health examinations at the hospital were selected as the healthy control group. CT cerebral perfu-
sion parameters and serum ATF4 and YWHAG levels were compared among the groups. Multivariate logistic regression anal-
ysis was used to identify risk factors for PSCI. ROC curve analysis was performed to evaluate the predictive value of CT per-
fusion parameters combined with serum ATF4 and YWHAG for PSCI. Results Serum ATF4 and YWHAG levels were sig-
nificantly higher in the stroke group than in the healthy control group (#P=14.681/<0.001, 15.167/<0.001). In the PSCI sub-
group, MMSE scores, cerebral blood flow (CBF), and cerebral blood volume (CBV) were significantly lower than those in the
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non-PSCI subgroup (#P=25.742/<0.001, 4.724/<0.001, 7.455/<0.001), while mean transit time (MTT), time to peak (TTP),
and serum ATF4 and YWHAG levels were significantly higher (#P=5.587/<0.001, 4.839/<0.001, 7.430/<0.001, 6.646/<
0.001). High MTT [ OR(95% CI) = 2.141 (1.220-3.758) ], high TTP [ OR(95% CI)=2.512 (1.363-4.630) ], high ATF4 [ OR
(95% CI)=4.271 (1.817-10.038) ], and high YWHAG [ OR(95% CI)=5.455 (2.063—14.421)] were independent risk factors
for PSCI, whereas high MMSE scores [ OR(95% CI)=0.651 (0.428-0.990)], high CBF [ OR(95% CI)=0.691 (0.491-
0.972)], and high CBV [ OR(95% CI)=0.643 (0.438—-0.944)] were protective factors. The AUCs for predicting PSCI using
CBF, CBV, MTT, TTP, serum ATF4, YWHAG, and the combination of all six factors were 0.696, 0.791, 0.750, 0.703, 0.752,
0.717, and 0.934, respectively. The combined prediction of these six factors was significantly superior to each individual pre-
dictor (Z/P=5.124/<0.001, 3.862/<0.001, 4.231/<0.001, 4.657/<0.001, 3.985/<0.001, 4.412/<0.001). Conclusion ATF4 and
YWHAG are abnormally overexpressed in the serum of PSCI patients. Their combination with CT perfusion parameters dem-

onstrates higher predictive power for PSCI and may assist in the clinical evaluation of stroke complicated by cognitive impair-
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ment.
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IiZe e B 3 & A PSCT AYRZ A IR 2 5 3230 % T AR RRAF
(ROC) Hh £ 5> H1 CT ¥E 7 2 BBk & L3 AT,
YWHAG X i 25 op g8 3 & A= PSCI () # M {6, P<
0.05 8 2ERA G E XL,

2 &% B

2.1 2 I ATF4 YWHAG /K Lea  Mide o 4 ifi
H ATF4 YWHAG /K- F gt e B4, 22 A g it
2R (P #1<0.01) , WWFE 1,

R HEEEXT IR Sk 2 LIS ATF4 YWHAG 7K - Lo

(x+s)

Tab.1 Comparison of serum ATF4 and YWHAG expression be-
tween healthy control group and stroke group
4G % ATF4(ng/L) YWHAG ( pg/L)
filt FEu i 20 160 337.45+40.192 29.02£4.37
i ke 196 406.59+47.2 38.46+6.81
aisi 14.681 15.167
P1H <0.001 <0.001

2.2 2 WAIGRTTR K M ATF4  YWHAG /K b
PSCI .21 MMSE ¥ 43, CBF . CBV X F3E PSCI I
ZH ,MTT . TTP I3 ATF4 YWHAG 7K TE PSCI
T4 (P ¥9<0.01) , W3 2,
2.3 ZNEK Logistic [ 53 H7 fixi 4 v £ 3 & A PSCI
IR R DL PSCI KAz R AR i (IR 217
BRO0") AL 2 P<0.05 Wi H (ELA &, JRE
RN b B AT Z N R Logistic [IH50Hr, 4%
7R :MTT &\ TTP K | ATF4 % | YWHAG & 2 i 4
B PSCL & A B ST fE B I 2, MMSE 43 5 CBF
1= CBV s A4 2 (P<0.05) , L3k 3,
2.4 CTHEFESEEA M ATF4  YWHAG X i 25 H
BE KA PSCLITIMNME 2] CT HEFE S A

F2 AF PSCI LY PSCI M2 A & v A8 5 Il R B2 it 5
ATF4 YWHAG /K- 4

Tab.2 Comparison of clinical characteristics and serum ATF4 and

YWHAG expression levels between patients in the non-

PSCI subgroup and the PSCI subgroup

AE PSCIF4]  PSCI W4

o (n=121)  (n=75) X/ PHE

TR %) ] B 67(55.37) 39(52.00)  0.212  0.645
4 54(44.63) 36(48.00)

AR (Rxs, %) 62.68+6.52  63.05+6.71  0.382  0.703

BMI( %+s,kg/m?) 22.30+2.14  22.15+2.36  0.458  0.647

WL [ ( %) ] 30(24.79) 16(21.33)  0.309 0.579

RIS (%) ] 37(30.58) 24(32.00)  0.044 0.835

WA PR [ B (%) ] 22(18.18) 18(24.00) 0.965  0.326

IR B (%) ] 78(64.46) 51(68.00) 0.257  0.612
WEPRIG [ (%) ] 28(23.14) 16(21.33)  0.087 0.768
=R e [ 9 (% ) ] 32(26.45) 20(26.67)  0.001 0.973
L[ (%) ] 54(44.63) 31(41.33) 0.205  0.651
KIRERFETA] (x2s,h)  3.65+0.60 3.71+0.58 0.689  0.492
BIRFER (%) ] 0.294  0.863
57 B/ G 42(34.71) 28(37.33)
ToH A 58(47.93) 36(48.00)
oAl 21(17.36) 11(14.67)
A A (%) ] 0.382  0.537
i AR 5L 98(80.99) 58(77.33)
i £F% 1L 23(19.01) 17(22.67)
FEREERAL[ (%) ] 1.483  0.476
CIEGEDD 72(59.50) 38(50.67)
JEEER 35(28.93) 26(34.67)
RA 14(11.57) 11(14.66)
TOAST 4 EI[ fl (%) ] 0.460  0.928
KBk HETE AL, 52(42.98) 35(46.67)
DR IE 31(25.62) 18(24.00)
/NSl ik A 2E 28(23.14) 15(20.00)
Hofl/ AR 10(8.26) 7(9.33)
MMSE #¥43 (x+s, 47) 28.15£1.02  18.59+3.88  25.742 <0.001

CBF(ats,ml - 100" - min™')  47.82+7.38 43.19+5.32 4.724 <0.001

CBV(x+s,ml/100g) 2.16+0.52 1.64+0.39 7.455 <0.001
MTT (x+s,s) 3.39+0.63 3.92+0.67 5.587 <0.001
TTP(xts,s) 4.01+0.58 4.46+0.71 4.839 <0.001

ATF4(x+ts,ng/L)
YWHAG (xs,pg/L)

386.75+44.13 438.59+52.45  7.430 <0.001
35.89+6.57 42.61+7.33 6.656 <0.001

F3 ZPE Logistic MIHAHT KA p 35 &A= PSCI 1521
EN
Tab.3  Analysis of influencing factors of PSCI occurrence using a
multi-factor Logistic regression model
HAzHE B SEfH Waldfi P ORfH  95%CI
MMSE W43 -0.429 0214 4.023  0.045 0.651 0.428~0.990

CBF i -0.370 0.174 4.512  0.034 0.691 0.491~0.972
CBV & -0.442 0.196 5.077  0.024 0.643 0.438~0.944
MTT & 0.761 0.287 7.036  0.008 2.141 1.220~3.758
TTP K 0.921 0.312 8.716  0.003 2.512 1.363~4.630
ATF4 & 1.452 0.436 11.088 <0.001 4.271 1.817~10.038

YWHAG 1.697 0.496 11.699 <0.001 5.455 2.063~14.421
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M35 ATF4 \YWHAG 7K - $50 0 fili A% v £ 35 & 2 PSCI
# ROC 4k, I8 AUC, 45 7R . CBF .CBV \MTT
TTP \ATF4 YWHAG HUl K75 35 156 A 000 i 2 v i
KAz PSCI B AUC 435124 0.696 ,0.791.,0.750,0.703
0.752.0.717.,0.934 , 7S EBCA BUN Y AUC & THA A
PRI K AUC(Z/P=5.124/<0.001 .3.862/<0.001 .
4.231/<0.001.4.657/<0.001 ,3.985/<0.001 .4.412/<
0.001), W% 4 K1,

R4 CTHEESHIRA T ATFS  YWHAG B Al A v i 3%
KA PSCI M (i
Tab.4 Comparison of the value of CT perfusion parameters com-
bined with serum ATF4 and YWHAG expression levels in
predicting PSCI

R sy Youden

5%CI Ny
3% saa

G HWT{E AUC

CBF 25l 606 0.627~0.760 0.800 0512 0312
100g™" -« min

CBV 1.88 ml/100g 0.791 0.727~0.745 0.800 0.686  0.486

MTT 3.61 s 0.750 0.684~0.809 0.707 0.694  0.401

TTP 439 s 0.703 0.634~0.766 0.547 0.769 0.316

ATF4  402.20 ng/L 0.752 0.686~0.811 0.760 0.636  0.396
YWHAG 39.50 pg/L  0.717 0.649~0.779 0.600 0.744 0.344

NERE 0.934 0.890~0.964 0.853 0.876 0.729
1.0F
0.8
il 0.6
% CBV
0.4+ — MIT
TTP
i ATF4
0. 2HmF" — YWHAG
g NEBE
— ZEL
0 1 1 |

1 |
0 02 04 06 08 L0
1he 5 2

Bl 1 CTHEESEIKA MG ATF4 YWHAG 7K HU i 4= rh
A KA PSCLIY ROC 2k

Fig. 1 ROC curve of predicting PSCI using CT perfusion

parameters combined with serum ATF4 and YWHAG ex-

pression levels

3 3 i

i 2 g R A 50 1L 97 2 % v W I i S 0
ZUJREHAMEGOR . 1990—2021 4F ], L BRI 2R &
R ETF70%  FET AEE AN 449 PSCI 1R My ik

Ay DR RAE , RT3 5 R R R R S AR A
ik, PSCI Y & A B 22 R BEAL I , £ 465 v
TN 2 g M B N 4R I U K 58 ik T BE i A
AT IR B AR T U XU R B A A
B AR B A EEIE R L,

CT 8 7 J A% 38 ok s 25 W0 %o L 5703 2 ik 26 22 17
R[] -5 AR Ak, W] S A I WA AR SRS B
AR EY , CT EESHE E AR B T Ea
A 1 B TR, I DA I A5 P DA 6 e i H1 D T
BAEEE X AW 5 B, PSCI L4 B ¥
CBF .CBV [ E &%, MTT  TTP & #E K, CBF F[%
1 CBV Y5/ 38 5 $1 7 ik 28 24k~ dle o, s AIG i RS
MTT 55 TTP 4 W] iz B i 1t 97 ¥F P ) < 7 S AR 43
AN B BV T A5 T RS PSCI A 1) 2 A Hi L
Rl AR S ST AE A ol A 2E S B0 v E 1
TR, M A ShIE T DR sz B, e RN MTT 48
EEPRIE A DA iR CBF; AL #6398 5, CBF Al CBV
B2 T R, e 2 2 SRR I 2 1T 5 e Ve i A
-2 DA T AR O i XA fE AR S M g R A
BT AR T A R — RS, CT BT
FHFPEAS A v J 5L 300 i 3 8 R S A T fig A
feie it b k4

ATF4 S2: 4 N N B N BB R, ) 25
BN A7 B TR R S R B A
PAT- AR Kumar 2822 WF98 R L, M5 ATF4 %
KA A 5 s 2 ] IRVE S OBV R . A S
/N, ATF4 A i 5 Gk A s A B8 b sh 852 1.
PR 2% | FEAZTT AT 0 43 F ML & 5 5 R
VEF'™) . ARBFFE R, PSCI W 4158 3 175 ATF4 He i i
FThE, B PSCL & A 2 i PR 2, 4R 7R Hon] 7 S A<
WS ARG N AR AR . HED A S i) )R
21 ATP FEU T 30 T I P 8 SR R T & ik R R T
BEE Y, BRI ATF4 2235 FE, —J5 1 ATF4
W FAEB R R LUK RN AR, o) —Jr i
FRor it B O WIS 3h C/EBP [R5 8 P 0 Tl
[ I E G E2 e S

YWHAG HA7 845 Z P {5538 i | 2+ 40 B D) fig
Feoae J fg 52 Ml vl 9 M AR . TERPZ R G,
YWHAG Z 54 o8 F 1) W R AT Mt
P R AR I BE A B A TR L B SR
LB HE5E 2 B, YWHAG 75 Bl R 2% 5 2R vh %63k 57
W, SR AR BV OE, AR K B, PSCL iR
L YWHAG 7K 2 F+ 8 H oGk %, 5 Guo
LS AR BT JR P TR P RO g 4 SR — 8, $ o T B
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Z 5 R 5 ] YR AR SRR AL, AR
e M P T A0 & A SR, YWHAG ] 3 o 3 45 4% R -
kB A5 5 B R M N TR 2 5 i R IR AL 3-8
it/ 2 [ I B A I BSOS AR i e g Y
AW ROC #h 0 Hrdh 5 s, B — CT #EVE
SR bR S W X PSCI Y T RE /1 A BR, CT 3
HESHURRE R WL 3 )1 RS B 5 Z AR
TS b BRI o 25 0 U A2 SR A B ) A R
Rtz RENE T, BRAESHES LERED
BAOAMEREAHIA L AUC 35 0.934, B EL T % 45
PR BIREUIN B e A AR AR A& & T 45 b T
SRS S FERIBEME, B R TR — bR 2 4
AR S A K R BR 1, A5 BTS2 PSCT #4738

AEUEL)
4 # it

25 LNk, i ATF4 YWHAG 1 PSCI & 57
AR, S CT HETES BN PSCI /Y T 2 hE
B, T PSCI BIlm RITAYL . A8 briE SRR AL
R NI RER S AT 5 A TR AL T8
RS T BB FEAT A A — % SR BR S 6 W 1T >
B RBEVHAG CT #EESBCS AR W hs S 00 sh 721k
XFNFR S BIFFEE BN Sy o HR AR AR BN,
RIATINBIGUE . ARMIFTE ] 255 Z RSN I
IR RERE IR B TP AL Y w1, oE— PR
AL 25T IR S N ZRE A ATF4 [ YWHAG #ikK
SEXF NI RE A RE M, % F HAE g W A TR Al
171k,

28 0 52 T A VR R T i
EE Ik

& E2AF BRSO R, SR AR e SR E 5B
RS HIERES I G4 2 PR T RIEFSHE B
B 5 GETH AT IR SCB R Ak vk BORME SR I
B2 3k
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FEH . VG N ERRF TR H (202103021224449)

PR BT 030008 K, K FUHER (FEHT) A3 PR RLEBE Bl 2 R BREZE 5Kk e 2% REHF) 5 030032 KJF, 1P R A
B Bl 2 R (PMEE) 5 030012 KRJE, LT A R EEBE 228 (FLHT)
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[# ZE] BE  SHIPTRTE RS E P AN ATRIT BT R 32 A 56 & 91 8 g mAE (9 aR , A&
[P IR 2020 4F 1 H—2024 4F 8 H KJFARER () A BRA ) B B il 2 IRHS IR B B AF b VT AS T} 32 i 45 38 & 9%
R I B 86 A, ¥ FRIAYT I AN 4: & A S+ AL, 45 43 ], 2 345 T3 T , g A4
TITHEN NIRIT , BPi+A AL T BIRIVE I BB S WA ARIT, RT3 12 A, R 2 IRIT AR AR
B KA ST RS MRS bR ALRR AR 2 A REPE S BUS TS sy B WA TG She IiEsr . &R BT 12 JA)E,
FAH+ A ALLIGRIA T S SR T2 A4 (90.70% vs. 72.09% , X2/P=4.914/0.027) , H4i+/ A4l TC TG,
LDL-C ApoAl ,ApoB /KA T # 224 A2H , HDL-C K F- 5 T 24 A4 (1/P = 3.989/<0.001,5.946/<0.001 ,4.979/<
0.001.6.014/<0.001.5.087/<0.001 .4.977/<0.001) ; B3+ AZH Fib ACE 3K BB 4 1 5540 86 BE 4 i A4 2% 38 1%
THZA AL (1/P=4.851/<0.001.,5.902/<0.001 4.186/<0.001 .4.486/<0.001) ; FHi+ 4 A NIHSS .mRS PEAHIE T4
24 N2 MBI 435 TR &4 A4 (1/P=5.164/<0.001 .8.962/<0.001 .4.387/<0.001) ;2 A B LA 2% S o4 1t
N (P>0.05) . & FIRIVEILERBLIR A WA ANIRIT BT AN 32 WiAH 58 & 3 = BRI 2B 197 8 2%, vl
3G A ARG L IR S AR 2, T A 22 D BE B R B O WU 0, B e B R AR TR TS SRR T .

[XBEIR]  WGIFE ; = G UK 5 BT PE L BB ; Bl 2o ATRIT s BTFLARATT ; AR ; #h 2 DI REPES> s I 4L

(FESES] R743.33 [ T#tFRiRAE] A

Application of alirocumab in elderly patients with cerebral infarction complicated by hyperlipidemia intolerant to
statins, and its impact on neurological function and prognosis Chen Yanjun" , Sun Bo, Zhang Longxing, Kong Yu, Wu
Xuemei. ~ Department of Neurology, General Hospital of Taiyuan Iron and Steel ( Group) Co., Ltd, Shanxi, Taiyuan
030008, China
Funding program: Shanxi Provincial Basic Research Program Project (202103021224449)
Corresponding author: Wu Xuemei, E-mail.914294456@ ¢q.com

[ Abstract] Objective To investigate the efficacy of alirocumab combined with neurointerventional therapy in
treating elderly patients with cerebral infarction complicated by hyperlipidemia who are intolerant to statins. Methods A total
of 86 elderly patients with cerebral infarction complicated by hyperlipidemia who were intolerant to statins and admitted to the
Department of Neurology, General Hospital of Taiyuan Iron and Steel (Group) Co., Ltd. from January 2020 to August 2024
were retrospectively selected. They were divided into a conventional group and a combined group according to different treat-
ment regimens, with 43 cases in each group. Both groups received basic treatment. The conventional group additionally re-
ceived neurointerventional therapy, while the combined group received alirocumab combined with neurointerventional therapy.
Therapeutic efficacy, adverse reactions, as well as lipid profiles, hemorheology, neurological function scores, prognosis scores,
and activities of daily living scores before and after treatment were compared between the two groups. Results The total ef-
fective rate in the combined group was significantly higher than that in the conventional group (X’=4.914, P=0.027). After 12
weeks of treatment, levels of TC, TG, LDL-C, ApoAl, and ApoB decreased, while HDL-C increased in both groups, with
more pronounced changes in the combined group (¢=3.989, 5.946, 4.979, 6.014, 5.087, 4.977, all P<0.001). The combined
group had significantly lower levels of FIB, plasma viscosity, whole blood high-shear viscosity, and whole blood low-shear
viscosity than the conventional group (=4.851, 5.902, 4.186, 4.486, all P<(0.001). NIHSS and mRS scores decreased, while
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MBI scores increased in both groups, with more marked improvements in the combined group (¢=5.164, 8.962, 4.387, all P<

0.001). No significant difference was observed in the incidence of adverse reactions between the two groups (£>0.05). Con-

clusion The combination of alirocumab and neurointerventional therapy demonstrates significant efficacy in elderly patients

with cerebral infarction complicated by hyperlipidemia who are intolerant to statins. It can improve lipid metabolism and he-

morheology, reduce neurological impairment, enhance prognosis, and improve activities of daily living.

[ Key words)

logical function score; Therapeutic effect

IR LA 5 R A T AR NRE A B T kS R A
1k (atherosclerosis, AS) BEERIE il o] 5 25 1048 B2 %5 |, 1M
o0 J LA S M L5 5 1) B AE R R I
PRH R A2 ARG IR 10890 , LA E S8 B 72 il
W SRR MU B I R G 4 2 i A (ER S
AT MR R A 25 245 40 , LA T30 B A 1 67 P 0 7 O ke 5
BAEWUS  BEALAFFT R, I AR BT HE o fib 7T 4
NRERR 259 , AT B = {2 BE AR 2 19 (low-density lipopro-
tein, LDL) 32443 14 , 90 4G %5 B2 )i 25 11 EL T B ( low-
density lipoprotein cholesterol, LDL-C) & h, 40 #il B
Heml 2R BT  ARR 43 fB 3 X T T2 250 R 32, AT
REAR A PED o BT PG T BT i 4 1 e 1
fiff ki B9 7 2 9 ( proprotein convertase subtilisin/kexin
type 9, PCSKO) #1457 , ] 40 i 1t A7 B 15 ot 240 i Jig ot
DURR A P9 B D R e ) i BT R 1 L BT
FRZA ATEMREZE 5 I 5 1 HLAE HH B9 00 1 oK LA
1, ST AT SR ST B A PG JE BB Ie  p 22
I AIGI T BT AN 32 IRAEAE 5 w55 I MLAE BT 3L
Kz et i r
1 #EREFE
L1 PRBORE  [IBUPEBE R 2020 4F 1 H—2024 4 8
HORIEAN R (4RI A7 BRZA wLEEE Bl 28 N RHZIAR 1Y
EAFMTT AN 32 IR AL A5 I 55 IR MUAE 2 86 1], #7118
RITIT A 73 L+ A M A4, 4% 43
1,2 il RGBSR, 22 5% B4 L (P>0.05)
BAFHME, W3R 1, RFTRE R ZE 2%
HIL1E (202409 ) , & F/ 805w 1 7045 [7) 501 4 & 0
TR
1.2 WEBIIEREARE (1) PAbRAE . OFF & IEESE 12
Wibr " s @4 A i B U 12 Wi bR v @FF A 7T
RISz hrfE s 2238 2 Fp S L EOR R Fh AT (A4
/0 1 FARTEVESL 1 FOKIEYEMTT) A2 ; @R i 4
WRAFRAE " RAS T 50% ~ <69% 52 LAy PP EERRAS | 3
ZEHE 69% ~99% 5 ST FEHAS ; O EVE I ; @ RETE
TR s A SER S DREZ T 1A H A IR i
NRZ5 95 @ A Bt 35 [ & Sr T A BF 5% B A b R
(NIHSS) #4935~ 25 43, (2) HEBRbr . OBR A

Cerebral infarction; Hyperlipidemia; Alirocumab; Neurointervention; Atrovastatin; Blood lipids; Neuro-

PCSK9 #5513 st s @ k2w 3 A~ H WA S sh bk N
FESHI A ; R 16 s H il sk B A H il fii 1] ; D&
I FHBNELR I RERR AT ; @Ml AMIT R 5 5 © ™ 5 ¥ 1 )
B RERG ; COTE Bh Ik /5 P Jk e

R 1 AN AL SR AHIRIRGOR L
Tab.1 Comparison of clinical data between the conventional group

and the combined group

MZNAE B+ AdL

o H (n=d3) (n=d3) X2/t P{E
(%) ] B 28(65.12)  25(58.14)  0.443  0.506
% 15(34.88)  18(41.86)
SR (Rxs, %) 70.10£2.26  69.02+3.21  1.804 0.075
BMI( x+s,kg/m™2) 24.11£1.78  23.62+1.69  1.309 0.194
W R[5 (%) ] 25(58.14)  22(51.16)  0.422 0.516
RIS (%) ] 16(37.21) 19(44.17) 0.434  0.510
FIGAE L[ B(%) ] 7(16.28) 6(13.95)  0.091 0.763
e LRI [ B (%) ] 28(65.11)  23(53.49) 1.204 0.272
BRI [ (%) ] 24(55.81)  26(60.47)  0.191 0.662
JAEBE I A ( %+, h) 15.21£4.09  13.69+3.34  1.888  0.063
FESERR AL H A2 (X5, cm)  2.06+0.18 1.98+0.22  1.846  0.068
PR BE AL [ 1] (%) ] 0.850 0.654
TR IX 26(60.47)  30(69.77)
g - 11(25.58) 8(18.60)
Jiki T 6(13.95) 5(11.63)
Jiw il A AR (%) ] 0.420 0.517
g 22(51.16)  19(44.19)
ilcs 21(48.84)  24(55.81)

1.3 R 2 X T BERAR AT S B () R A
25 et AT PR S B ) 41K 20 mg 1 IR, 454 2 Wk, i 4
BIT 12 8, &N AL TSN ANIGIT BB
FiME , 7R 22 DRR Rk 1 , 2B sh bk 2 A 55
SRS IS BRI ST E 4 000 B4 B HEE, T E
TR ML/ X 52 WA 1050 2 Ao R s ot DX A ) SZ A7
ORI, RS 220951 5 F K S A 26 2 Mt b
HAFT I PEMEE G, AL i 4w, W
T S 200 U Sl R e 2 2 A b SR, 16 HL 5 i A
FEOMRAT S 5~ 10 min J5 K ST AE RS 251
A I UL, S U | 0B T AR R, Uk
SR, FUGE R E A AN A P, A R )
T Bh RS , 6 IR P A 2 Lk O, S5 SR TF R, B+
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I AR 2 N ALIR YT S mly T 55 7 Bl A PG 0 4t
( Sanofi Winthrop Industrie) 75 mg 2 FiES, & 2 f 1
W ESHRYT 12
1.4 WERAEbR 5 7k
141 MAEFEPRAIN . TYRITHTE RAE 2 AR A I8
KL S ml, B0 B ELYE , 2R ] Cobas 8000 4 H
AL BT AL (72 Roche 23 ) & 3 TC (48 1k i
) TG (A AL ) . LDL-C ( Frieddewald %) HDL-C
(VLVEIL) K, TC TG 5 &M [ I 5 A= 90 A
" (575 . TC0102 . TG0102) , LDL-C {3 & [ i1k %
LY (575 . PMK1152) ,HDL-C il & [
VAT A A T (5295 . YS01556) . ApoAl  ApoB 4T
DA e L b vk I 5 37 6 0 AR TERH N A
P25 SO ME 20132401544 )
1.4.2 IS 2 A I . >R ] SA-6000 1 2 il it 22
B (AL TER A L T ) A M 2 266 3 4 il s DD &
JE 4 AR 266 B 7K S 5 958 o I ARG TN 2T 24 2K 4 D (i
brinogen , Fib ) 7K~ i35 &4 A _FifE R A A F],
1.4.3  MEIIEE WS EOL . B & 416 06 sh Ak 1 174l .
(1) R F NIHSS 3144 2 4B & IR IR G 21
RE AUFE 11 TNZS, B4y 42 4%, 184 S50 & Th g i
FEPE R IEAE" ; (2) MR Rankin £ (mRS) ¥4 7
JE L0 43, JCREAR 5 1 43, BRBEASBH & AR5 m T AR
52 4%, Feistskis A H R AR RE T (X TARAA e
TR 53 4, v EE AR BR 4 7E O A B (R A T AR AR
IGBITAB NI ;4 43, AR B 178 75 A PR Bl , ™
SO H H A 5 4, PR E R K/ME SR RMR,
SEATAIBY ;6 43, 3BT (3) MK Barthel 4544

(MBL) AL H A TR e T G R VR AR DA
A R A NME R ERESh AT0E (COF
HWALAT/ R R ) L B AR SE 10 ANIH, Bk
100 43, 950 5 H# ARG RE I IEAE

1.4.4  RE RN IGS7 A B I 518 TS 8 %O
WX i S DA R RN

1.5 IRIFROTMARAE " (1) FEARE L NIHSS I
SYBEMRIREE [ IRITRI-IRYT )R ) /IRITHT ] =90% , A= 1%
Al EAREEE N 0 9, (2) i UEAE  NIHSS P43
FEAIK 46% ~ <90% , A= 15 AT H R FRFRE 1~3 945 (3)
A . NIHSS PR3 AR 18% ~ <46% , H # A3 75 A\ 5
WL, (4) AR LB AL . NTHSS PR LR [ MK <4 43
R TCAE A, NTHSS PE43 380 = 18% A %Ak, H % A= 16 75
ANGUEEL, B (%)= (FEAPE A + 1835 3820 + it
)/ B 100%

1.6 SGiit#Jdrik RJH SPSS 25.0 ¥ AF #4148t
Bt THECTRLUTEE A B EE (% ) 2o, 4L 1R] AR
X2 KR AR B AR T ORI A ws 278 ,2 IR EL
SR MSTREAS ¢ K036 P<0.05 H2E A G4 L,
2 &% R

2.1 2HIGRITRLILE: BT+ AL IRIGYT B
R 90.70% , = TS ALY 72.09% , 2 R A 5t
P X (P<0.05) , W 2,

2.2 24IRYTHIE BR84S LhiE  IRYTHT,2 iR
AT bR 3L, 22 G T4 B X (P>0.05) ;7697 12
E‘J}ﬁ,2 H TC.TG,LDL-C ., ApoAl . ApoB 7J(—T[Zﬂ]|¢z|§1f§,
HDL-C 7KF-¥5 7+, BT+ A LR/ T 5 iR B K
TN A4L(P3#<0.01), 03k 3,

R2 MENALE PG+ ALLIRRIFRLES [61(%) ]
Tab.2 Comparison of treatment efficacy between conventional group and combination group
41 5 %5 FEA PR ik g T A BAERE
N AH 43 8(18.60) 13(30.23) 10(23.26) 12(27.91) 31(72.09)
FR+ A A 43 12(27.91) 20(46.51) 7(16.28) 4(9.30) 39(90.70)
U fe U=2.314 X>=4.914
PiE 0.021 0.027

R3 MEN AL BHA AR RIS MRS b7 HE AR

(xxs)

Tab.3 Comparison of blood lipid indicators before and after treatment between conventional group and combination group

4 5 s 1] TC( mmol/L) TG(mmol/L)  LDL-C(mmol/L) HDL-C(mmol/L)  ApoAl(mg/L) ApoB(mg/L)
P2 AL IRITHI 5.90+0.84 2.81+0.29 3.92+0.43 1.00+0.08 19.76+2.84 14.88+2.10
(n=43) YAIT 12 JH)E 3.31£0.72 1.92+0.15 2.81+0.35 1.10+0.09 13.69+1.86 9.08+1.77
HH+A AH TRYTHT 5.85+0.93 2.78+0.32 3.96+0.37 1.01+0.10 20.04+2.35 15.20+2.04
(n=43) BT 12 MG 2.72+0.65 1.74+0.13 2.4620.30 1.22+0.13 11.51+1.48 7.27+1.52
/P &N A NE 15.351/<0.001  17.875/<0.001  13.128/<0.001 5.446/<0.001 11.725/<0.001  13.848/<0.001
/P BH+ A A FE 18.089/<0.001 19.745/<0.001  20.649/<0.001 8.396/<0.001 20.141/<0.001 20.440/<0.001

/P IG5 4L A E 3.989/<0.001 5.946/<0.001

4.979/<0.001 4.977/<0.001 6.014/<0.001 5.087/<0.001
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2.3 2 4IIRYTHTIG Fib AKF KR AR 24 6 b LK
IRITHT,2 4R Fib MRS 2= A8 bR LR, 22 55 4
TR L(P>0.05) ;7897 12 J8JG ,2 4 Fib /K 1%
RFHEE A D) G R 4 i I D) 2 B AR, Ho B+
I AL AR B R T2 A4 (P 3 <0.01),
#4,

2.4 2 #IRYTFHIIG NIHSS .mRS MBI PE4r B 1697
R, 2 41 # NIHSS .mRS MBI ¥4 HL#, 22 % 0481
SR (P>0.05) 53697 12 JJE ,2 41 NIHSS .mRS 743
KRR, MBI P53 ¥ F i, HEAHT+ 0 A2 A/ T
IREER TRZA A4 (P $#<0.01) , L3k 5,

"S5 MWENAYEBH+N ALLIBITHTE NIHSS . mRS MBI

Tab.5 Comparison of NIHSS, mRS, and MBI scores between
conventional group and combination group
A5l Fisf ] NTHSS mRS MBI
A A BTG 12752132 2.81+0.28  42.90+5.03
(n=43) VA7 12 J8JF  7.02+1.14  2.24:£0.22  68.29+5.08
B+ A IBITRT 13.06+1.45 2.84+0.26  42.17+5.14
(n=43) JRIF 12JH)F  5.81+1.03 1.86+0.17  72.73+4.27
/P G A IME 21.543/<0.001 10.497/<0.001 23.289/<0.001
/P B+ AHMNE 26.730/<0.001 20.687/<0.001 29.989/<0.001

t/P IG5 4 IEE 5.164/<0.001 8.962/<0.001 4.387/<0.001

2.5 2HARRMEHE 2 H AR RN LE, 27T
it L (x2/P=0.816/0.366) , WL 6,
RIS

A5 B A5 - v M I 2% 95 ML 0T BB 5 2 1 e v
/IR S0 SR AR (AS TR A8 N e D RE A ALk

R4 PEN ALS RPN ALDRITHTE Fib /K K MR AL 2 8 b3 ELAR

A Z D

PREA NIGYT AT 38 408 ) 2 o7 R 10 25 25 B2
ARP A 2 fire ) PR A P B R, o R
Tt WL sh 12, I TR A AR A R i Rk
ZE ), REAE R TF AR TS B0 BT R AT
I SELUTT 4 1 0 S A3, 490 ol L 1 e 53 3 , T4E Aig ot
PR, At 2 M PR 7 2 38, bR i 4 T 5K PR A B, UK
RN E o L EZSTViE 17 v RN s iy o O/ S
PCSK9 51%% B A 85 11 52 1R 22 BAE L, 38 0 20 j oY
LDL 37 /R %0, b ML LDL-C 38 B >R, 300 il ifin.
B RN /NI Ak , 28 i BRE e T 2k R RS A A £
UM G, W 2 g iR > AR
F 5% 2 B BRI PEO0 S bt | BT FE AR A TT B A 3R 97 & 4 At
TTANT 32 I A A 45 3T 18 i ILAE A8 25 1 7 28 3, T o
fik TC TG ,LDL-C 7K, S AR 458 — 5%, A%
252 VTE 5 2 WA B ) G s B T B A I R
AR, ARHIFZE R AR 22 A A BRI PG I BB A
BIT AR B REEAIRTT R BA BRI AR L
HR PR AT RE A2 AR YT AT A8 s 1 AR, B 3
BRI RN A P s R B DR I A A AR AR
T EB FH BT R PG I B0 AT 5 0 9 3 R sl 4 g o
Ty, B0 I A5 &F 5K D RE , 10 1 391 20 Jik 41 238 i 4R
Ak, BRI i 7 P SF 2 1, DA T 42 W TR T SR . TC
TG .LDL-C . ApoA1l . ApoB . HDL-C ] J5Z i ifil i £t itk
., }£ LDL-C \HDL-C 7KV 5% W A 3 9 Pk — AL L T
S, 5| AL A4S PN Rz T e 25 6L , AR 4 I R TR B, A2 {4
ZRAHML T IR P 2 ST 473 7R B s ApoA 1 ApoB H] fi2
PEHL TR AN MO B, SR8 1 S R A, 5 RS A8 P9 R 46243

(xs)

Tab.4 Comparison of hemorheology and Fib levels between conventional group and combination group

A5 PR 1] Fib(g/L) MEFE (mPa - s)  2ULEYIFE (mPa - s)  2MARYIFE (mPa - s)
Mz AR TRITHT 4.43+0.92 2.35+0.40 5.41%1.15 14.01+2.53
(n=43) VBIT 12 )G 3.06+0.55 1.88+0.31 4.72+0.78 11.39+1.42
BHi+ i A4l JRITHI 4.57+0.87 2.38+0.36 5.37+1.06 13.78+2.71
(n=43) VBIT 12 S 2.52+0.48 1.51£0.27 4.08+0.63 10.14%1.15
/P G A PIE 8.449/<0.001 6.090/<0.001 3.256/0.002 5.922/<0.001
/P Bg+ N A 13.529/<0.001 12.678/<0.001 6.860/<0.001 8.108/<0.001
/P IR JE A A 4.851/<0.001 5.902/<0.001 4.186/<0.001 4.486/<0.001

FO6 PIEN ALL B+ ALUR RN AL (%) ]
Tab.6 Comparison of adverse reactions between conventional group and combination group

45 15155 s J 9 LKt KT REAZ 15 WUE T BMEER(%)
A A4 43 1(2.33) 1(2.33) 2(4.65) 1(2.33) 0 11.63
R+ AU 43 2(4.65) 1(2.33) 3(6.98) 1(2.33) 1(2.33) 18.60
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R LAE PSR T A, DT 2 5 i A v 8 g I 2
AR R AR R BRSSO I 5T 2 W TR O o
PUIRIT A AS BBE WY AL U1, B Az M R AT,
Barale %52 57 F W 411 1] PCSK9 2354 B T B A%
LDL-C \TC 7K, ¥ B oo Fifg 1l 58 F5 4 & Az, ARWFT I
REAIBYTFIE TC . TG . LDL-C  ApoAl , ApoB 7K F-#] &
REAIS, 1M HDL-C 7K B A, SR HL R R T G i B
IBYT RTINS LDL-C 43-fif , 400 i A5 X %% 32 g 2 11 JIE s st
A I, BEL T AL 1 A4 ok, DT el i A AR ag

it DA B I A8 5 T v B LA S8 A PN A AE I
WAL AR 7 S IR R B T | L/ N R SR T Al il v
P ICAR T I AE PR RG340 0. A5 P B2 AL 5 | i VA
WA, S UM AT A AR /N ARBFAE BoR,
WREIRYT 5 Fib MR EE 4 i m V26 2 | 2 kY]
R T W R, BT R P G SR T A] G 45 G O S
PCSK9#E [, BH 1 PCSK9 5 /-4l 2R i i) LDL AZ /445
G, BEAR Fib AKCE, I R R0 2 M 50, S S5O 4 M
B Fib 980 | i AT UA% S A0 N SR Y R 53405, TR 52 1)
B8 1M — 2114, T 306G IR T AT A AR A I
FETI, i/ R AR 42 SRR AR L/ MR B B 32
OV BT P I A8 AR B, R B K LA AR, DT A
WA, R A58 BR BB IR Y7 J5 NTHSS  mRS
PEA A, MBT W50 T, H. 2 4N KRN i 22 57
Tgeit i X, RWEAS IR AT R A 28 2 g Bl
FREE B H W A WG R ), B U R, B2 2k
RA4f,
4 & i

25 LRI BRI PGSRBS p 2 A ATRYT AT
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b= Y SR (el i IERRUIEN
fEE mEk AR
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(AUC) 435114 0.828,0.829 ,0.821,0.930, =FHBEAE T45 A S FNAL g ( 2/ P=2.479/<0.001 ,2.929/<0.001 ,2.757/<
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The relationship between changes in serum LRRK2, SMAD3, and PGE2 levels and the degree of neurological deficits
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[ Abstract] Objective To explore the correlations between serum levels of leucine-rich repeat kinase 2 (LRRK2),
Smad homolog 3 (SMAD3), and prostaglandin E2 (PGE2) and the severity of neurological deficits in patients with acute cere-
bral hemorrhage, and to evaluate the predictive value of these three biomarkers for short-term prognosis. Methods A total of

124 patients with acute cerebral hemorrhage admitted to the Department of Neurosurgery of Ningde Hospital (Ningde Hospital
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of Shanghai First People' s Hospital) from October 2022 to October 2025 were selected as the study group, and 50 healthy in-
dividuals undergoing physical examination were selected as the healthy control group. Patients were classified into mild, mod-
erate, and severe neurological deficit subgroups based on the National Institutes of Health Stroke Scale (NIHSS) score at ad-
mission, and into good and poor prognosis subgroups according to the modified Rankin Scale (mRS) score at 90 days after on-
set. Serum levels of LRRK2, SMAD3, and PGE2 were measured by enzyme-linked immunosorbent assay. Correlations be-
tween each biomarker and NIHSS score were analyzed. Logistic regression was used to identify risk factors for poor progno-
sis. Receiver operating characteristic (ROC) curves were constructed to evaluate the predictive value of serum LRRK2,
SMAD?3, and PGE2 for poor prognosis. Patients were divided into high- and low-level groups based on the optimal cut-off
values derived from ROC curves, and relative risk (RR) was calculated to assess the impact of different indicator levels on
Serum levels of LRRK2, SMAD3, and PGE2 in the study group were significantly higher than those in
the healthy control group (=12.741, 7.443, 18.966, all P<0.001). Serum LRRK2, SMAD3, and PGE2 levels increased pro-
gressively across the mild, moderate, and severe subgroups (F=26.936, 32.720, 91.531, all P<0.001), and all three were signif-
icantly positively correlated with NIHSS score (r=0.612, 0.573, 0.648, all P<0.001). Admission NIHSS score and serum levels
of LRRK2, SMAD3, and PGE2 were significantly higher in the poor prognosis subgroup than in the good prognosis subgroup
(t=9.043, 6.812, 8.040, 7.141, all P<0.001). Elevated admission NIHSS score (OR=3.028, 95% CI:1.669-5.494), LRRK2 (OR=
2.292, 95% CI1.348-3.898), SMAD3 (OR=2.196, 95% CI:1.327-3.634), and PGE2 (OR=2.414, 95% CI:1.257-4.637) were
independent risk factors for poor prognosis. The AUCs of serum LRRK2, SMAD3, PGE2, and their combination for
predicting poor prognosis were 0.828, 0.829, 0.821, and 0.930, respectively, with the combined model demonstrating superior
predictive performance (£=2.479, 2.929, 2.757, all P<0.001). Based on the optimal cut-off values (LRRK2 =84.35 pg/mL,
SMAD3 =407.86 pg/mL, PGE2 =175.73 pg/mL), the risks of poor prognosis for patients with high levels of LRRK2,
SMAD3, and PGE2 were 4.667-fold (95% CI:2.551-8.837), 4.035-fold (95% CI2.468-6.597), and 5.583-fold (95% CI:2.841~
10.973) higher, respectively, compared with those with low levels. Conclusion Serum LRRK2, SMAD3, and PGE2 levels

are significantly elevated in patients with acute cerebral hemorrhage and are closely associated with the severity of neurological

prognosis. Results

deficits. All three are independent risk factors for poor short-term prognosis. Combined detection of these biomarkers may
more effectively assess disease severity and predict adverse outcomes, potentially serving as novel auxiliary biomarkers for
clinical diagnosis and treatment of acute cerebral hemorrhage.

[ Key words] Acute cerebral hemorrhage; Leucine-rich repeat kinase 2; Smad homolog 3; Prostaglandin E2; Neurolog-

ical deficits; Prognosis
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PN Sl kIR 2R ot A WA N ek A4S ) s @A
I VBB OF I e SRR Ek A &
G EPESN ; DI 3 A A FAR A0 s i sk &
I T A S A e il I 2459 .

1.3 WS bR 5 vk

1.3.1 IfiL{% LRRK2 SMAD3 . PGE2 /K V-4l . T %
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MR E TSR, P<0.05 HZEFAGHFE X,

2 F5 R

2.1 % LRRK2 SMAD3 PGE2 /K VIt Ztk ik
ML ZH L7 LRRK2 SMAD3 \PGE2 /KF-24) 15 T-{dt Fe ot

M, ZRASIHAE X (P<0.01) L% 1,
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Tab.1 Comparison of serum levels of LRRK2, SMAD3 and PGE2

between the acute cerebral hemorrhage group and the

healthy control group

A0 %5 LRRK2 SMAD3 PGE2
fHEEXT IR 50 41.05+9.48  291.05+29.48  96.11x14.17
ZoPENG Mgl 124 78.61+19.93  378.61£80.93 176.52+28.56
(18 12.741 7.443 18.966
P1E <0.001 <0.001 <0.001

2.2 ARSI R E S A i AR S IV LRRK2
SMAD3 .PGE2 /K F-Lb#  Ifil{E LRRK2 ,SMAD3  PGE2
A, RV H <P EWH<EHERA (P F<
0.01) , W52 2, Pearson A 5CYESHT 7w, St i H 1
% LRRK2 SMAD3  PGE2 /K- 5 A B NIHSS
PB4y B IE A (r/P = 0.612/<0.001,0.573/<0.001 .
0.648/<0.001) ,

T2 N[ R BE SR i AR IV LRRK2, SMAD3
PGE2 K- LU#E  (#4s,ng/L)

Tab.2 Comparison of serum levels of LRRK2, SMAD3 and PGE2

in patients with acute cerebral hemorrhage of different se-

verity degrees

Al i1k LRRK2 SMAD3 PGE2
BT 31 62.38+16.56  308.62+55.17  140.67+21.26
A 52 74.39£19.04  354.36x69.01  159.05+27.19
HEETAH 41 96.23+23.61  462.28+115.52 225.78+35.82
F 18 26.936 32.720 91.531
P1E <0.001 <0.001 <0.001

2.3 ANTE WS Stk A i A I DR 9E R K I T
LRRK2 SMAD3 PGE2 /K- Fb#g  HiJa A R4 8
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TS BAFIEZH (P<0.01) 52 3 48 ol R % ) e
B R TIG T E L (P>0.05) , L3k 3,

2.4 ZHE Logistic 101437 200 ik 1 158 35 5 A
RAYSZma 2 DL Rl s o 28 3 1S AN R ok (R AR
L EAREE R T P<0.05 W H N AAS T Z N &R
Logistic [A] 3 43 #r, 25 BB R ABE NIHSS $F 4 & .
LRRK2 /5 .SMAD3 15 PGE2 & J2& & M i il 4 3 7
JE AN RIS fa s 2R (P<0.01) , W3 4,

2.5 I3 LRRK2 ,SMAD3  PGE2 7K - Tl 22 P g 11y
MAZF G ARBMME 26 % LRRK2 ,SMAD3
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Tab.3 Comparison of serum levels of LRRK2, SMAD3 and PGE2

in patients with acute cerebral hemorrhage in the favorable

&5 175 LRRK2 SMAD3 \PGE2 /K F-F50 £ P i 4 i £ 2 791
JRA RS
Tab.5 The levels of serum LRRK2, SMAD3 and PGE2 in predic-

ting poor prognosis of patients with acute cerebral hemor-

prognosis subgroup and the unfavorable prognosis subgroup rhage

W oH m’?ﬂ%ﬁﬂ)ﬁﬂ Dﬁ’(ﬁn{ iﬂ)ﬂﬂ CAE P & FR (Ei?jﬁ AUC  95%CI R 4550 YOEL‘S;;“
B[ BI(%) ] 45(57.69) 26(56.52)  0.016 0.899 LRRK2 84.35 0.828 0.750~0.890 0.783 0.769 0.552
SRS (xxs, %) 59.34+9.23  62.04x11.87 1.412 0.160 SMAD3 407.86 0.829 0.751~0.891 0.674 0.859 0.533
BMI( x+s,kg/m?) 24.12+2.34  24.56£2.51  0.984 0.327 PGE2 175.73 0.821 0.742~0.884 0.826 0.756 0.582
W S [ 60 ( % ) ] 32(41.03) 21(45.65)  0.253 0.615 =HBA 0.930 0.870~0.968 0.891 0.821 0.712
PRI B(%) ] 28(35.90) 19(41.30) 0.359  0.549
BIFREL (%) ]
T IR 58(74.36) 38(82.61)  1.126 0.289
HE IR 16(20.51) 13(28.26)  0.969 0.325
TER 12(15.38) 9(19.57)  0.359 0.549
AL B B gy 8(10.26) 7(15.22)  0.670 0.413

Wi % (2+s, mmHg)  162.34+18.56 168.45£20.12 1.716 0.089

EP5K R (%+s, mmHg) 94.23+10.45  97.12+11.23 1.447 0.150
FPG (s, mmol/L) 6.34+1.23 6.56+1.34  0.931 0.354
TC(x+s,mmol/L) 4.56+0.89 4.72+0.94  0.947 0.345
TG (i+s, mmol/L) 1.58+0.45 1.67+0.51  1.023 0.308
HDL-C (x+s,mmol/L) 1.23+0.31 1.18+0.28  0.899 0.371
LDL-C( x+s, mmol/L) 2.67+0.67 2.81+0.72  1.093 0.276
RSB (%) ] 1.919  0.589
FRIX 43(55.13) 29(63.04)

Fe i 15(19.23) 11(23.91)

i 13(16.67) 3(6.52)

AN 7(8.97) 3(6.52)

AL (25, ml) 18.34£6.23 19.21£6.78  0.727 0.469
L INEARICN 28(35.90) 22(47.83) 1.711 0.191
ABE NIHSS #43(zs5,57)  10.23+3.45 16.78+4.56  9.043 <0.001
LRRK2(x+s,ng/L) 69.12+17.33  94.70£24.34 6.812 <0.001

SMAD3 (x5, ng/L)
PGE2(x+s,ng/L)

332.45+65.67 456.88+106.81 8.040 <0.001
162.34+£25.67 200.56+33.46 7.141 <0.001

R4 ZINFE Logistic [M1JA70 T SR T 1L 8 BUS A R AR
Wi A 2%
Tab.4 Multivariate Logistic regression analysis of the influencing
factors for poor prognosis in patients with acute
cerebral hemorrhage

B BIH SEH Wald{§i P{Hi OR{H 95%CI
ABE NTHSS ¥F4307 1.108 0.304 13.282 <0.001 3.028 1.669~5.494

LRRK2 0.829 0.271 9.367 0.002 2.292 1.348~3.898
SMAD3 0.787 0.257 9.369 0.002 2.196 1.327~3.634
PGE2 0.881 0.333 7.004 0.008 2.414 1.257~4.637

FA R T L (AUC) , 25 3R 8K . Il 7 LRRK2,
SMAD3 \PGE2 7KVt Jo = 35 Bk T 00 P 1l f15 afn
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2.479/<0.001.2.929/<0.001 .2.757/<0.001) , W3 5.
1,

B 1 Ifi{i§ LRRK2 SMAD3 PGE2 /K- Bl G At i H o, 26 5 it
JEAR R ROC 4

Fig.1 ROC curve for predicting poor prognosis in patients with a-

cute cerebral hemorrhage based on serum levels of LRRK2,

SMAD3 and PGE2
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Tab.6 The influence of different serum levels of LRRK2, SMAD3
and PGE2 on the prognosis of patients with acute

cerebral hemorrhage

(A 7 WG REF WEAR  RRE 95%CI P1a
LRRK2 4.667 2.551~8.837  <0.001
AR 60 10
K 18 36
SMAD3 4.035  2.468~6.597  <0.001
K 67 15
K 11 31
PGE2 5.583  2.841~10.973 <0.001
K 59 8
Bk 19 38
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[# ZE] BM HWEMIEREFE N 2(Sestrin2) JF5Z A 1(STCL) %k & il 5 35 D i i (HBGH)
BEMAZERSFRA (MIPD) JFHUG MTTNM(E, FiE  $EEL 2022 4F 6 H—2025 4F- 6 H U114 % BT i 2 e 28
AMEHAYT B HBGH 3 98 BilfE 4 HBGH 4, ARHE A e A% LT AF Bk 38 4505 MR e W4 27 ] P BV 40 32 1] | 5 i
WA 39 B, MARYE TR 0050 A REAL 32 (AT R AV 20 66 5] 5 5 e B IR 40 5 e b A5 ARG 0 e B R B 2 98 B A
fEERE XTI ZH , ELISA BRI ILE Sestrin2 STC1 7K ; R Logistic [B1J33#r HBGH 8 AR5 U5 A K 195200 K £ ;%
F ROC HHEZE A3 HT MG Sestrin2 \STC1 7K X} HBGH £ A5 W5 A B 1 WU A E ; K A Bootstrap 5 (1 000 ¥ 2 &2 il
) FEAT PR IRAE ; R Hosmer-Lemeshow K545 BU4EL-4 B, SR FH R R M1 28 434 (DCA) PR IR PR k25, SR S
FEXT A ZH LA HBGH 4HIMLT Sestrin2 STC1 KT (1/P = 21.351/<0.001,18.559/<0.001) , HIRREW 240  FFRE40 |
H T 20 HBGH B E RIS (F/P=127.258/<0.001,84.685/<0.001) ; 5 R #1720 Le 45, AS B 0.2 i e A2 B | il 375
Sestrin2 STC1 /K¥-FHE (1/P=4.561/<0.001,7.958/<0.001,7.816/<0.001) ; I i4AF > 50 ml K I iF Sestrin2 ,STC1 7K
SETh i SE HBGH B ARG TG A B AV AER R ZE [ OR(95%CI) = 2.968(1.426~6.178) ,3.695(1.426~6.178) ,2.134
(1.300~3.504) ] ; i3 Sestrin2 ,STC1 7K K —FH B A Tl HBGH 34 AR J5 BUR A KA T AL (AUC) 251 K
0.824 .0.838.0.927, ZH WA T4 B B BN (Z/P=2.817/0.005.2.050/0.040 ) ; A% 7 1 £ 5 P AR i 28 2L A — 5,
Hosmer-Lemeshow #6536 # 7R i RILL A& BLAF (x2 = 1,132, df =8, P=0.997 ) , I 52 7 I 4% = 5 520 2% 5L 1| B B4 9 — 3k
P, EBIE(0.20~0.91) JEFEI N, ML7E Sestrin2 STC1 A UM HBGH M3 AR J5 HUS A B AL EE R T R —F8 hn i
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The predictive value of serum Sestrin2 and STC1 for the prognosis of patients with hypertensive basal ganglia hemor-
rhage after minimally invasive puncture and drainage Liu Hongbin™, Gu Yongshi, Liu Huan, Ye Yongqiang.
* Department of Neurosurgery, Ziyang Central Hospital, Sichuan ,Ziyang 641300, China
Funding program Science and Technology Project of Sichuan Provincial Health Commission (23LCYJ006)
Corresponding author: Ye Yongqiang, E-mail. leonye1981@ 163.com

[ Abstract] Objective To explore the predictive value of serum Sestrin2 and stanniocalcin 1 (STC1) for the
prognosis of patients with hypertensive basal ganglia hemorrhage (HBGH) after minimally invasive puncture and drainage
(MIPD). Methods A total of 98 patients with HBGH who were treated in the Department of Neurosurgery of Ziyang Central
Hospital in Sichuan Province from June 2022 to June 2025 were selected as the HBGH group. According to the Glasgow Co-
ma Scale score at admission, patients were divided into a mild group (27 cases), a moderate group (32 cases), and a severe
group (39 cases). Based on prognosis, patients were divided into a poor prognosis group (32 cases) and a good prognosis
group (66 cases). Meanwhile, 98 healthy volunteers who underwent physical examinations at our hospital were recruited as the
control group. Serum levels of Sestrin2 and STC1 were measured by ELISA. Logistic regression analysis was used to identify

factors influencing poor postoperative prognosis in HBGH patients. ROC curve analysis was performed to evaluate the predic-



- 952 - BEMERG 247 2026 4 8 H 45 25 %5 8 1 Chin J Diffic and Compl Cas, August 2026, Vol.25,No.8

tive value of serum Sestrin2 and STC1 levels for poor postoperative prognosis. Internal validation was conducted using the
Bootstrap method (1000 repeated samplings). The Hosmer-Lemeshow test was used to assess model fit. Decision curve analy-
sis (DCA) was employed to evaluate the clinical net benefit. Results Compared with the control group, serum levels of Ses-
trin2 and STC1 were significantly higher in the HBGH group (#/P=21.351/<0.001, 18.559/<0.001). Serum Sestrin2 and STC1
levels were significantly higher in the moderate and severe groups than in the mild group, and significantly higher in the se-
vere group than in the moderate group (F/P=127.258/<0.001, 84.685/<0.001). Compared with the good prognosis group, the
poor prognosis group had significantly larger hematoma volume, and higher serum Sestrin2 and STC1 levels (#/P=7.958/<
0.001, 7.816/<0.001, 7.920/<0.001). Hematoma volume >50 mL, elevated serum Sestrin2, and elevated STC1 were
independent risk factors for poor prognosis in HBGH patients after surgery [ OR(95% CI)=2.968 (1.426-6.178), 3.695
(1.580-8.645), 2.134 (1.300-3.504) ]. The AUCs of serum Sestrin2, STC1, and their combination for predicting poor postop-
erative prognosis were 0.824, 0.838, and 0.927, respectively, with the combined prediction significantly superior to individual
predictions (both P<0.05). The sensitivities were 81.25% , 84.37%, and 81.25%, respectively, and specificities were 69.70% ,
77.27% , and 89.39% , respectively. The calibration curve was closely aligned with the ideal curve. The Hosmer-Lemeshow test
indicated good model fit (X’ =1.132, df = 8, P=0.997), confirming good consistency between predicted probabilities and
actual results. Within the threshold range of 0.20 - 0.91, the combined prediction of serum Sestrin2 and STC1 for poor post-
operative prognosis in HBGH patients had a higher net benefit rate than single indicator detection. Conclusion Serum Ses-

trin2 and STCI levels are elevated in HBGH patients. The combination of these two indicators has higher predictive efficiency

for postoperative prognosis in HBGH patients.
[ Key words]

drainage; Prognosis

Fe I HE P17 DX 1 1L ( hypertensive basal ganglia
hemorrhage , HBGH ) 241 22 4Rl 5 UL 1) 2 fa B AE , HiaK
BRARGRIICRTERA T, 4 RhE At 2ok i
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XF MIPD AR5 FUS 09 B0 A (8 i AR DL R Ge il BT
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Gy JE PR TR HER e A B AT
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Tab.1 Comparison of serum Sestrin2 and STC1 levels in HBGH
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FE U (P<0.01) , L2,

R2 OREWH PEWA EEWA HBGH B ML Sestrin2 |
STC1 KFLbdE  (x2s,pg/L)
Tab.2 Comparison of serum Sestrin2 and STC1 levels in patients

with mild, moderate and severe HBGH

A5 1%k Sestrin2 STC1
BRI 27 10.51+1.24 16.42+1.83
L R 2% 32 13.17£1.56 19.52+2.04
EETH 39 16.91+1.91 23.64+2.65
F 18 127.258 84.685
P1E <0.001 <0.001
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L
Comparison of clinical data and serum levels of Sestrin2

Tab.3
and STC1 between the poor subgroup and the good sub-

group
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group and control group Sestrin2 (x+s, wg/L) 12.53£2.42  16.81£2.65 7.958 <0.001

HoHl 1155 Sestrin2 STC1 STC1 (x+s, pg/L) 18.86+2.25 23.29+3.29  7.816 <0.001
feeBREXT B2 98 7.28+0.96 12.81+2.14
HBGH 41 98 13.93+2.93 20.31%3.38

tfH 21.351 18.559 2.4 g%ﬁ LOgiStiC @Uﬂ%*ﬁ%ﬁuﬁ HBGH A‘%%‘*Eﬁ

PE <0.001 <0.001 EFEAEMRAZ LI HBGH EFAREWE AN B NHE A

2.2 ARE™EFLE HBGH B IM# Sestrin2 STC1 7K
FEEH LT Sestrin2 (STC1 /K- He 48, B2 FE W 2 |

R 217 B h<0™), LU AR FE | Sestrin2 |
STC1 (&L it JFEMAA) S H A&, T Z R
Logistic [ H 4307, 5 B, ML AT >S50 ml K I3
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Sestrin2 \STC1 /KFTHE & HBGH B E ARG R AR
AR ST GG I 25 (P $41<0.01) , L3 4.

F4 ZHEFE Logistic MIHHrZM HBGH B35 AR5 G A R
AR
Tab.4 Multivariate Logistic regression analysis of factors affecting
poor postoperative outcomes in patients with HBGH

A B1H SEH Wald{d P15 OR{E

95%CI

M4 F>50 ml - 1.088 0.374  8.461 0.004 2.968 1.426~6.178
Sestrin2 7 1.307 0.486 7.232 0.007 3.695 1.425~9.579
STC1 /& 0.758 0.253 8.976 0.003 2.134 1.300~3.504

2.5 M7 Sestrin2 STC1 /KXt HBGH (£ # RJ5 Hijs
ANERFANE L HI0E Sestrin2  STC1 7K i ]
HBGH BE ARG HUE A R ROC M4k, IFitA & T
ML (AUC) , 45 B7R ; ML1E Sestrin2  STC1 7K 2 —
FHHA T HBGH B EH AR5 S A R A9 AUC 735k
0.824,0.838,0.927, —H WAL T4 H B F500 (Z/P =
2.817/0.005.2.050/0.040) , W% 5 & 1,

RS MY Sestrin2 STC1 KX} HBGH B EH ARG G A B #
A

Tab.5 The predictive value of serum Sestrin2 and STC1 levels for
poor postoperative prognosis in patients with HBGH
B W Auc oswer  GummE fes Vo
Sestrin2 15.03 pg/L  0.824 0.734~0.893 0.813 0.697 0.510
STC1 21.86 pg/L  0.838 0.750~0.905 0.844 0.773 0.617
ZHEBE 0.927 0.857~0.970 0.813 0.894 0.707
1.0
0.8
s 0.6
&
0.4

Sestrin2
--= STC1
...... — R

0.2

1 I 1 !
0 0.2 0.4 0.6 0.8 1.0

15

1 I3 Sestrin2 STC1 7K1 HBGH & # A5 filJ5 A K
i1 ROC. Hh £k

Fig.1 ROC curve showing the prediction of poor postoperative

prognosis in HBGH patients based on serum Sestrin2 and

STC1 levels

2.6 HBGH f A5 5 A K FI0 AL 7Y (1) Py 38 56 0E
K FH Bootstrap 74 (1 000 ¥R 552 KA ) X T I A5 784
FTFRIIE, 45 9 W AT I 26 5 B AR I R B AR — 3
(Kl 2), Hosmer-Lemeshow A % $1 7~ 15 7 $l & K 4F
(x*=1.132,df=8,P=0.997) , JiF- S F5 i ARk < 5 52900 45

SEIRLEA R0 — 3k

1.OF TIMT T T T T T T~
0.8
3 0.6
%
\m_}{v
o041
K IE gk
ol — SRR
' - A i 2
Ue 1 1 1 1 1

0 02 04 06 08 L0
/=S

B2 HBGH E# ARG UG A RIS AR p A it £k
Fig.2 Calibration curve of the combined prediction model for poor
postoperative prognosis in HBGH patients ( 1000 times

Bootstrap validation)

2.7 HBGH B#H ARG Hl5 A K H0 AR i IR A (A
WAL DCA MhZeR W 7EM{E (0.20~0.91) Ju [ A, Il
7% Sestrin2 STC1 BXA T HBGH & A J5 W5 A R
VI £ 2% e T B —FRAn kel UL 3,

1.0~ — Sestrin2

0 02 0.4 06 08 10
T XU A

3 TRINEALTTAL HBGH BE RS A R4 DCA 4k
Fig.3 The DCA curve of the predictive model for evaluating poor

postoperative prognosis in patients with HBGH
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HBGH 1B Ry E A 47544 i 52 5 H i 9 F2 22870
M EBOLA T IREBAG L, L Z e et Je K i 3
BRSO BLRIRRAE . MIPD 23597 HBGH AYF AR5
Z— HAMIZZR &R ISP 3, B84 2400842 i b
P REONE , AR A K A4 405 XU iR R R A
D ON RS W S R 26 /) VA N NS RT3 B3 [ K = NG
TIREIX, FLZEilA B B VR A, S5 R I A8 25 0
AT AP E BRRCR" . B HBGH MB# AR5 8k %
SIRIEENEEA T A 5E T 36.25% 1 5345 AN
KRG, 5 m i GE 1 37.65% 13T, $E R
HBGH B#HAJG BRI A R, F-HA 8 s
U FE b, X S AR AR YT SR E T H A

SR IO 46 P S N AE HBGH 18 & JE o B vh &
FEE SRR HBGH & AE 5 |, b sl i o5 37 5%
N7 2 T PTG 2L 2, 5 SO IV 1 DX 300 i £ 2 2 1
IMELE, 6 P4 (ROS) Kot ™ A=, R Bsf Ifi 3 2 1 400
PRI~ S50 A8 1 B 0L 3 i | S 4 rh MR 4 | I W 2
SERVEAN IR, B £ ROS, R AL 5 %
PR RN Z [A] (R SR DE IR, IR w2 4 g8 1 o o
05 Bk K Sestrin2 S — Fh N 38 s N 2
M, S 55T RN A8 5 S i 48U
G2 R, CAMIR BN FEP I 2 R ek
i, Sestrin2 FKHLH AR E T Yang £
WFFE & 3, 1 g e It S R i B2 5 Sestrin2 ik I
R A1 3 58 U o b 28 ST i A 5 AR AR R UK -
A MG LI, Sestrin2 7] 38 33 I /NI 5 40 g H Nef2
55, fEHE M2 BUHT 48 /0N e o 20 B i A, #ak M1
TR /IS SO A L 34 5, DA TG A e DO BT s S i A 75
OB R S IS I 5 AR O B, A A 2 T RE A
AW R, HBGH B3 L1 Sestrin2 7K FTH5, H
F PR AR R T, S R — L R A e
— 25 D 5 R AT BE A Sestrin2 7K B9 T ] g S )
Pt HBGH #5340 1) —Fh QAL R L, AR5 LE AN [] 3
JE 45 R R B IMLE Sestrin2 ZKOF & B, TG A KA I
18 Sestrin2 K3 T WG R E UL LT Sestrin2
K5 HBGH f8 2 1015 %5 VIAH 5C , #E J5L 5 ] B >
HBGH J& 4 14 J2 1 5 S04k 10 800 981 2075 3 Sestrin2
Fik I FOE Nef2 550550 B AR 2 R MR 5
A, KA R E T, Sestrin2 119755 35 AT BB
J e B 2 T I S ™ A A 2 4 S 25 Y B KL
B0 ZINE Logistic [R5 HrEh Ft—EUE R, i
15 Sestrin2 FhiR /& HBGH E AR J5 HlE A R Wk S fé

R R, 5SEETEARBWHE, ROC L5 Hras
W 7R, Sestrin2 Wl HBGH H 3% RJ5 WG A B )
AUC 4 0.824, ¥ W Sestrin2 EA BT AY FN L g, A
AT HBGH (85 A5 FiUS 118 78 A= P bn ok

STC1 J&—F A ZH AV DR &N, 5
SRR TVRY A R BT | A 1 B N R A | i A A
BCUA R AN 5 A A5 T RE M AEF5T ) Jun 25 B
FER IR, FE R BT I 8 0l R P I STC1 7K i
F b I o T s g i Sk
M R TS . Sun &P BESE KB, STC1 42 AMPK
15530 B R MR S A SR AR S DR B I
Y S0 S B, SR STCT W) 2 1 55 52 9 e I 40
b5 /0 5 JG S 440 M ) A7 BE T, S8 I A LR T i
i, A BRI 5T STCT KPRl R 5%
o ™ B R R PR T I %8 U0 K G | G 3 a0k e e A 4
AN IE W2 ARBIE &, HBGH B3 I
T8 STC1 7K T, HL b 25 2 s ™ a A% B2 i =, 0 B
STC1 /K°F-5 HBGH 8 35 5 17 %5 PIAH G, 7K P B e 2
B P L, 00 i PR A L3 STC 7K B T vl
RESEHUIATE H 0 OIS T A — R AR PR B N
AT R, A RN STC1 K T RAFIA,
KT & HBGH A A5 TS A B A 2l 37 /& s [
U STC1 KI5 HBGH & K5 His
AREYIMIE, ROC ML srHr s R Won, 1fiLig STC1
KAl HBGH 835 AR5 #lf5 AN R 9 AUC 4 0.838,
BTy 21.86 wg/L, ULEA7EIZ#UEI{A T~ STC1 B4
KA (1 T R4 e

ABF5E ROC Lkt — 224347, L35 Sestrin2 STC1
RS TRIN AUC 1 T4 F8 bR B S50 | 150 — 2 65 wT
PEFFA5 e b A TIN5 fe , A I R R AT R 5 A 2L [
YEFH T2 R R M W A G, I A 6 I R 25 6
M £ (%) I PR 0 RN P ZE AR B R T, i v IRUBS: R
SRS BE . Hosmer-Lemeshow i 5 $2 75 £ B Ul & R
U, DCA 2R /A it — A E 52, 76 55 5 A B T L I
0B RS0 38 Ay s AR of B v 1) A £
4 i

2 ik ,HBGH [ IMLE Sestrin2  STC1 /K- FF
L YU BE ARG UG A R AR 2, 3 BA
HBGH & A J5 W5 8 ie 4 &, FI2h HBGH M4 I
AT IZIRIT LS % T HBGH 34 1L Sestrin2 |
STC1 @i ik# , Al R WU AR 174 s I 5 1 J 5 s, 4
seAb TR PTAAIRYT ISR S A XTI
i EBAE TR S B BT AR (AR
PSRRI SY  FEAR A B, H & bR B O A
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[# E] BM ISR IEGR S E (cFT) B4 e sh kB 75 20 (RT) X R R 3w 28 8 AR & 95 445 )=
FIPMANE, F7i% ISR 2020 4E 1 H—2024 4F 12 H P22 R BE B/ 15 22 11 48 70 15 B 50T IS 2 BRI 1Y JaK
PeHERTERE 100 B WFRE S ARYE 28 d A 20 M TS R AF4 70 GIABUS A R4 30 4, i s M7 ik = 95
AT (TO) & 6 hJ5 (T6) B 7 24 h )5 (T24) % FT RI, R0 5% ML 36 7124 S 5256 ZE 45 5 ; Spearman BEAH & 70 #F
cFT RI 5 2 518 M4l T (APACHE 11 ) 9743 JF B &8 B s EAN (SOFA ) PF4- I AH G 1 5 SR A 32308 T4
FFIE(ROC) B A3 HT oFT RISt ER YL AR T £ 38 TS AN R A BUNANE ; 2 1 3 Logistic [B11A /04T IR e Mk IR 70 B & TS
ARMEMEZE, &8 T0.T6.T24 B Wi, BUS A B 4H oFT ¥R THUS R IF4H, R & TS A R4 (T0.1/P=
5.987/<0.001 ,4.098/<0.001;T6:t/P=9.214/<0.001,9.567/<0.001 ; T24: t/P = 9.563/<0.001 , 11.654/<0.001 ) ; cFT 5
APACHE Il ¥F43 .SOFA $E4r 2 A6 (/P =-0.524/<0.001 ., —0.498/<0.001 ) ,RI 5 APACHE Il -4} . SOFA 1743 & 1F
A (r/P=0.612/<0.001,0.587/<0.001) ;T24 fs} ¢FT R BAAM K — 2 A T s e AR 7 /2 28 BUR A KL AY AUC 2331
49 0.748 .0.886.,0.957, —FH AL T4 B A BN ANE ( Z/P =4.126/<0.001 ,2.873/0.004) ; APACHE Il IT:43 /5 . SOFA
POy R FLE RS RI B2 B AR v i TR S RLAY I ST G P [ OR(95%CI) = 3.892(1.725~8.776) \5.124(2.218 ~
11.826) \2.751(1.286~5.887) .5.638(2.435~13.062) |, I ik ( MAP) H L KT (CVP) (oFT 5 S8 gL Pk 5
HETEA R SAR P R Z [ OR(95%CI) = 0.438(0.234~0.821) ,0.469(0.257 ~0.857) .0.295(0.138~0.629) ], 4
i T24 B} oFT WA RI PTG ROTINER G MAR o SR B IR S TR 5 S, T I PRI B2 IR0 IR BT8R 4R it m] &

Al
[ER] BRI AR IR ; S8 IR 1 3 sh i [ 5 B sl Ik BE 1 16 450 WA &= 95 48 =
[hEH%ES] R631".4 [ xER#RiF] A

Predictive value of carotid corrected flow time combined with radial artery resistance index for fluid resuscitation out-
comes in patients with septic shock Gao Hang" , Li Chenhui, Li Rongrong, Chen Tianlu, Jiang Wei. * Department of
Critical Care Medicine, Xi‘an People’s Hospital/Xi’an Fourth Hospital, Shaanxi, Xi’an 710000, China
Funding program . Shaanxi Provincial Key Research and Development Project (2025SF-YBXM-316)
Corresponding author: Chen Tianlu, E-mail :634905998@ qq.com

[ Abstract] Objective To investigate the predictive value of carotid corrected flow time (cFT) combined with radial
artery resistance index (RI) for fluid resuscitation outcomes in patients with septic shock, providing a reference for precise clin-
ical assessment and optimization of resuscitation strategies. Methods A retrospective study was conducted on 100 patients
with septic shock admitted to the Department of Critical Care Medicine of Xi' an People' s Hospital (Xi' an Fourth Hospital)
from January 2020 to December 2024. Patients were divided into a good prognosis group (n=70) and a poor prognosis group
(n=30) based on 28-day outcomes. cFT and RI were measured in all patients before fluid resuscitation (TO0), 6 hours after re-
suscitation (T6), and 24 hours after resuscitation (T24). Hemodynamic and laboratory parameters were recorded synchronously.
The predictive value of each indicator for prognosis was analyzed using ROC curves. Independent risk factors for poor prog-
nosis were identified using multivariate logistic regression. Results The corrected flow time (cFT) gradually increased with

resuscitation time in both groups, and the cFT at each time point was significantly higher in the good prognosis group than in
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the poor prognosis group. The resistance index (RI) gradually decreased with resuscitation time in both groups, and the RI at

each time point was significantly lower in the good prognosis group than in the poor prognosis group (#P=15.987/<0.001,
9.214/<0.001, 9.563/<0.001, 4.098/<0.001, 9.567/<0.001, 11.654/<0.001; F/P=25.368/<0.001, 148.652/<0.001, 17.854/<0.001,
132.895/<0.001). Correlation analysis was performed between cFT, Rl and SOFA score, APACHE I score. The area under

the curve (AUC) values of cFT, RI, and their combination for predicting poor prognosis in patients with septic shock were

0.748, 0.886, and 0.957, respectively, with the combination demonstrating superior predictive value compared to either alone
(DeLong method comparison: Z/P=4.126/<0.001, 2.873/0.004). High APACHE 1l score, high SOFA score, high lactate, and
high RI were independent risk factors for poor prognosis in patients with septic shock, whereas high MAP, high CVP, and high
cFT level were independent protective factors [ OR(95% CI) = 3.892 (1.725-8.776), 2.751 (1.286-5.887), 5.124 (2.218-
11.826), 5.638 (2.435-13.062), 0.438 (0.234-0.821), 0.469 (0.257-0.857), 0.295 (0.138-0.629) ]. The length of ICU stay and
duration of mechanical ventilation in the good prognosis group were significantly lower than those in the poor prognosis group
(/P=7.892/<0.001, 8.345/<0.001). Conclusion cFT combined with RI at the T24 time point can effectively predict fluid re-

suscitation outcomes in patients with septic shock. The combined measurement provides a reliable basis for clinical assessment

of resuscitation effectiveness and adjustment of treatment strategies.
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(P<0.01), WL3% 1, AW 5% 4 B2 B /0 BE 25 01 &~ b
(KJLL-Z-H-2024013) , &35 /8% % J& 0 1 1) & F 2
BREREA

R TS RAFH S TS A R ARG R 0w 835 I PR BERE L85
Tab.1 Comparison of clinical data between patients with septic
shock in the poor prognosis group and those in the good

prognosis group

WiE Rird WA R
(n=70) (n=30)

39(55.71)  17(56.67)  0.012 0.913
61.95+11.28 64.32+10.85 0.987 0.326

m H X2/tfH  P{E

BLHI(%) ]
e (x2s, B)

EGFRALL (%) ] - 0.595*
it B8 e e 37(52.86)  14(46.67)

5 Hes S e 18(25.71) 9(30.00)

W IR R Rk e 8(11.43) 4(13.33)

HoAhJek e 7(10.00) 3(10.00)

FERIE [ (%) ]

[SRIINE 24(34.29)  10(33.33)  0.015 0.903
Wi PRI 20(28.57) 8(26.67)  0.051 0.821
P PERR 14(20.00) 7(23.33) 0218 0.640

APACHE 1 94 (x+s,%7) 18.46+4.22  24.55+5.01  6.782 <0.001

SOFA PE43 (x+s,53) 8.28+2.12 12.56+1.86 9.584 <0.001
MAP (ks , mmHg) 58.62+6.35 53.42+5.89  4.236 <0.001
CVP(z#s,cmH,0) 5.18£1.40  4.18+1.27 3.765 <0.001
Lac(#+s, mmol/L) 3.21%1.19  5.72+1.46  9.015 <0.001
ICU fEBERT A (x+s,d) 8.25+3.12 14.68+4.87 7.911 <0.001
HUBEE I ] (s, d) 5.36£2.45 10.72£3.69  8.549 <0.001

. R Fisher K5 0AHERAG L

1.2 JREIEREARUE (1) AR . DFF S Sepsis 3.0
P WibR i, BIERYL T 2000 18 S A ) A8 B D) e R 1
(SOFA PF43=2 43 ) , [ B i J2 B e M AR 5 12 Wb o
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FEATRARE 0 (R 4R SR 30 ml/kg F TR ) 54778
MAP<65 mmHg, H. Lac 7K°F =2 mmol/L; @4 =18
% s @ABLE 2 h Wa R IAE 5697 ; @B G ¢ il
Sk 7 A Bl Dk il T 31 77 2 R T s R B8Rk 52 3
(2) HEBRR M - QO™ 5O il 1055 9 575 A0 0 LA BE.
i £ 1L ™ 2 KRG 5 QS SN K B B K A )
T BeAE s A T i 5 (3 4 Uik 5% i L 39 4 1 5 (O i
TR LM R ; @A ICU B & R A AT
WPk Z 2 E IR 2E A1 (SOFA P4 =15 43) ;©
A ER B AE, TOIE e S B0 &

1.3 WIRE B B R (PR R AR 2 B
JHe B 9 5 SR PR AR v 3R YT PR R R 2021 R ALt
PREAR AR S IR0 97 . (1) W1 0R 3 h N Ha i R
30 ml/kg, ZJE AR ML 215 7 27 46 b el 3% 5 ok 0 1 3
JE 5 (2) BARS AT  4EHF MAP =65 mmHg, CVP 8~
12 emH,0, JREE=0.5 ml - kg™' - h™") , e bk i 4
W =70% ; (3) & WK 555 MAP AR iEHR, &
Ao FH LS 6 25 ) ( 5B BRI ) 5 (4) [FIR
BT HURYE AVERE SRR B I SRS AT

L4 WP 577k TWKREIRAT(T0) \E 756 h
JG(T6) 75 24 h J5 (T24) 5E LA T F8 4560

14,1 cFT A . 28 B EMOE , Sk i ) %00, %% 2% #5
%, R Crius TE9 #0235 ¥ 7 2 Wi, fl %
L12-3 LRFEERSk (% 3~ 12 MHz) . 453k B T % 5 ik
FEFT 1~2 em &b, ARSIk A b i 378 45 0%, I ik
45 397 1Lt B 18] (flow time, FT) |, [A] B} 12 5% 0 2% (heart
rate,HR) , 1% ¢FT = FTx/HR/60 , ¥ £zl & 3 />0
S JE ], BOEHE

1.4.2  BEhk RL KGN . >R HH R — 88 A2 Wi, P4 2
R AR S (W 7~ 15 MHz) , 33k B T B sk 3h
Ik Bl R AL , AR IBURE S Ik il S At | e e 4 1 e (i
W (peak systolic velocity , PSV) (& 5K A 37 i (end-
diastolic velocity, EDV) , 714 RI=(PSV-EDV)/PSV,
LI 3 A0 B ], BOEEE T

1.4.3 Bl K FUS VAR « BEI S AR B E] Ry 2838 A B T
JA SRR E IR S B 2k R BE T 28 d s
T Z S S (FET R FIRYT B ) B Bl 5 5] 15
2N 28 d. BT R SR AR BE 0 1] R 55 Bl 1 +
B Je FL G AT AR A X, R AE 1ICU A B S 1]
REHRZERATT 1 K, A B TE 28 d WAL ICU B
B, ihBefE s 7 d 4T 1 WIS DT, U #R e B
iR 28 d AEAERAS (ICU 1 B i ) AL E <
B[R] SR 25 SR e A s % TR U BB, 10 SRR DB ], e
R AN A GE Tt o3 B, B O B U5 B0 1 e 8 R oA

B

1.5 Gtk R SPSS 27.0 B v B e 7 48
T, THECRORHDUECEA B L (%) 2, 4 TR] L
BRF x* #r8e BE Fisher ¥ #MERAG L  £7 5 I ES 010
BT PR s o, 2 A1) LBCR ST REAS ¢ 4G
B ; Pearson /0 #H7 ¢FT R1 5 APACHE Il 34} SOFA
PEO B A DG ; 2R FH 32408 TAERRAE (ROC) fiZR 43 H7
cFT R X BYL MR v J 38 TS A R %) 000 018 ; 22
& Logistic [H1H 3BT YL K 58 £ 5 FUE AN 19 52 1
HZE, P<0.05 MESAGIFEX,

2 &% B

2.1 2 HAARFEALE oFT RI AR LLER  BlE & IR
ALK, 2 2 cFT ¥ Wit 5 (R IZE W AR (P<0.01) 5
TO . T6 \T24 B} LL#E, HilJg AN R4 oF T L F 5 B4
4RI BE T HUS REF4H (P<0.01) WL 2,

F2 TG RAFHS TS A R B MR 5838 A (6] I [a]

FT RIHEAL  (xxs)
Tab.2 Comparison of ¢cFT and RI at different time points between
the poor prognosis group and the good prognosis group

of patients

a5 i 1] ¢FT(ms) RI
Tilfa R A4f4H TO 325.18+35.29 0.78+0.08
(n=70) T6 386.95+42.47 0.65+0.07
T24 432.36+48.21 0.58+0.06
WG AR 10 286.73+32.76 0.860.09
(n=30) T6 312.85+38.57 0.80+0.08
T24 335.94+41.86 0.76+0.07

F/P WG R N{E 148.652/<0.001 132.895/<0.001
F/P WG A RALNE 25.368/<0.001 17.854/<0.001

1/ P TO i} 4 [l
/P T6 W 4H [al{E
t/P T24 B0 [A]{H

5.987/<0.001
9.214/<0.001
9.563/<0.001

4.098/<0.001
9.567/<0.001
11.654/<0.001

2.2 T24 i} ¢FT RI 5 APACHE Il #¥4) .SOFA 43
ST Pearson AH AT 7R, cFT 5 APACHE
L ¥F43  SOFA ¥ 43 &2 71 AH 5 (r/P = —0.524/<0.001 |
-0.498/<0.001) ;RI 5 APACHE Il ¥4 .SOFA ¥4 5
EARR (r/P=0.612/<0.001 ,0.587/<0.001) , .3 3,

£ 3 CcFT.RI5 APACHE Il #¥£43 . SOFA $E43 By AH M3 A

Tab.3 Correlation analysis of cFT, RI with APACHE I score
and SOFA score
— APACHE T $¥43 SOFA ¥F4¢
T rffi P fi rffi P
cFT -0.524 <0.001 -0.498 <0.001
RI 0.612 <0.001 0.587 <0.001
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2.3 T24 B} cFT RI %@L AR 0w 2 5 AR 505 Tl
JEARRRBIMAE 250 T24 B oFT RT3 2 Ge vk
KRITEBREHUG A B ROC #i4k, IFi15 AUC, 45 1
7 . eF T RIS K — 5 B 00 I e M AR e F8 3 TS
ANE) AUC 435104 0.748 0.886 .0.957, —H B AT
A H Bk I AN (H (Z/P = 4.126/<0.001 , 2. 873/
0.004) , W% 4 K1,

R4 T24 B FT RTG53 TS AN B A B0 1 {0
Tab.4 Comparison of the predictive value of cFT and Rl at T24

for poor prognosis in patients with septic shock

R Youden

& A% Cu-off 1 AUC 95%CI o
EiEd
¢FT 382.60 ms 0.748 0.663~0.817 0.812 0.756 0.568
RI 0.66 0.886 0.823~0.931 0.875 0.833 0.708
ZHBE 0.957 0.885~0.974 0.925 0.889 0.814
1. 00
0. 75|
o
# 0. 50
B

— ¢FT
— RI
- THBE

0. 25

1 1 1
0 0.25 0.50 0.75  1.00
15 2

B 1 T24 Bf oFT RT B HVE IR 5 (8 % BUS A KLY ROC
hk
Fig.1 ROC curve of cFT RI at time point T24 for predicting the

prognosis of patients with septic shock

2.4 ZHZE Logistic [E1JH5 R Ge EAR v B R E
TG TR RAEZm R DU B3 FUS A
R AR g (RAE . 2175 /R 0”), LRk
1 P<0.05 T H (LA &, RERA) o A28 5, #E 1T
ZIH % Logistic 44347, 45 5 7R : APACHE 11 343
1 SOFA PF43 i Lac 8 R i 2 B MK 7 3 10
JE A B ph ST G B R 2 MAP (5 (CVP 5 cFT &2
SRR E (P<0.05 5% P<0.01) , L3 5,
RI

SRR PRI b R TR 95 1A% 0 BRI B AT 4L
PEFR D 20 2R B, RS RN TS A B A B
A PAREIRTT I ZIE AR SR 1 ™ AR5

®S5 ZHR Logistic [MIA70 7 YR 08 85 BUS A K52
UEIESEN
Tab.5 Multivariate Logistic regression analysis of the influencing
factors for poor prognosis in patients with septic shock
EES B SEfH Wadfi P ORfE  95%CI
APACHEIIF+R 1.361 0.428 10.368  0.001 3.892 1.725~8.776

SOFA 1435 1.634 0.445 13.582 <0.001 5.124 2.218~11.826
Lac 7 1.012 0.395 6.685 0.010 2.751 1.286~5.887

MAP & -0.825 0.316 6.743 0.009 0.438 0.234~0.821
CVP 15 -0.756 0.302 6.217 0.013 0.469 0.257~0.857
cFT 5 -1.218 0.387 9.846 0.002 0.295 0.138~0.629
RI & 1.731 0.462 14.256 <0.001 5.638 2.435~13.062

RAE cFT 5 RI WIIC AR 75 Fabn , a8 1o 2 248 Wil 5 1%
BT, UE S R e VR IR v i B WA S D5 46 s B
T R AN AR, HL T24 B s~ e ARGl A 2k R de A
X — & BRI R AL T 87 A PPAG Tt TR A L
SOt AR TP I3 B0 ) 2 AR R TS AR

cFT 5 RI BB AR A B 2 g PR 5 fR 3
LI BN 7 27 RS B 21 2 e i 3 ) B AR B,
25 5EMTE S UM E, R RBR,
Ja RIF4ITE TO T6 , T24 45 W] i, oFT ¥4 I 2 = T 7l
JEAN R4, H R AR S SRR S BT B G ) b TR g i
WG AN R ZE T24 1 oFT 7340 F KK, 40 22 57
BAS I #3L(P<0.01), oFT Z.0FGIEE, /A
BRCHERRR O 23R 30 0T I 37 B 1) 19 30, BB A A b
WS90 50 JoK AT 80 i 3 Fp 282 )R], DT ] 422 2k A R0 2
I 5 A AR R R, & B R
PR A 5K B A0 00045 T8 A PR, Bl A A
PEER LA X A I, oF T o 35 A 5 28 0030 AR &2 90
Je , PR KA B I 25 B TG AR A Il 5K T % A5
& s e EE T RGE, NI oFT St
HZAMR, WA R EE ZE I E A N
PEFRBERS T 220 U], BAE 25 7 2 SR 05, Ik
DI RS HAHE T, I RN oF T T A 3,
SRR, WS RAF4L RI BE SR 90 dE R ERS: R R, T il
JEAN R RIGAYERF AR mKF AL 5 R B A%
S WA 1A BH 7 00 A R AR S ek
TR, 3 28 24 Ay SR it RAE A LR AT 5
AN M EE LS, TR BE T A
HEVETE B WS, AR 2RSS ISR, RLBEZ
TR UG A R EE R RN R 2B
RE T UEA TR TR, A0 & i A8 BE 77 9 DL % | i RTHF
S Y (VARSI b e E TN H 52 A K (R 3
PER v S WA I3 B AN Bk ST fa B PR 2 i
PRATA AR R PEAS 1 R 1 Ak i) B8 75 8
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cFT BRA RI AT BE W& 0 T 3 —38 45, %0
FEF % WO B A BRAL ] _E I B 22 4 14, 10 AR 77
BAFERRE N, RS o 0 12 B b R T VAR R T A S e
FRERAEFRARAE D oFT 2.0 3R AE 1E J5 ] 2 e ify 45 /iy
Tfr 5 ML 3 124 R v R ITAG A7 250 38 I 5
5 =4 LY 0 B Y N e | M 2 07 N A 1]
A5, EAABOUZBHAE R | (0 FT {LHE S B I 37
B RAS Jovk B IR IO R A R A F
Bt Co 995 3552 95 i 0000 LA 1 B, 38 T i R 25 £ 3ol £
o B PR T R E T AN T RT AT R4 B A
R T e O 22 (AL AN R B, B I ]
SRR e PR IR T 0 i A W 4 £ RT T
1o, I BB TR, TS AS B3 0 PR R S 20
BEfs B R T TR R R AN
cFT FHE AU R AH RT (35 AR, R i i ol s —
cFT 5y i BR A %5 oFT FHE il RIE AT, W47
MG AR EH LT AR, T B A6 )7 5K
WS MIEETF APACHE [T ¥F4) | Lac 25 {5 554845, cFT
A RI B R S FPERE 22 11 APACHE T 343X
S W A0 B O I T R, Gk B A I & U AR
R Lac 2RI AR G, M DL SE LR S 36
J7 2 0 eFT R RT 0] 38 2 A 55 88 75 JG A | Pk |
TS RN, S ES s B i 7 A 5 A0 R VE B AR AR AR, I
F SR B i T S R e AR R B B — dE AR
PR 22 Y SERS ML B AN S 4 5 A e 4, %
WA A8 A AR DA e AR e T A R T U A
TR,

4 & ®

ARBFFEIESE , T24 I oFT BEA RT KR PR 7 8
WA J5 4 e B B BN A (L, T A I AR v D
A AR IR S R SR T AR A , A B T Ak
AMRACIAYT SR AR IE R, (HARBF S —
Jry BRAAE  He— | A B BB AT 5T AR AR A XA B,
HIBRYERALAi A7 AR 22 5, ] AP AR SE BRIy , 45 SR o
WM Z ol ATIEPEF St — B0 e R Bk
FERH RO D RE | I T 2 W (P ) 4 e R A
TRZ N ZE X oFT 5 RI AYRZI , 3 645 B v g T4 4
B T A P 5 = AR B R IS 24 h, KRBT
KR 4E B HR AR AR 1L 5 TR A DG I, AR 0 A HiAb
FEFEHRARIEAT 2R 0T, KRBT A KRR A & |
TFEL A1, A ZIR AN E AT 0020 Hr , 45
HANT R RER AR EE ZIGARBE A BB | of— 441
T FR0 A5 B I A FH
F 55 M2 i Ve 7 B JC R 25 v e

EEREAE A
B AL I S AR S I T SR e SO I S R &

JRAR i PRI 19075 8 5 2= 2% 2 . WP TS IR S A 6 AR 3 Tl R

Bl R SRR, Geit o IR SRS 4R BT A A,
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B PN A5 BB 3 LT HDAC4 ,ADAMTS-4 7K
FoOwt i B 1 J 1) 00 1

kY A M W AT EI_E)%_I;I_‘

HATH . WLy A ARHERE AT H (2024AFD181) [w] _‘
TE& AL . 443003  HIALEE, BIHLE B S o AR EBE #2450
WIEEH . E%'?.?,E—maﬂ;cltianyc@ 163.com

[# ZE] BE# WITEHE AL ZBHLE 4 HDAC4) R4 /MU B & A 45 i s & ZRE 4 B R B

it 4( ADAMTS-4) £ 5 Ji /Wi M5 ( TBL) H 35t 9335 7KF 340 B 3 %) TBL AR TS A R MBI, 7%
HIREPEZE R 2022 4F 10 H—2025 4 10 H it B B .o NRERHZEIMHGE R TBL B3 195 FIEAFFE 4,

MR T e B AL B 4 AR B4 65 ) hEE4H 65 ) L 4H 65 ) ARIEAS S 28 d AR R AF S 3 90 (GOS) B EE 4
TBI (3540 W HUG RAFA 26 B 5105 A R 39 4, SR FHEGIE 0y W% Bt (ELISA ) #&30 TBI £ 25 A B isf IfiL 1
HDAC4  ADAMTS-4 /K- RAZ R Logistic [FIH/ 47117 HDAC4 . ADAMTS-4 /K -XF 8 3 TBI & % Fil 5 1Y 520 ; 25
il 3218 TAERRIE (ROC) M4k B Pk ik ( DCA) P44 L7 HDACA  ADAMTS-4 7K -5 K BCA %t 8 B TBI R34 45 30
BUR R BINRELRE SRS F Y, R R R T4 TBI B E AU S HDACA ADAMTS-4 /KSFAK K T+ (F/P=
80.765/<0.001,112.923/<0.001) ; S5 FLAF W24 He 4, FiE AN B W7 41 Bk s [T, A Be ik LR 7K S B UL %5 HDAC4 |
ADAMTS-4 /K55 (1/P=8.578/<0.001,10.747/<0.001 ,5.268/<0.001 ,4.876/<0.001) , HDAC4 &5  ADAMTS-4 /& J&
B TBI B HHUS A B A 7 G R I [ OR(95%CI) = 1.719(1.180~2.504) .1.901 (1.269 ~2.847) ], IfiL{ HDAC4
ADAMTS-47K - Bl K 365645 T € & TBI S8 5 A A UG iy it 2 T i (AUC) 439120 0.817.,0.805,0.912, —F B A 11
T A M T E (Z/P=2.034/0.042,2.142/0.032) ; DCA 43 BT R W], 7E 0.1~ 0.9 [F i P KA OIS Y (14 11 PR 1
s FH—38hR, i M HDACA ADAMTS-4 /K15 TBI HR G WA % 7 25 AR B 2 U AH O | G [R] A6 0 AT 442 v X}
J& TBI £ B BUS A R A B0

[EER]  BESIMIT ; 8 R CBEALEE 457 /MR 52N AR 450 300 A B8 B 3R & B 1 g 45 0 T 5 T
WA

[hESES] R651.1°5 [ HfRIRAE] A

The levels of serum HDAC4 and ADAMTS-4 in patients with severe traumatic brain injury and their predictive value
for short-term prognosis Zhu Yuefeng, Guo Xiang, Chen Jian, Tian Chunlei. Department of Neurosurgery, Yichang Central
People’s Hospital, Hubei, Yichang 443003, China
Funding program: Hubei Provincial Natural Science Foundation Project (2024AFD181)
Corresponding author: Tian Chunlei, E-mail :cltianyc@ 163.com

[ Abstract] Objective To investigate the expression levels of serum histone deacetylase 4 (HDAC4) and disintegrin
and metalloproteinase with thrombospondin motif 4 (ADAMTS-4) in patients with severe traumatic brain injury (TBI), and to
analyze their predictive value for poor short-term prognosis. Methods A total of 195 patients admitted to our hospital from
October 2022 to October 2025 were prospectively enrolled, including 65 cases of mild TBI, 65 cases of moderate TBI, and 65
cases of severe TBI. Serum levels of HDAC4 and ADAMTS-4 at admission were measured by enzyme-linked immunosorbent
assay (ELISA). Based on the Glasgow Outcome Scale (GOS) score at 28 days post-injury, severe TBI patients were divided
into a good prognosis group and a poor prognosis group. Serological indicators were compared among the groups. Multivariate
logistic regression analysis was used to evaluate the impact of serum HDAC4 and ADAMTS-4 levels on the prognosis of pa-
tients with severe TBI. Receiver operating characteristic (ROC) curves and decision curve analysis (DCA) were plotted to as-
sess the predictive performance and clinical utility of HDAC4 and ADAMTS-4 alone and in combination for short-term prog-
nosis. Results Serum levels of HDAC4 and ADAMTS-4 increased significantly with the severity of TBI, with statistically
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significant differences between groups (F/P=80.765/<0.001, 112.923/<0.001). In patients with severe TBI, serum HDAC4 and
ADAMTS-4 levels, admission lactate (Lac), and duration of coma were significantly higher in the poor prognosis group than
in the good prognosis group (#P=5.268/<0.001, 4.876/<0.001, 8.578/<0.001, 10.747/<0.001). Multivariate logistic regression
analysis revealed that elevated levels of HDAC4 and ADAMTS-4 at admission were independent risk factors for poor progno-
sis in severe TBI patients [ OR(95% CI)=1.719 (1.180-2.504), 1.901 (1.269-2.847)]. ROC curve analysis showed that the
AUCs of serum HDAC4 and ADAMTS-4 alone for predicting poor prognosis were 0.817 (95% CI:0.701-0.902) and 0.805
(95% CI:0.688-0.893), respectively. The AUC for combined prediction significantly increased to 0.912 (95% CI:0.816—-0.968).
DCA indicated that the combined prediction model provided higher clinical net benefit than either marker alone within the
threshold range of 0.1-0.9. Conclusion Serum HDAC4 and ADAMTS-4 levels are closely associated with the severity of
TBI, and both are independent risk factors for poor short-term prognosis in severe TBI patients. Combined detection of these
two markers significantly improves predictive power for poor short-term prognosis and demonstrates high clinical application
value, potentially serving as promising biomarkers for early disease assessment and prognostic evaluation in TBI.

[ Key words] Traumatic brain injury; Histone deacetylase 4; Disintegrin and metalloproteinase with thrombospondin

motif 4; Short-term prognosis; Predictive value
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fiit i #M 93 (traumatic brain injury, TBI) J&—Ff ¥
KGR AR e — FR A9 R Va3 ) S A i 8 3R
Gipemst . HRG,IFUE AR EIRYT TBI AYH UL &
it (AR S5 I R (4 R 2B AT B 2B AR A A
PR R, M ARG e S 1B 2 5 R W st 1%
PR A A A0 T A DDA OGS AL R LTk
AL 4 (histone deacetylase 4, HDAC4) /E b — 28 HH %L
{18 2 WA A% 18428 PR 7 | JHC s PR 9 788 T 418 L HAE pif 229
THREFN G fu nl SPE A AR HEE R B A kT
BEAG, AT AR S M RPN R A — BB R
WFFERIE , 5 /ISR S 1 235 A S ) i 5 BB 4
JEE H B 4 (a disintegrin and metalloproteinase with
thrombospondin motif 4, ADAMTS-4) J& 2 5 & H R W
V2R i P9 K B, L 975 /K~ T 30 7 )
Thim, 2 VA 4 45 A B W e AR AR . B
i, T 2 5 TBI AR 45 45)™ B R JBE 5C 2 1 i R AUF
FANE AR Z BT I A RIS $0L o A6 ¥ B TBI
HBH ML HDAC4  ADAMTS-4 7KV #3454 %t
SEE LI PR 2 D RE TS 09 T50I A 6L, DA A 240 1 i

RIS % RGE T,

1 #&RERHZ

1.1 IGPRYERE FTBEIE LI 2022 4E 10 J—2025 4
10 H 648 BB i rpoo N R B Bet 2 /MEHIGA 9 TBI
FAE 195 B BFFE 0T G AR 1 T SRR B o R
40 65 1l \HEEZH 65 ) EEJEAH 65 ], 3 ZH A IR
TR, 2 S R S, BA A P (P>0.05)
W1, ARG C RS B B B 2= 10 B & 5 2 it
(HY02220092) , £ Fl/ 80 52 & 2 01 W) 73 R 25 28 0
HREA,

1.2 SREIEREbRAE (1) 9 AdRiE . DFFS TBI 2
WiknifE' ", H28 CT A ik ; @4FE Ik =18 3 ;3% i
2 ABERTE <12 h, TEEAIR T 55 @I R R 23
(2) HEBRbR . OBRA:A ffii A sk P JifJgg | i ot
EERIL B 2 RGR T M S @G I E A e
FRNERR T 22 R AR B AT SOBE R s O T E A A
SRR | B e M | T A T R ) g
155 O 1ol FH Ao G2 00 1 00 o 1 B 2% s O AR I
24 h NALT BURFIRITH o

R 1OREE PR A TBI K G IKTOR LA

Tab.1 Comparison of clinical data among three groups of TBI patients

moH BIEH(n=65) FEH (n=65) HEH (n=65) X2/F 1 P

PER (%) ] £ 35(53.85) 38(58.46) 38(58.46) 0.376 0.828
X« 30(46.15) 27(41.54) 27(41.54)

AEWE (35, %) 44.32+13.56 46.23+14.22 46.17+14.22 0.391 0.677
BMI(z+s,kg/m?) 22.85+1.52 23.18+1.49 23.18+1.49 1.049 0.352
WS [ (%) ] 28(43.08) 27(41.54) 27(41.54) 0.042 0.979
R H(%) ] 22(33.85) 26(40.00) 24(36.92) 0.528 0.768
R B(%) ] 17(26.15) 23(35.38) 20(30.77) 1.300 0.522
BRI (%) ] 15(23.08) 17(26.15) 16(24.62) 0.166 0.920
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1.3 WIHER 507k
1.3.1 Ifil¥E HDAC4  ADAMTS-4 7KK . F ir A H
HABEE 2 h WORYTHT) RN FRIKIL 5 ml, & T
THUBE R A H A SR A T, R ERE 30 min 5, DA
3 000 r/min &0 15 min, 73 B LG, 0% T EP &,
BT -80°C VKA PR A1, k¥ O S 52 i, SR FH It I6C
B e B 5 ( ELISA ) K il 13 HDAC4 ( SCTEHT A
A, 55 :ab300311) . ADAMTS-4 (#E & =W\ ), 42
5 CSB-ELO01320HU ) /K-, it A #VE 25 B8 ™ % i B8
AR & VB AT
1.3.2  FUGRIEAL: LIOiJE 28 d 1E R WLBEL A5, R A%
P AR BUR 439% (GOS) " DAL L TBI 3 B 1] 4o
ZURETR ., GOS Vo373l 5 21 H(FETD) 2 )
(PR ) 3 P (H BE AR, U AH H 8 AR 06 W7
N BB (4 9 (R REsRe  wl b ST A T AR AR AE — o
ZLUIBEHE) S K (IE R AT, FnT e R i i (E ]
IERAENG) . RYE GOS PR/ EH L] TBI B 4 A Tl
Ji B (GOS ¥4 4 ~5 9,26 ) FIHs A B
H(GOS WA 1~3 94,39 1) , FfaPEAlit 2 B4
L FE VI 2 SRR B2 IR F B VR0 37 58 B, 45 1 W
BN R IE AR,
1.4 GEit# 07k SR SPSS 28.0 K MedCale 41t
SYBTRRAE AL PRECHE T ACGORE LU R B 1 L (%)
Fn A LR )2 R 505 4 B IE A 0 AR 1y T
B x£s 7R, 2 A1) LUBCR AT HEAS ¢ K e, 240
] LLFER I F K5 5 R I 2 I 3 Logistic [ 5437 1L
1H HDAC4 ADAMTS-4 7K~F-% 5 B TBI £ Hi5 i 5%
i) 5 22 1 32 38 & T AR AE (ROC) il 2k K vk 5 il 8
(DCA) P I3 HDAC4  ADAMTS-4 7K - Bl 17 156 &
X EE T A A 100 (%) T A B % I PR 55 FH M
Ph P<0.05 A EFA G EE X
2 F R
2.1 A[RPETEREEE TBI B 17E HDAC4  ADAMTS-4
KPR BEE RS RN R h R E A
TBI &AL HDAC4 ADAMTS-4 KRR T, 22
AT EE X (P<0.01) LK 2,
2.2 OATE WG E B TBL AR I IR 9% R 22 I 3
HDAC4  ADAMTS-4 /KF-LbAs 55 RAFT4 A,
FJE AN B A B ok B ), A B B 2L R K1 A i T
HDAC4  ADAMTS-4 /K- ( P<0.01) ;2 £ HoAthIfi PR ¢
BHEES, 22 5 oG24 2 L (P>0.05) , L3k 3,
2.3 ZHE Logistic MH4HT1017F HDAC4 , ADAMTS-4
FKAFXF 8B TBI E&%?ﬁ):ﬁﬁ%ﬂr] DLERJE TBI %
S TG AR Ay DR A =1), Ifi

, W

5 HDAC4  ADAMTS-4 /K- (LR &, JRAEA ) A
AAs i 17 2 N K Logistic [ 5447, 45 1 B /w .
HDAC4 & ADAMTS-4 & 28 & TBI R E W) AR
ST AE R R (P<0.01) , L3k 4,

F2 RE hE FEEA TBI BT HDAC4 ADAMTS-4
K8 (xxs)
Tab.2 Comparison of serum HDAC4 and ADAMTS-4 levels a-

mong the mild group, moderate group and severe group

4 5l 1511 %% HDAC4(ng/L) ADAMTS-4( pg/L)
B 65 513.52+60.21 1.95+0.24
R A 65 549.38+65.47* 2.21+0.25°
g 65 663.41+82.94% 2.65+0.31%
FAH 80.765 112.923

PH <0.001 <0.001

SRR TBI B LA, P<0.05; 5 EE4H TBI SR 1AL, P P<0.05,

R3O RAFWH S HUS A RV E R TBI R IR TR K
1fi.37% HDAC4  ADAMTS-4 /K F- L 4%

Tab.3 Comparison of clinical data and serum HDAC4, ADAMTS-

4 of patients with severe traumatic brain injury of

different prognoses

Tl RAEFIEAH U5 A R

S (n=26)  (nz39) X710 P
PRI B (%) ] B 18(69.23) 20(51.28)  2.070 0.150
4 8(30.77) 19(48.72)
AR (ks , %) 42.35£14.24  48.72+13.52 1.822 0.073
BMI(%+s,kg/m?) 23.58+1.34  22.91+2.87  1.110 0.271
%LISEWJ(% ] 10(38.46) 17(43.59)  0.169 0.681
I H(%) ] 9(34.62) 15(38.46)  0.099 0.753
M%) ] 5(19.23) 15(38.46)  2.708 0.100
BRI [ (%) ] 4(15.38) 12(30.77)  1.990 0.158
H Al 0.302  0.960
BT 14(53.85) 22(56.41)
b AT 6(23.08) 10(25.64)
RIJEAT 4(15.38) 3(7.69)
HoAy 2(7.69) 4(10.26)
FARBIA] (x5, h) 3.47+0.75 3.82+1.04 1477 0.145
B R H ] (x£5,h) 92.34+23.61 196.85+58.93  8.578 <0.001
ABERFFLER (s, mmol/L)  2.86+0.91 5.73x1.14  10.747 <0.001
HDAC4 (%+s,ng/L) 593.94+65.57 709.72+98.30 5.268 <0.001
ADAMTS-4(x#s,pg/L)  2.41£0.26 2.81£0.36  4.876 <0.001

Fz4 ZHE Logistic FIHSHTIME HDAC4 , ADAMTS-4 7K
Xf HEFE TBI 35 FilJS 52 )
Tab.4 The impact of serum HDAC4 and ADAMTS-4 levels on the
prognosis of severe TBI patients
EE T B1H SEfi Waldfi P1{H ORI  95%CI
W 0.952 1.377 0.478 0.489 - -

HDAC4 /& 0.542 0.192  7.961 0.005 1.719 1.180~2.504
ADAMTS-4 % 0.642 0.206  9.724  0.002 1.901 1.269~2.847
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2.4 Ifil7 HDAC4  ADAMTS-4 /K% # B TBI H3# %
AT B BN AL RE 2 I3 HDAC4  ADAMTS-4 /K
B Ko T 35 B RN EE RE TBI AR A W S
ROC M4k, iR h4& P (AUC) , 45 R oK . T
HDAC4  ADAMTS-4 7K V- 5l Je 3¢ 0 =6 B TBI A&
FHRWTURAY AUC 439124 0.817.,0.805.0.912, —F Bk
AT 45 B B FUN ARE (Z/P =2.034/0.042 2,142/
0.032) , W55 K1,

%5 M7 HDACA ADAMTS-4 7K -3 8 i TBI f 3 i 1 B
FR T K i

Tab.5 Predictive value of serum HDAC4 and ADAMTS-4 levels

for the prognosis of patients with severe traumatic brain in-

jury

o ' 9%
I fEEIE  AUC 18
631.75 ng/L 0.817 0.701~0.902 0.692 0.718 0.410
2.64 pg/L 0.805 0.688~0.893 0.723 0.884 0.607
0.912 0.816~0.968 0.923 0.846 0.769

Ei= B 95%CI  HURE fpRBE

HDAC4
ADAMTS-4
—HRE

1.0

0.8

s 0.6
s

0.4

—— HDAC4
—————— ADAMTS-4
“HEE

0.2

I 1 I 1 !
0 0.2 0.4 0.6 0.8 1.0

15

B 1 I HDAC4 ADAMTS-4 JKF- T 8 & TBI A 27 45 3] 7t
JE ) ROC il 2%
Fig.1 ROC curve of serum HDAC4 and ADAMTS-4 levels in pre-

dicting the prognosis of patients with severe TBI

2.5 DCA 7 #rifiliE HDAC4  ADAMTS-4 7K 3 i il &
J TBI A R T B RS I 74 2 XA [ 1
JEREIN(0.1~0.9) , IfiL 7% HDAC4  ADAMTS-4 /KB4
TIPS RL Al 25 28 2 F2 4 T HDAC4 I ADAMTS-4
BRI 2R 1, FRBHAEAR R B AR T A A
DBEAE it R e SR o T g iy i s, DL 2,
303 it

TBI & S BRI MALT- A F R AN 22—, BB
TBI F8#5 5 PR 453 40 iR B Ao R B I & 9 A i 3R R

1.or- — HDACA
— ADAMTS-4
— ZHBAE
0.8F All
— None
§ 0.6
%
& 0.4
0.2k
. |
I T T T T 1
0 0.2 0.4 0.6 0.8 1.0

1+ DAL o L

B2 i HDAC4 ADAMTS-4 /K- FUJll 5 & TBI 8 2 01 it
J5 13 DCA 4347

Fig.2 Analysis of DCA for predicting the prognosis of severe TBI
patients based on serum HDAC4 and ADAMTS-4 levels

WA 2R N AT SRR RS T B DR 5| & T AR
A 0T ) 1 AR Ak B R EE AR G A0 40 A Ak e R
TR TBI A3 A0 5 AN R, 25 = i sl & e s 5
M2 IR RN AR 25 L 45 4k & P g B 2E BRI R
A AR ELAE PSR R e, e 300 P o e Bk i E R
SEAT ) 22 35 BA FR AR 1 TR RS ™ B A A 22 T BE
A ARWFSY 8 R IE HDAC4A F1 ADAMTS-4 7E
TBI HE 35 T Y 32 38 7K AP K X6 Jo 1 93 )5 0 il 4y 1,
LAY A s R UT T B (3L 4 5 B 2B b i, O R
FF R T Xt 2k S A 405 4 0 1) TR AR AL BB A B

HDAC4 J&—7Fh 1T a 2% HDAC, i T H @ i %t JE 4
R AT CAB M e A R A s A2 PR AR,
DAREAE RIS SR RN A i (4 v A IR 7 3 o5 i
ZRNKEY BT KB, KKK HDACS i
LA I pf 22 T 4 AR ) C R AR A i 0 22 0T U
T, W E W DR E I S BONHRE 1 TR, X K i f
FIRCE ), Shen %I FFEIIESE  HDACA A 38 i 34
15 Wnt 30 40 w2 DRk o E R AR /DS BB S Bt
5405 . 254 B % 3 SRR S AR T 5% 235 SR 4, HEHL A
A HE M I3 HDAC4 /KB TBI ™ 5 A% B fin 2 i 7155
HEWSARME " $/8 HDAC4 W] #E5 TBI ¥
ST M BB B TS OC R %), ALK AT RETE T,
TBI i HDAC4 ik bl o g #f 28 o 1=, A5
FOHE 2R 2RSS )R,

ADAMTS-4 J&—Ff 2 5 [ figt 5 3 Jikoks AR A AL A G
) 4 B 4766 ST A B T 3 oA A I R v B B R
W, AE S0 Ik oAs AR Ak R 3= Bl Jhk IR 25 1L 45 = 98 0 1Y)
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YRR R PSR IR SR R, TBI J
2 S EUM AT FEZERF R ZE K | 51 kS i ol afn, 2R AHF
X R, ADAMTS-4 7KF-5 TBI ™5 F2 B 52 IEAH ¢, HE
MR AT BE A ADAMTS-4 14 2 5 1l 45 8 %1 7 3 i
ok it 1 D B e, LK T v T B MRS I G J3#: 2 ( blood -
brain barrier, BBB) 5¢%& 14, T BBB 3 15 V£ 3 i 5 5 1
AR AR50 BBB BRSO 473 2 o i 495 Jin o 4
AR B P S VI R BUR (185 i 282 G A VA1) S
il T o) 2k 2 P B AR A T S A 9 4 R 4
W), AT e S A R4 28 3 L7 ADAMTS-4 7K ¥ 7t
5, MR BBB S8 B ) afn A VR 4 2K e 0 b 25
SR, TR A TBI Ji5 95 95 1 J& A i s N B A B
B YIRS S TR T A

ZHZE Logistic 17133 HriE L, A B B 5 K- 1Y
HDAC4 Fl ADAMTS-4 2 & TBI & # & A B s
AN K FIIRST G 2R, 0] 35 76 TBI i B A= B JE AR
T E SR . AT ROC 4550 BoR, —HBA
MY AUC 3% & T B —F8 45, USRS &k 0.923, 3%
A& Ko 0 e A% B 4 1T b S Bt TBI Je 4k & Mpifing 2
ZeHL I, 45 A DCA 43 #r & W, Il ¥ HDAC4 F1
ADAMTS-4 BEA 1R 5R 78 Bh 11t R B 0 o F 300 o ofe
iy b U3 v XU S8 A o AR AR TR T R T T 6
PEACEES | MR AT 8 R ILVE HDACA /K77
o i A T T I 2 o g 4 i
ADAMTS-4 7K} =5 W AT 5838 1 ¥ f# ECM %38 BBB
SERCVE IR 2k K PESST , — 3 DA [R) 46 8 S ke TBI i
2k R A O DR DA A T T DL B AR $E T T

MRLHE .
4 & it

Zi LTk, iy HDAC4 Fil ADAMTS-4 7K V-5 TBI
ARG R R R V)AL O, o BRI TBI
B I TS (ST fa B P 3R, 3 BA R T g 3
PETE X R TS AS R BU AL e, HLA VAR B TR 1
FAME . (EARBFFEREA A R, LR Sl gE
Bl B — o R BRI, 458 i E A R 2 L KRR
AWFFEHE— IR UE | R Sk 7] 45 45 50 W 52 560 R0 240 it =7 0F
7% IRATR R HDACA Fil ADAMTS-4 7E TBI Ji 4k % 1
P vh B HARAYE AL, LB AE R 367 A i v e ]

REME
T 28 0 3 A/ P W0 i vh 5%
{E&E STk A A

AN OIS 58 S M T e 18 SRS 3R A0 T
e ST R R TR W A F R AT ST
WM, AT G4 HT

S 3k
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3% STAMBP [ TCN2 7F W fr 22 R & B L Yy
Rk Rm R E X

AR A R, G, 2458

FEWH . VLI DA Z B 2# R H (S2023085)
FEZ AL . 213003 VLR M, BB B BA SRS JLO MU = e & JH B 57 X pfze pa Rk
WAEVEH . B E-mail :2jf19711102@ 163.com

(# ZE] HH WIT0RESESFER S T455 8 E (STAMBP) 483 1T (TCN2) AP 5k Fr 20k
(SE) BOLRAS R WU fARSa . 7k 1H 2023 45 1 H—2025 4F 1 A BRI R SE JLO MU EE B 7 M BE I 7 X i 42
WRHIA Y SE 8L 106 B2 SE 2,84 ) LRI TE 73 BE P20 40 5], Hh B2 20 36 5] | 55 B2 P20 30 ], AR 46 A B
J5 28 d BUR 4T AAS K IEZH 40 FIF1 A2 66 41, 3 35 8 11 Ho e B R] 400 12 Be fat AR A JL 3 106 191 fe e xof B 48
SR FH T IBE S0 28 0 B A6 00 1L 2% STAMBP \TCN2 7K ; Spearman A G0 113% STAMBP [ TCN2 /K5 SE HLJe 1 B9 AH
Kt ; ZHE Logistic B4 SE BILTUE A R R ; 32405 TAERHE (ROC) BIZ /- #T 1M 3% STAMBP | TCN2 7K
X SE #ILTUE A B saE, &8 SE 41103 STAMBP ' TCN2 7K A% T et e 4 FR 41 (1/P = 10.455/<0.001 ,
10.982/<0.001) ; Ifil 2% STAMBP [ TCN2 /K- HL 45, 55 B 37 20 > v B W 4 > 91 37 40 ( F/P = 138.777/<0.001 , 164.355/<
0.001) ,SE & JLIM3K STAMBP 'TCN2 7K~F-34 5915 S AR (r,/P=-0.778/<0.001 ,-0.802/<0.001) . 5 R4 Lk
AR A BLE B & m e R /E B SE A AERT R =1 h H il , STAMBP , TCN2 7K 1K (x2/P = 6.771/<
0.001 ,4.096/0.043 .9.736/0.002 ,1/P=6.296/<0.001 .5.848/<0.001 ) ; T EE i 1% . 4 1l Pk & AR LL )75 (SE & AERf ] =1 h
J SE BILBUEA B ST G N E [ OR(95%CI) = 4.641(1.855~11.615) ,5.847(1.334~25.632) .5.427(1.382 ~
21.309) ] ,STAMBP J}7# . TCN2 F1& Al Sz R4 N [ OR(95%CI) = 0.946(0.922~0.969) .0.276(0.147~0.517) ] ; IfL 3%
STAMBP \ TCN2 /K -5 & — F B AT SE BJLFUS R R A9 AUC 433124 0.816.,0.792.,0.925, —F B4 T
THA A M (Z/P=3.244/0.001 3.161/0.002) , £5i® 113 STAMBP . TCN2 /K V-[4MK5 SE £ LA E M E % V)
HASE, 4 S SE BRJLTUEAS B A Sz W00 PR, A5 o7 FH 0 A4 e 44 s .

[ER] WORFRELRE  F A B TS E N AR T, WU JLE

[FEHZES] R742.1 [ EtERiIREE] A

Expression and clinical significance of plasma STAMBP and TCN?2 in children with status epilepticus Zhao Jianfa,
Qiao Lixia, Zhu Tian, Jiang Peng, Wang Xiusuo. Department of Neurology, Changzhou Medical Zone, No. 904 Hospital of
Joint Logistics Support Force, Jiangsu,Changzhou 213003, China
Funding program. Medical Research Project of Jiangsu Provincial Health Commission (. S2023085)
Corresponding author: Zhao Jianfa, E-mail. zjf19711102@ 163.com

[ Abstract] Objective To investigate the correlation of plasma signal transducing adaptor molecule binding protein
(STAMBP) and transcobalamin Il (TCN2) levels with the condition and prognosis of children with status epilepticus (SE).
Methods A total of 106 children with SE admitted to the Department of Neurology, Changzhou Medical Zone, No. 904 Hos-
pital of Joint Logistics Support Force from January 2023 to January 2025 were selected as the SE group. According to disease
severity, they were divided into a mild subgroup (40 cases), a moderate subgroup (36 cases), and a severe subgroup (30 cases).
Based on 28-day outcomes after admission, the children with SE were divided into a poor prognosis subgroup and a good
prognosis subgroup. In addition, 106 healthy children during the same period were selected as the healthy control group at a
1:1 ratio. Plasma levels of STAMBP and TCN2 were measured. The correlation between plasma STAMBP and TCN2 levels
and disease severity was analyzed. Factors influencing poor prognosis and the predictive efficacy of plasma STAMBP and
TCN2 levels were analyzed. Results Plasma STAMBP and TCN2 levels in the SE group were significantly lower than those
in the healthy control group (r=-10.455, —10.982, both P<0.001). Plasma STAMBP and TCN2 levels progressively decreased
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across the mild, moderate, and severe subgroups (F=138.777, 164.355, both P<0.001). Plasma STAMBP and TCN2 levels
were negatively correlated with SE severity (r,=-0.778, —0.802, both P<0.001). Compared with the good prognosis subgroup,
the poor prognosis subgroup had more severe disease, a higher proportion of generalized seizures and SE onset time =1 hour,
and lower STAMBP and TCN2 levels (X°/#/Z=-6.771, 4.096, 9.736, —6.296, —5.848; P<0.001, 0.043, 0.002, <0.001, <0.001).
The 28-day poor prognosis rate among the 106 children with SE was 37.74% (40/106). Severe disease, high proportion of
generalized seizures, and SE onset time =1 hour were independent risk factors for poor prognosis, while elevated STAMBP
and TCN2 levels were independent protective factors [ OR(95% CI)=4.641 (1.855-11.615), 5.847 (1.334-25.632), 5.427
(1.382-21.309), 0.946 (0.922-0.969), 0.276 (0.147-0.517)]. The AUCs for plasma STAMBP, TCN2, and their combination
in predicting poor prognosis were 0.816, 0.792, and 0.925, respectively. The combined prediction showed significantly higher
AUC (Z=3.244, 3.161; P=0.001, 0.002). Conclusion Decreased plasma STAMBP and TCN2 levels are associated with in-

creased disease severity in children with SE and serve as independent predictors of poor prognosis. The combined application
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of STAMBP and TCN2 shows high predictive efficacy.
[ Key words]

verity; Prognosis;Children

P 2R 2 (status epilepticus , SE) 4 JL # 55JiK
e R R I Fr 2 R A BUR B KA, T
BN EEAN IR G2 L EZPIVE 7R s 2 a1t X
HAREEIRR SRR FIk, B W0PAG SE
BN X BUR BA B im R L, AR R Y, fha
RVYERN &K E RGN dEiE & B12 ( vitamin B12,
VB12) e Z 20 (0 EZE ML 5548 Sl Bl oy
F454 5 M (signal transducing adaptor molecule binding
protein, STAMBP ) YEN Kz R REH ,%51}@2&?‘?
ZANME R F AN S M R . Abraira 551 38 2o I
TR R M & L, STAMBP 25 (1R I -5 i 26 v 5 9
WWAEANEM I, #4821 (transcobalamin 11, TCN2)
JE VB12 BYHEHA, Seh A BEMH 4L RF o218 2 5%
PIMIZE Oshi %1 38, TCN2 3 5 287458 i L 3
M2 R FIRAL I A WU ZE R A A FE5E R A
AR, AT I STAMBP \TCN2 e (L AP %
KRR R k= RGESE . AR B 7R
STAMBP | TCN2 /K~-¥-5 SE LI K B B9 G
LIS Sy PR S0 B 9 22 AR  HaB 4T
1 #ZEREFE
L1 IRBER BEHC 2023 4F 1 H—2025 4F 1 HEkE)
PRIEFRBAERS JL O I B2 B M B2 97 XA 22 N FHIBOIA 1Y
SE f#JL 106 2% SE 41,75 58 f4il, 2 48 ] 445 1~ 12
(5.51£2.46) %, ARG L2 G0 47 2R 288 AR BT
A R BIL R (0~ 1 43,40 Bi]) | v I
ZH(2~3 4,36 fl) FEFFWLH (4~6 43,30 ), Hik
NECL = 1L IR ) S0 1 5 ik R A G L 106 051 4 fikt
XFHEZH 55 56 i, Zc 50 B, A8 1~12(5.62+2.44) %
2 BILEN AR I, ZER TSI E L (P>
0.05) , BAT Al Lu i, AWF5E 28 B8 B 42 P 22 51 2 L i

Status epilepticus; Signal transducing adaptor molecule binding protein; Transcobalamin II ; Disease se-

(202301010) , 323 JL 28 2% 58 W 40 NI [A) 2 01 288
I D= v

1.2 RO REbRE (1) AFRHE DER 1~12 %
Qf S W I R 55 8 @ W2k SE, #5612 Wi br
HEVOT D (2) HEBR AR E . D5 KRR L @ H A i
BRI AL ;@ H B e kB e 14~ H N 4
JZEHIFI L ; @STAMBP \ TCN2 Jt P 2878 /)L ; B I ¥
RGP L ; © Ui A 05 3 4% B v s UL ; O & IF
TVERAE | A SRR B BRI 2 20 R A S5 A A
BIL; @R T A LU O UL A BE T
F53Z AT AR AH DGR YT

1.3 s bR5 75k

1.3.1 1fii%% STAMBP \TCN2 /KKl : EDTA-K2 $ié
R SE 2 e Biof R R X A 2L AR B K 1 2 ml,
DATE 3 000 r/min #.0> (10 cm 24%2) 15 min $2 B
W, SR PRI Gy W BAHAAG I STAMBP ( #7 3E R AED)
B A FR 2 7] 525 . QT-EH5380) \ TCN2 ( 2 7 fH 2 %%
YR R F] 5845 . ELK3759) 7KF

1.3.2 UGG S o320 R FHAS P B Pl i 2 P4l
SE BILABESG 28 d BUG , B4 1~5 43, A5 ol 15
Jr ke R UKL AR R4 (<3 43,40
1) FIE 420 (>3 43,66 )

1.4 itk e SPSS 28.0 Giitefdk i, 114K
OB LTRSS B (%) FeaR , 4R FL R x? K
5 A A IEAS A THE OB DL x5 ROR, 2 A1) AR
KA ST AEAR ¢ K5, Z AR LR R F KRR
Spearman AT I %% STAMBP \ TCN2 /K- SE #
JUIRTE AR M ; Z2 2 Logistic [MJH 4347 SE LT
JEAN B ISZIR R 2 5 5208 TAEREIE (ROC) st
2% STAMBP [ TCN2 7KV} SE L5 A K i) fii ]
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& B
1 2 413 STAMBP . TCN2 /K F L4 SE 41
STAMBP [ TCN2 /K Ik Ffad FE Xt I 4, 22 A it
X (P<0.01) , W#E 1,
K1 {EEXTIRA S SE 43¢ STAMBP TCN2 KL (xss)
Tab.1 Comparison of plasma STAMBP and TCN2 levels between

the SE group and the healthy control group

A 5l 15155 STAMBP (ng/L) TCN2( pg/L)
fRERREXT HR 21 106 217.28+54.90 6.68+1.84
SE 41 106 147.80+40.84 4.17+1.48
¢ fH 10.455 10.982
P1H <0.001 <0.001

2.2 3 WIS STAMBP , TCN2 /KF Hb# ¢
STAMBP [ TCN2 7K - Fe A, 56 B 21 > v 3 W0 4 > 3
WEH(P<0.01), W3 2, Spearman #1543 #7 8.7, SE
H#JLIM3E STAMBP [ TCN2 /K-35 55k 15 S A ¢ (r /
P=-0.778/<0.001 ,~0.802/<0.001) ,

FR2 KAEYEHE SE B JLIM3E STAMBP TCN2 /K4 (x+s)

Tab.2  Comparison of plasma STAMBP and TCN2 levels in
children with status epilepticus of different disease sever-
ities

o5 %% STAMBP ( ng/1.) TCN2( pwg/L)
BETH 40 181.29+31.10 5.41x1.03
rh EE I 4R 36 146.47+25.54 4.14+0.70
HEWH 30 104.74+21.98 2.54+1.00

Fii 138.777 164.355
PfH <0.001 <0.001

2.3 AU SE BILIGIRGOR L 106 fi] SE &
JL 28 d TG A B 2K 37.74% (40/106) . 5 BLAF T4
FoAs AN RE2H B L B 1% TP & A (SE K AR
] =1 h WA, STAMBP \ TCN2 7KK ( P<0.05 &% P<
0.01), W% 3,

2.4 ZWHE Logistic [HIIH43#7 SE BILHUSE A R 15
MEZRE DL SE BILWE A B AR & (WA &R
“I75R40™), KL EIREE R P<0.05 W H (#54F
i, JERA) AR, T2 WK Logistic [F11H4)
BT, S5 5 o« F B I L 4k R AR 9 = SE R AE
BFE =1 h 4 SE B JLTE AN Kk S7 fE B %,
STAMBP JHi \ TCN2 FH i A A Sz A4 I 2 (P<0.05 5%
P<0.01), W55 4,

2.5 IM%X STAMBP ' TCN2 7Kl SE LA A B
HIRkhE 2l STAMBP  TCN2 /KSF- 75 SE L
s A R ACBE R ROC il &, JF 11 58 i £ F 1m0 X

(AUC) , 455 %R ; M1 3% STAMBP | TCN2 7K - B8l K
THBA T SE SBILWUS A R AUC 4351k 0.816
0.792.0.925, ZF WA 0 M (8 = T H A5 [ Sk fim)
(Z/P=3.244/0.001 3.161/0.002) , .32 5 & 1,

F3 HUGREEAHSA RIA SE &L IKRFORHLE
Tab.3  Comparison of clinical characteristics between the poor
prognosis subgroup and the good prognosis subgroup of

children with status epilepticus

W H IR TR gt e
B HI(%) ] 34(51.52) 24(60.00)  0.724 0.395
AR (ks , %) 5.77+2.73 5.08+1.85 1.567  0.120
B (x5, kg) 24.50+6.40  22.50+6.55 1.552  0.124
SE i A HAMERR 29(43.94) 15(37.50) 2.593  0.664
[Bl(%)] ZtiERYE  18(27.27) 16(40.00)
VERRETE  12(18.18) 5(12.50)
MERTE 5(7.58) 2(5.00)
Hf 2(3.03) 2(5.00)
WIELBI(%)]  BE  37(56.06) 3(7.50)  6.771 <0.001
i 26(39.39) 10(25.00)
EE 3(4.55) 27(67.50)

ISR ER[BI(%)]  48(72.73)
EMEREBI(%)]  51(77.27)
SE AAEHa=1 h[#l(%)] 29(43.94)
PUBIR GRS 1R 23(34.85)
[B1(%)] 2FF  29(43.94) 19(47.50)

3 14(21.21) 11(27.50)
STAMBP (%4s,ng/L)  164.42£36.66 120.37£31.81 6.296 <0.001
TCN2(%+s, pg/L) 4.74+1.29 3.22+¢1.29  5.848 <0.001

30(75.00) 0.066  0.797
37(92.50) 4.096  0.043
30(75.00) 9.736  0.002
10(25.00) 1.263  0.532

F4 ZIHR Logistic M504 SE LT A K ASEI K R
Tab.4 Multivariate Logistic regression analysis of risk factors for

poor prognosis in children with status epilepticus

SRy Bfi SEMH Waldfi P OR{H  95%CI
W 9.800 2.374 17.042 <0.001 - -
BRI 1.535 0.468 10.758 0.001 4.641 1.855~11.615
AT KA 1.766 0.754 5.486 0.019 5.847 1.334~25.632

SE &ZfERfE]=1h 1.691 0.698 5.876  0.015 5.427 1.382~21.309
STAMBP & -0.056 0.013 19.521 <0.001 0.946 0.922~0.969
TCN2 Tt -1.288 0.320 16.197 <0.001 0.276 0.147~0.517

F5 I STAMBP TCN2 /KF-Hillll SE B ILHUE A K #RLAE
Tab.5  Comparison of the predictive performance of plasma
STAMBP and TCN2 levels for poor prognosis in children

with status epilepticus

— ’ " 28
oW M AUC 9SwCI WU HRRIE o
STAMBP 139.33 ng/L. 0.816 0.729~0.885 0.950 0.561 0.511
TCN2 3.80 pg/L 0.792  0.702~0.865 0.625 0.818 0.443
CHBE 0.925 0.857~0.967 0.900 0.818 0.718




SEMEN G A% 2026 4F 8 H 5 25 %55 8 ] Chin J Diffic and Compl Cas, August 2026, Vol.25,No.8 - 971 -

1.0

0.8

—— STAMBP
TCN2
— ZHEWAE

0.2

I 1 I 1 !
0 0.2 0.4 0.6 0.8 1.0

15

1 i3 STAMBP [TCN2 ZK-F- Tt SE LTS A R ROC
HliEsd
Fig.1 ROC curve of plasma STAMBP and TCN2 levels for predic-

ting poor prognosis in children with status epilepticus

RI

JLEM THAERGE LT MR, A E i
AR A OLE I R R A R 7R R A B AR
WEEL NG R RGeS N R BT T 2
FAEAET . SE VE AU Y G 2R By K AR HRst
A ) e 2 IR A 25 S5 0, MR T AR R
LR FAE AL, EEAEE R RPN 2Y
Yy, LG TR RS S AR Y R A
it (AR WG g 22 ) ARBFSEH SE LTS A
KRN 37.74% , 5 4 k&Y I 37.76% T,
PR SE BILHUS AHAR PRt F TR0 3R i L
FEREFUS AR TT SRS | el # 28 Dy g I st
AHEEZ XL,

JLEE IR 4 T5 b F & IR B, s R
S BN A 1L Fii 5 s, 338 55 Pt 228 50 2 Ay 1 RN ) B
KE FMIE A, TR Ay /W S A | AR Pl 28 0%
AP DRI 0 & A & R STAMBP J&—Fh 5
FIB T MR S e 0 M Y 5z R ARG, = 5 ¥
PR TTRZE M B oS ) SR fl ] PR SE M S R
TR, A B 3R BE I ] 22 2% R A A8 I R FE T R AE
FIB . BFSE R, STAMBP & A KRG T 40 i #h 2843
LT TR, = STAMBP F) 1 25 $H 40 it A 44 b
TR 595, A4 1T, #& /5 STAMBP
AT e I 1 o R 2o A A M BT A TR 7, DT 4 b 22
KB, TR, R STAMBP fiE %G NOD
FESZ ARG (A5 3AE DG B 11 3 R /MAR, 38 in 2 F
RYERF AR 7K, R Z 18 STAMBP #] 41 il
RPERE AR E P 2 Y 4E ) STAMBP 268

ZAR T 8/ NSk WA — T8 40 1M WA BB LA AR % A
SR B, I 1R B bR 2 R M R A A 22 T An B
T HRERE A AT 22 R T AL T 2 R B B
FARSMLA, B = &0 %5 SE LI PRIEYE | o H 2 1
5 STAMBP /K¥-5 SE LY 5 & R A5 A B
AW 5T K& B, SE &L I 7 STAMBP 7K F B 1%,
STAMBP F}5 5 5 1 vkl 42 #1105 R 47 AH G, STAMBP
VE R 2502 ZAUAHOGER 1, 7 38 2o 98 9 7 1R 40 e K 2R
IS, dE R 20 A e i A7 06 e S5 9735, T2
i R R (S I g 2B 2N 8 U =
UK, STAMBP 0]l NOD #£37 A $AHE 11 45 #3528
F1 3 A1 NLR K& pyrin S5 38 7 R ME/MA I
ARG A TRRAAR R 777 A DA D o 28 98 P I i
XA 28 02 A B o i 5 B A IR L DRI & 2 I vy —
THL” EAEE RS2 [, STAMBP ] | 2 Bt K
A il 8-Fas AHIOCHE T3 2K (R IR 7 336, Ml pE 1232
PR A T 0 AR R T, 2 R A 2R 0T M R 2 4 AN i A
N, ZE L STAMBP n] figsl et a A E BRE
TR ] 4 28 46 1 52 17 I /0 20 9 T, AT 4% SE
BILRIE I BEE TS

VBI2 J& —FoK it 44 2, B85 5 0F iR A
Wi, fE2E DNA A Al M BERE i 2ot B &
VBI12 il = JE 5500 & VR 9 B EALH 22—, TCN2 &
—Fh VBI12 fria i , EEDIRRRLS G VB2 RE &
Y1, VB12 BS IR N A DLAERF 40 VB12 fib4 , TCN2
Bez 02 A VB12 Es R T BE A gE &
B, TCN2 7KF-FE A5 22 S MR RE AL AE | 4 22005 4 P AR
ER U2 NN Y e o B S G L R O e R F It
KNSR TCN2 JER 848 B LB B M2 R GRS
VBI12 IY7 AE SO0 B L 2 3 2 % 4 % Al A 4 1 PRI
FAR IR RE ™ . (H E RIS T TCN2 7€ SE
SILH AR IE 1 AS BT, B2 X I3 TCN2 ZKF- 595
TR TG RS 0P, AW KB, SE B LI 3K
TCN2 7K-F-FEAI%, TCN2 FH v 5 90 17 ol 42 A 10 s B 47 A
Ko HWBTENLHI AT e 5 HAE VB12 s h e A
X, TCN2 Al I A 6 VB12 A R0z 2 4T fl
AL N, £3E VB12 25 DNA & a BE#E TP ik
RN TCAG S, DI 2 H5 i 2 P00 246 (1) e 1k 5 2 fih T
AP SE BILM 20 5 52 2t MR B, TCN2
AkRy VBI12 fER AT 1G58 y-2 5L T R & B, il 4% 2
A 3 B R, 0 o A Y AR A R R R R R
IRV 22 RV ST ZE I, TCN2 ] g3 ok 4t
FF VB12 Dife KA AR 500, Mni e SE UL 1E
ok 3 Wi Jn, (HARBF 98 45 15 B R A — 5



- 972 -

SEMES G A% 2026 4F 8 H 55 25 %45 8 ] Chin J Diffic and Compl Cas, August 2026, Vol.25,No.8

Aman-Mohammady 25§58 | #1128 Weli i (% 5 (a5
NI TCN2 /KF-J0 26 5, M I 78 62 6 o7
)4 VeGP B I3 TCN2 KB TH S, X T RE S
ANFEBFFE N A B BEAR AN [ A G, [A] i 301 IR FH
TSGR B ) T B DR 2 AT BRI Y VB2 AR M
iz, e ik TCN2 £ B 53 9, 53 B3R TCN2 7K
PAR =S

TN SE BULTUE A R (1) ROC M4 43 #r v, il
4 STAMBP , TCN2 7K J¢ —F B & 19 AUC 43 51 0
0.816.0.792.,0.925, —F B A T Y AUC 34,
[F) st R T 4 e 3R 3 1M 35 £/ RNA-330-5p Fl1 Toll
FEZ AR 4 BX A T A 0.881, Ui W I ¥ STAMBP |
TCN2 7KF-RIBE R SE S LTS 00 4 47 784 4 Bl 48
b, H ZFBA B m i B A RE
4 & i

25 bR 3% STAMBP [ TCN2 /K V[ 5 SE i
JUIR B INE ATE AN RAT G, 38 WA X 1 4 351
BRI . A RATIAEAE — 8 PR . 15 5, A 52
Bty ANFEARBIFSY, L K IR BAT — i 2 B A
A BE S 2510 I AMIETE s FEUC, ASBIFFE ARG A B B il
J STAMBP [ TCN2 7K~V ik = 225 W, sk LA 4 1 5 e
H B RS M 3 AL, A ST RE DT B[R] 28 d,
KAV s 2 T ReSs o, AR R Z il (K
FEARTMEVEBANSIBIEGT , 45 & 22 I8 18] 55 S 2546 0 A A< 39
BEDT , TN AT 20 RTE bn 8 255 TS AL | DL —
A5 UE LI PR AN EL
i SR (el iP WIS EIEN
e STk = AR

R I R SERET R i R I SRS A H R
P2 I AT RO B SO s TR ST R,
FERHE AR I 0SB 3 08 AT HR TR AT s A5 4. BER
PR R
S 3k
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— B VR ( DLeo) JRAE SR (MVV) 58 1 BT RABU(FEY, ) JAJIMiTE & (FVC) K& T =FLA (1/P=
5.463/<0.001 ,4.420/<0.001 ,5.333/<0.001 ,4.118/<0.001 ) ; HLfL2H i 5i it ( Cor) \HIFIMEE E2(PGE2) (LW T IR
(NEMET =FL4 (+/P=7.073/<0.001 5.363/<0.001 ,2.792/0.006) ; HLfLLAM Z K Y (NPY) P #)JF (SP) /KR T =
LR, 5- B e (5-HT) 2K T =LA (1/P=3.199/<0.001 ,3.160/<0.001 ,4.724/<0.001 ) ; EAfL2H AR 1 Bz 40 o s 47t
JR(SCC-Ag) AMMEME 19 H B (CYFRA21-1) JE LI (CEA) AHZSHLR 50( CASO) KR F =FLH (1/P=6.253/<
0.001.6.339/<0.001,3.057/0.003,2.295/0.024 ) ; B fLZH 6 min #1756 (6MWT) B B 5 5 K #iUIR Sk A &
(MMSE) #4315 F = FLAL, AT 433 (VAS) PEAMIEF = L4 (1/P=2.602/0.011.,6.760/<0.001 ,4.850/<0.001) ;
=LA R MR A R T 2L (x2/P=5.789/0.016) ;2 41 NSCLC & & & JmAb R ILE, 2 WG iH5 53 X
(P>0.05), Z5it HfLWsBE NG BLUIBR AR IAYY NSCLC S My R4, il LUl th Be 4145 5 F R A0 , AR
SR BKE R AR JEPR , et A SN D) BERE A%, BT AR & AR 28R W) W3 I, 2 2 /T AT,
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Efficacy of single-port thoracoscopic segmentectomy for non-small cell lung cancer patients and its effects on pain me-
diator levels and short-term outcomes Wang Guigang, Dong Yuehua, Wei Yulei, Du Hui, Yang Yanjun. Department of
Thoracic Surgery, First Affiliated Hospital of Hebei North University, Hebei, Zhangjiakou 075000, China
Funding program . Hebet Provincial Medical Research Project (20231429)
Corresponding author; Wang Guigang, E-mail; wangguigang2026@ 163.com

[ Abstract] Objective To analyze and evaluate the efficacy of single-port thoracoscopic segmentectomy for non-
small cell lung cancer patients, and its impact on pain mediator levels and short-term prognosis. Methods From January
2022 to June 2025, the Department of Thoracic Surgery at the First Affiliated Hospital of Hebei North University enrolled 98
patients with non-small cell lung cancer (NSCLC) as study subjects. These patients were divided into a study group (54 pa-
tients) and a conventional group (44 patients) based on their treatment modalities. The conventional group underwent conven-
tional three-port thoracoscopic segmentectomy, while the study group underwent single-port thoracoscopic segmentectomy. The
two groups were compared in terms of surgical outcomes, pain levels, pulmonary function, VAS and 6MWT scores, MMSE
scores, complications, and short-term prognosis. Results In the postoperative study group, intraoperative blood loss, drainage
volume, and levels of Cor, PGE2, NE, NPY, SP, SCC-Ag, CYFRA21-1, CEA, and CA50, as well as VAS scores, were all sig-
nificantly lower than those in the conventional group (¢=6.648, 9.457, 7.073, 5.363, 2.792, 3.199, 3.160, 6.253, 6.339, 3.057,
2.295, 4.850; all P<0.05).The time to extubation,operative time, the levels of DLco, 5-HT, MVV, FVC, and FEV |, as well as
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the 6MWT and MMSE scores, were all significantly higher in the study group than in the conventional group (=5.463, 4.724,
4420, 4.118, 5.333, 2.602, 6.760; all P<0.05). The overall incidence of complications in the conventional group was 25.00%
(11/44), which was significantly higher than that in the study group (7.41%, 4/54) (X’=5.789, P=0.016). The recurrence rate
and distant metastasis rate in the conventional group were 6.82% (3/44) and 9.09% (4/44), respectively, while those in the

study group were 1.85% (1/54) and 3.70% (2/54). The differences between the two groups were not statistically significant
(X’=0.522, P=0.470; X’=0.466, P=0.495). No deaths were observed in either group. Conclusion Single-port thoracoscopic

segmentectomy demonstrates favorable therapeutic outcomes in patients with non-small cell lung cancer. It can reduce damage

to lung function and surgical trauma, lower levels of pain mediators, and improve early cognitive impairment, facilitating faster

postoperative recovery for patients. Moreover, the risk of complications did not increase significantly, making it safe and feasible.

[ Key words)

prognosis; Therapeutic effect
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Tab.1 Comparison of clinical data between patients in the conven-

tional group and the study group

W oA M e pw
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AR (ks , %) 59.95+5.38  60.48+5.49  0.480 0.633
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RIS (%) ] 18(40.91) 20(37.04)  0.153  0.696
W KR T (%) ] 20(45.45) 22(40.74)  0.220  0.639
K [ Bl (%) ] 9(20.45) 12(22.22) 0.045  0.832
Jih988 B 4% (%5, cm) 1.31+0.29 1.28+0.27  0.529  0.598
P 2 7Y MR 19(43.18) 24(44.44) 0.055 0.973
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MRERE 14(31.82) 16(29.63)
Il R 43 1 I 7(15.91) 12(22.22)  0.622  0.733
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Tab.2 Comparison of surgical outcomes between the conventional group and the study group

A5 1% RGBT (d) A i (ml) F-ARB 8] (min) THHME SR () 5| (ml)
=fLA 44 4.49+0.48 128.50+12.37 126.70+12.75 17.42+1.42 318.66+17.40
LA 54 4.79+0.59 105.48+10.36 148.31+18.22 17.69+1.49 285.79+16.88
1 2718 10.027 6.648 0.911 9.457
P{H 0.008 <0.001 <0.001 0.365 <0.001
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Tab.4 Comparison of stress response indicators between the con-

ventional group and the study group
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— =fLAH (P<0.05 B¢ P<0.01), W37
=74l  ARAET  1048+1.25  106.30£12.28  56.09+5.12 IR =ALEL( & ) KT,
(n=44)  ARSF 16224213  177.30£14.11  163.92+25.28
ML RET 1016129 106.11x12.21  56.26+5.19 x7 ZFLAS5HALA NSCLC B # F ARG 6MWT  MMSE .
(n=54) R 13.39£1.83  162.54+13.08  149.88+24.33 VAS T4 LS (zas)
ESK
/P =FLANE 15.417/<0.001 25.178/<0.001 27.731/<0.001 Tab.7 Comparison of 6MWT, MMSE, and VAS scores between
/P HALANME 9.569/<0.001 20.919/<0.001 24.963/<0.001 N - N
/PR 7.073/<0.001  5.363/<0.001  2.792/0.006 the conventional group and the study group
. 6MWT MMSE 43 VAS $F43
4 5 Fisf ]
B - ! (m) (4h) (4h)
Tab.5 Comparison of pain mediator levels between the control (n=44) RJF  506.33+42.70  21.72+2.26 3.85+0.82
group and the study group B4 RAT 541.79£40.85  28.30+2.04 4.46+1.13
AWM NGp SHIGu Sremh - a0
SALAL R 178.39220.18 - 0.7220.14 1237235 I/P %{L;ﬂmﬁ 1'582/; 1'17 8.667/<0‘001 7'484/<0.001
(n=44)  ARJF  234.88£2027  1.02£0.16 18.26+2.55 I/P “*F;ﬂ - 2'602/0'011 6'760/<0'001 4'850/<0'001
3 b ZH|H, . . . . . .
I RET 1805122025  0.69+0.13 12.49:2.40 /P Gl < <
(n=54) ARSF  221.90£19.73  1.19£0.19 16.7022.33
=¥ 4 = N ~ D — N S N N 27
/P %;EQET{{Z 13.101/<0.001  9.360/<0.001  11.267/<0.001 27 2HFARIERERE  ZFLAIE RN B LA =
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Y = Q Al
/P IR E 3.199/<0.001 4.724/<0.001  3.160/<0.001 $925.00% (11/44) = THALALE 7.41% (4/54) 225+
HYitm X (x2/P=5.789/0.016) , WL3 8.
x3 —SLASHSLH NSCLC BE T REVE BRI ACE LR (32s)
Tab.3 Comparison of pulmonary function parameters between the conventional group and the study group
R i ] DLco( %) MVV (L/min) FEV,(L) FVC(L)
=1l A 81.31+4.29 77.74+6.90 1.21+0.29 2.89+0.27
(n=44) ARG 74.35+3.19 67.80+4.69 2.18+0.42 2.08+0.18
AL PNl 81.47+4.33 78.05+6.73 1.17+0.27 2.9420.29
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/PR JE AR E 5.463/<0.001 4.420/<0.001 5.333/<0.001 4.118/<0.001
Fo LAl AL NSCLC B #H FARFUG MRAREY KT AL (wxs)
Tab.6 Comparison of tumor marker levels between patients in the conventional group and the study group
4 5 s [] SCC-Ag(ng/L) CYFRA21-1( pg/L) CEA(pg/L) CA50(U/ml)
=fl4l AR 2.93+0.79 5.42+0.58 24.69+6.11 27.85+5.03
(n=44) RE 1.93+0.32 2.79+0.48 11.19+3.13 13.30+3.60
L A 3.19:0.84 5.31+0.62 25.13+6.18 28.30+5.09
(n=54) ARG 1.57+0.25 2.22+0.41 9.47+2.44 11.70+3.29
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/P BFLANE 13.583/<0.001 30.549/<0.001 17.320/<0.001 20.127/<0.001
/P iR JE AR i 6.253/<0.001 6.339/<0.001 3.057/0.003 2.295/0.024
F8 “ALAG ALY NSCLC BEIFRAE A [#1(%) ]
Tab.8 Comparison of complications between the conventional group and the study group
A 15145 Jiti &S e e i i B JitiAs AR AIE KR8 BEER(%)
=fLA 44 3(6.82) 2(4.55) 2(4.55) 2(4.55) 2(4.55) 25.00
AL 54 1(1.85) 1(1.85) 1(1.85) 0 1(1.85) 7.41
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[# ZE] HH WFRFRIEFL RIS (PTC) i 2 FR 5r 55 e 4l 2R 1 25 W LAl 1 (KDMIA) B I
(POSTN) 355 i TP JE R M AH e ME IR IRE L, g #2018 4F 1 H—2019 4 2 A ZRERI K 2= M8 S
B e HFLAMRHZIR Y PTC B35 98 Bl sE Xt 4 . R SERT 9 &t PCR #%ill KDM1A POSTN mRNA FlJifed T 2
[A\BIRLEA N T 4(0CT4) MERIPeE X Y HERE 1 2(SOX2) NANOG | mRNA K3k ; i 21 146 KDM1A &
1 .POSTN 7 15515 ; Pearson FHE0T KDM1A POSTN mRNA 5 OCT4,SOX2 NANOG mRNA (40 54 ; % B Kaplan-
Meier £ Fl Cox [HIIH 5347 PTC FETEAR RIZMHEE, 4R PTC BHRAL KDM1A POSTN mRNA K T4
KAERE 0CT4 ,SOX2 ,NANOG mRNA FHXT A1 i T 55 20 21 (+/ P = 42.906/<0.001 ,33.516/<0.001 ,36.439/<0.001
36.146/<0.001,35.229/<0.001) ; PTC H#FEHL - KDM1A POSTN mRNA 5 OCT4 .SOX2 NANOG mRNA ik 2 1E
A5 (r/P=0.722/<0.001.,0.683/<0.001 ,0.701/<0.001,0.654/<0.001 ,0.721/<0.001 ,0.767/<0.001 ) ; J& £H 21 KDMIA |
POSTN Z& [ BHH: 3R 13 TE 55 28 (x2 /P = 70.618/<0.001 . 71.753/<0.001 ) ; TNM 433 T1 ~ IV 38 ik CL 4556 % 1) PTC H
& KDM1A POSTN Z& 1 P F TNM 403 T ~ T TEk 2555 B & (x?/P=15.938/<0.001,8.284/0.004, 10.542/
0.001,9.503/0.002) ; KDM1A B8 5 4F To ik J& LE A7 % (PFS) MR T B 23 (Log-Rank X2 = 4.160, P=0.013) ,
POSTN A% 5 4 PFS AR T-HIHE 8% (Log-Rank x2=3.864,P=0.041) ; TNM ZMHA I ~ IVHA k45455 KDM1A FH
Pk POSTN FHIESE PTC A TR A R ML SR R 2 [ OR(95%CI) = 1.706(1.208 ~2.408) . 1.511(1.122~2.036) .
1.442(1.113~1.868) .1.449(1.152~1.823) ], £ PTC B E 441 KDM1A POSTN mRNA F1% (1323534 W i 7+
1, S R T M B R A 2 IEAH G 2 ITAS PTC WS AR tr .
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The expression of KDM1A, POSTN in thyroid carcinoma and their correlation with tumor stem genes and clinical
significance Wang Rongrong™ , Wang Guangqing, Xiao Dashw, Zhu Nan, Tang Shuting. ™ Department of Pathology, Chaohu
Hospital Affiliated to Anhui Medical University, Anhui, Hefei 238000, China
Funding program Natural Science Research Project of Universities in Anhui Province (2022AH040106)
Corresponding author: Xiao Dashu, E-mail: xdsh2623987@ 163.com

[ Abstract] Objective To study the expression of lysine demethylase 1A (KDM1A) and periostin (POSTN) in papil-
lary thyroid carcinoma (PTC) and their correlation with tumor stemness genes and clinical significance. Methods From Janu-
ary 2018 to February 2019, 98 patients with PTC were diagnosed and treated in the Department of Thyroid and Breast
Surgery, Chaohu Hospital Affiliated to Anhui Medical University. Quantitative real-time PCR was used to detect the
expression of KDM1A mRNA, POSTN mRNA, and tumor stemness genes [ octamer-binding transcription factor 4 (OCT4)
mRNA, sex-determining region Y-box protein 2 (SOX2) mRNA, and NANOG mRNA ]. The expression of KDMIA and
POSTN proteins was detected by immunohistochemistry. Pearson correlation analysis was used to analyze the correlation be-
tween KDM1A mRNA, POSTN mRNA and OCT4 mRNA, SOX2 mRNA, NANOG mRNA. Kaplan-Meier survival analysis
and multivariate Cox regression were used to evaluate the prognostic significance of KDM1A and POSTN protein expression
in PTC patients. Results The expression levels of KDM1A mRNA, POSTN mRNA, OCT4 mRNA, SOX2 mRNA, and
NANOG mRNA in PTC cancer tissues were significantly higher than those in adjacent normal tissues (#/P=42.906/<0.001,
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33.516/<0.001, 36.439/<0.001, 36.146/<0.001, 35.229/<0.001). KDM1A mRNA and POSTN mRNA were positively correlated
with OCT4 mRNA, SOX2 mRNA, and NANOG mRNA expression in PTC (r=0.722/<0.001, 0.683/<0.001, 0.701/<0.001;
0.654/<0.001, 0.721/<0.001, 0.767/<0.001). The positive rates of KDM1A and POSTN in TNM stage Il - IV and lymph node
metastasis were significantly higher than those in stage I - II and without lymph node metastasis (X’*/P=15.938/<0.001,
8.284/0.004, 10.542/0.001, 9.503/0.002). The 5-year progression-free survival (PFS) rate of KDM1A-positive patients was sig-
nificantly lower than that of KDM1A-negative patients [ 64.52% (40/62) vs. 88.89% (32/36)] (Log-rank X’ = 4.160, P=
0.013). The 5-year PFS rate of POSTN-positive patients was significantly lower than that of POSTN-negative patients
[65.63% (42/64) vs. 88.24% (30/34)] (Log-rank X’ =3.864, P=0.041). TNM stage Il - IV, lymph node metastasis, high
KDMI1A, and high POSTN were independent risk factors for poor prognosis of PTC [ OR(95% CI)=1.706 (1.208-2.408),
1.511 (1.122-2.036), 1.442 (1.113-1.868), 1.449 (1.152-1.823)]. Conclusion The expression of KDM1A and POSTN mR-

NA and protein is significantly increased in PTC, which is positively correlated with the expression of tumor stemness genes,

- 981 -

and they are novel indicators for evaluating the prognosis of PTC.
[Key words ]

genes; Prognosis
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POSTN ) & — 7 3 J57 4 i 88 11, 35 BEAF7E T4 ffd oh 5
v, & P R R T T PR S A RS R,
POSTN 7E45 B i | P 5398 55 Z2 Mo e vh 38 1
i Ik A R G B B A S R A ) 38 B % e
AR P o R SR e Gl TP i O R SRS B iR e
TBRZREE S 7E PTC #EE (B Kk 57 KAk yr it 25
R EEREEMY . HET PTC " KDMIA ,POSTN
eIk 55 e 1 PR A A G R PR S AT A
AWFFE B LK PTC H KDM1A POSTN ({35ik , 53+
PR 5 e 1 DR 1 A D B TS A, FRIE AN R
1 BERE5HZE
L1 IRIRPERE 2EHL 2018 4F 1 H—2019 4F 2 H %8
BB R 2B S = B FR FLAMRH2 IR 1Y PTC 4 98
B NBFIE RS B 20 61, 4 78 B, A% 25~79(56.62+
7.28) % JJHE 4~62(20.12+5.26) d; ¥ LW BiFE N ; &
S 14 151 BE PR 52 9 48] 5 AP s 20 1], W s 16
151 s ¥ TC B b SR T st 4% o0 s MR AR <4 em 44 B3], >
4 cm 54 ], TNM 233. T ~ T 56 ], 0 ~ IV 3 42
Bl 4k 62 B, K54k 36 il kB 45575 F% 31 il
ARMFFE O ARAS B8 B (R B 22 51 25 I (2018031 ) , B

Papillary thyroid carcinoma; Lysine-specific histone demethylase 1A ; Periostin; Tumor stemness

A/ SR R R I 2 i R

1.2 JREEEPERE (1) WASRHE. OIRAT ARG
57 (HARIR 2k 20 R ) R JE W EIESE h PTC;
QIR >18 4 ; AR T AR Z AL M HTIRIIETT . (2)
HEBRARE . O A I 7™ 0 Il B ; @ A I HAh 25 5
I s ORI RE T

1.3 MIFEFRS5 ik

1.3.1  SERFSOEE 7 PCR A2l KDM1A  POSTN Fil i
TP mRNA 35 U PTC 418U 55 4
A2 50 mg, THRA IS, 2.0 BEEWE W, Trizol
PRI RNA K M RNA 35555 5% ¢DNA (b7 & 16
Hitm e 4N A, %5 AT311-02) , &R PerfectSt-
artTM Green qPCR SuperMix (dt i @04 A A, 185
AQ601 ) T A k47 S i 9 6 52 7 PCR B 1, & I 1A
/%;2XqPCR master mix 10 pl, Forward/ Reverse Primer
0.5 wl, DNA # 4k 2 ul, ROX Reference Dye 1 pl,
RNase-free Water 6 wl, FHLEEF:95°C FilZE 4 5 min,
1 MEFR;95°C 60 s,60°C 34 s,70°C 34 s, 33140 M
W, UL GAPDH AN &3, R 22" kit &
KDM1A ,POSTN mRNA FlJMgg -1 B 8 [ SRR S &
sk 4(0CT4) MERIPRE X Y HEFE T 2(S0X2) |
NANOG ] mRNA fHXI ik, 51T 5 W3 1,

1.3.2 At gl R4 KDM1A  POSTN #3535 . B
e FRRMAAE R PTC HR R 4 UMV 25 4 400 WU A
PR A G R & (AL R F AR A
], 525 SP0041) Fil DAB & (i & (Jb st &K e 54
YR 08 F] L, 525 DA1010) §d B R A7 90 3 4l Ak e o
KDM1A POSTN #T & 14 H 2 [ abcam 2\ F], 1% %5
ab31954 . ab315104, fi F 3D HISTECH HH 371 A L
(3D HISTECH 23 H]) fHfife e b ge o U] Jr, % e gie
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AU e 0 ) RN AT e PE o, PHE A A AR
W0~ <10% H9 0 43, 10% ~ <25% HJ 1 43 ,25% ~ <
50%H4 2 1, =50% 4 3 4o R EEPE ) R A gL
R 1 55, Bk AN 2 47 AR (S 3 41, 2 BRATG
G3<2 43 SCHEAIERIES, =2 0@ OB A B

%%io

&1 KDMIA POSTN K T 51977 5]
Tab.1 KDMI1A, POSTN, and tumor stemness gene primer se-
quences

5 L5 EL7)

KDMI1A 5’ -TGACCGGATGACTTC- 5’ -GTTGGAGAGTAGCCT-
TCAAGA-3’ CAAATGTC-3’

POSTN 5’ -AGCGTCATGGTCTTA- 5’ -ACTCGTCCACCCACA-
TCAACTTC-3’ CGAT-3’

OCT4 5’ -GTGGACGAGTTGCCA- 5’ -TGACCACAGCCATAG-
CATTTC-3’ GATTCC-3’

SOX2 5’ -CTCATAGTCGTATCA- 5’ -ACACAGTCGTTTTCT-
GGGGTCG-3’ GTCCAC-3’

NANOG 5’ -GCTATTCTGACGCCT- 5’ -AGCCTCATTACTCGG-
CAAAACT-3’ TGCAAA-3’

GAPDH 5’ -GACCGTGTGCTTACA- 5’ -AAGTGACCGTCTCTT-

CAAATTG-3’

CCAAGG-3’

1.3.3  FEUFEOL . TRE B e R ECBR iR A 11277 2
PEATREDT 5 4F, [RIBE 3~6 AN A BT 1 W, Bl 7 ALk i
)24 2024 43 H , BTN AL R BRIER R ik
oL N AN SR I G N O N v - O N = B 1
K GEAN R AT Rk R il SR T i R A A
() Bifi 5 2% i kg A T 2 Jg s B SR 4B Lk BT ]

1.4 G5k SRAD SPSS 21.0 4oy brkidis . i
BOZORE LA SR G (% ) o 4] FL B SR H x? K
5 AT B IES AT R OB DL x2s 0,2 AR T
K FH ST BE AR ¢ K 56 Pearson AH 5 43 KDMIA |
POSTN mRNA 5 0CT4 SOX2 ,NANOG mRNA f#)4H 5%
;R FH Kaplan-Meier [1£& F1 Cox [0 5081 PTC &
g AR B R, P<0.05h2ERA G2 FE X,

2 &% R

2.1 PTC HE AL A 574141 KDMIA  POSTN Fl
JifEE 1 S ) mRNA Rk L PTC i 4 41
KDMIA ,POSTN mRNA S TPEAHSCIEN OCT4 ,SOX2 |

NANOG mRNA #xf &k )5 Tmorddl, R A%
PR X (P<0.01) , W 2,

2.2 KDMIA POSTN mRNA 54 53 H mRNA
IR Pearson AHCHT BN ,PTC = FEH A
KDM1A ,POSTN mRNA 5 OCT4 SOX2 NANOG mRNA
FERPRIEA K (r/P=0.722/<0.001 ,0.683/<0.001
0.701/<0.001, 0.654/<0.001 ,0.721/<0.001 . 0.767/ <
0.001) ,

2.3 PTC BHEALIHE 574041 KDM1A POSTN 2
A LH KDMIA POSTN 4K [ 5 {57 T 41 4L 40 il
RIS . 5 4H 21 KDM1A . POSTN 25 [ BH ¥ 32 43
K 63.27% (62/98) 65.30% (64/98) , fa T-Is 57 4H 21
1) 6.12% (6/98) .7.14% (71/98) , 22 H A G it 7 X
(x2/P=70.618/<0.001 .71.753/<0.001) , WLI&l 1,

B 1 PTC H &4 4R 5541 41 KDMIA \POSTN % [ &1k
LA (Fepe ik, x200)
Fig.1 Expression of KDM1A protein and POSTN protein in PTC

cancer and adjacent tissues

2.4 KDMI1A POSTN % [ 2K 7EAN [R] I R /9 BURRAIE
2SR TNM 48T~ IV I bk 25 7 2 1
PTC 3% KDM1A [POSTN 5 [ FAE % & T TNM 433
I ~ 3 ek 4558 % (P<0.01) 52 20 HAh I R/
S BRAFAE LA, 22 R G4 8 L (P>0.05) , W3R 3.

2 PIC BEEALRIESAZT KDMIA POSTN FUMJE TP SN mRNA R A (xxs)
Tab.2 Comparison of KDM1A mRNA, POSTN mRNA and stem related gene expression in PTC

2SN 15115 KDM1A POSTN 0CT4 SOX2 NANOG
U e 98 1.02+0.22 1.11+0.30 0.92+0.26 0.65+0.17 0.6420.20
FEH L 98 3.23+0.46 2.83+0.41 3.06+0.52 2.17+0.38 2.36+0.44
(1l 42.906 33.516 36.439 36.146 35.229
PH <0.001 <0.001 <0.001 <0.001 <0.001
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&3 KDMIA POSTN H FHFRIKTEA [l AR/ o BARAE Hh 19 22 57 L AR

[Bl(%) ]

Tab.3 Comparison of differences between KDM1A protein and POSTN protein in different clinical parameters

moH %k KDMI1A FHi%: X2 e P{H POSTN FHH: XA P

P51 L) 20 10(50.00) 1.903 0.168 12(60.00) 0.312 0.576
E’s 78 52(66.67) 52(66.67)

Y () <60 52 30(57.69) 1.481 0.224 31(59.62) 1.583 0.208
>60 46 32(69.57) 33(71.74)

fit I Ei4% (em) <4 44 25(56.82) 1.428 0.232 26(59.09) 1.361 0.243
>4 54 37(68.52) 38(70.37)

SRR ok 62 36(58.07) 1.964 0.161 37(63.33) 2.360 0.124
551k 36 26(72.22) 27(73.68)

TNM 4339 I~1 56 26(46.43) 15.938 <0.001 29(51.79) 10.542 0.001
I~ V3] 42 36(85.71) 35(83.33)

WO RS H 31 26(83.87) 8.284 0.004 27(87.10) 9.503 0.002
J 67 36(53.73) 37(55.22)

2.5 KDMI1A POSTN & [ 3RIAXT PTC &3 Fil J5 1 5%
e ARG VIS, PTC B & A e ik g 26 i, 5
ETCHE R A A7 R (PFS) A 73.47% (72/98) . KDM1A
FHME R 5 AF PRS (KT FIPE 5 [ 64.52% (40/62) vs.
88.89%(32/36) |, 2 7 A Gt it 5 X (Log-Rank x* =
4.160,P=0.013) ; POSTN BHPEHE 5 4F PFS LT FAE
B [65.63% (42/64) vs. 88.24% (30/34) ], ZH A4
1127 X (Log-Rank x2=3.864,P=0.041) ,

2.6 Z[HZFE Cox [HIHAMT PTC B E B A KA
I DL PTC M3 75 i i Jie oy IR A8 £ (IR . 2
R /N0 ) LU TNM 2333 (A . 1= 1 ~ IV 3,
0=1~ 1MW) HEa5%% (MME.1=FH,0=7T),
KDM1A (W& 1 =FHPE,0=BA:) .POSTN (IME ;1 = FH
PE,0=F1E) I A2 &, T2 N ER Cox MIHZHT, 45
BB, TNM S8 10 ~ IV 3]k L 2555 8 . KDM1A FH
£ \POSTN PHISE PTC B TG A B A9 A 7 fa e N &=
(P<0.01), L5 4,

F4 ZHE Cox MHLHT PTC B HUS A K152 m 2
Tab.4  Influencing factors of poor prognosis of PTC patients by

multivariate Cox regression analysis

ES B SEH Wald{i P{H ORfH  95%CI
TNM 4391 ~ V4 0.534 0.176  9.206 <0.001 1.706 1.208~2.408
W 0.413 0.152 7.382 <0.001 1.511 1.122~2.036
KDMIA BATE 0.366 0.132 7.688 <0.001 1.442 1.113~1.868
POSTN BHE: 0.371 0.117 10.055 <0.001 1.449 1.152~1.823
RI o .

PTC J2& 55 UL N 4 W B kg , BRI PTC B A%
HERIT R HURIR 2 VI BR AR SOk VIR AR, K %
et B AL IR T a, TR BAF, (H I R F 58 3 B
15% ~20%1 PTC B35 A58 kK b 7%, F 350N

RS, PTC e & & ol % B i i 0 Bk sh AL 5
Jirged 4 M R S R TR AL VI A G IR ARESE PTC
PRI 53 FHLT RIS 5 o BT 0] SR 7 SR bR gs
AV B E TG e MERIRITT T R R EK,
KDM1A 1k —Fifr i 20 R R S5 e 21 2 1 2 R Ak
it , BEIE L FF M S BR A AR 1 H3 5 4 RLFNER 9 fLY
SRR R B B A A 4 T 40 AR REL 400 i
b mG kB AT ®, RV, BKEE T
KDM1A REFI I BAS T HF 1 ZE A H 34k, R Bk
AT T La B, L UE BRIl 8 Az Bl KM e i,
SR R PTC Ff KDM1A mRNA FIEH
FIRY BIR S5 EEAA B AE PTC R 40 i b 738 19 45
AR PTC 7 KDMIA Ay 26 3k 52 %5 5 A& 1 K
SR R, AR FLIR I P SR T YY1 %
Ik EVH, s HiEES KDMIA J3 30145 4 i 300
KDM1A mRNA A9k, [, 12 RSB B 16
Al Rz B4k KDMIA & 300 KDM1A & F
EVE, A2 Bt PR R 40 M f 8 5 . PTC H KDMIA
mRNA 5 1 A 56 56 [ 3k & IE A 56, 38 PTC
KDM1A "85 542 dF T A SCIE 3Rk, S 20U
PEIE, WS BL, KDMIA 7138 i e st A4 AL, 2= H
HeAb 28 g Wt 38 5 A9 40§ B APC2 J5 3h XY
H3K4mel/2 , 3415 Wnt/B-catenin 18 1% , {i& JF HOR IR
B4 20 ARR I TR 5, i P 4 1 9 BT S5 42 28
FU ARBEGE RN, KDMIA 25355 TNM 4330 & itk 5
SERR A G, 78 KDMIA 78 PTC v & $54E fib i ot J
PITER ., BFgR R, HUR IR 2L SR 98 o KDM1A 33k
VA AR O 4R B AR SR R T 1 R BT IX
B WAk 4R B A S IR 1 A
Tk, SRR AR E AR 9 Ayt B RS , fEIEE 40 i
IER IR 28 ARBFFT 4l R 5 Lk i 58 A W)
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&, E—RAE T KDMIA 78 PTC W B9AE /e, A
W5 H , KDMIA FHPERY PTC M W58 %, 55 Zhang
AEVIRIE R KDMIA = 235 $2 78 B BRE TS A B
— 30, W e E KDM1A #1313 GSK-LSD1 #4714
7RI AR U T AR R Y I SOX2,0CT4 45 1) 3=
Ik IR A0 M A AR 2R G R | 1 e FROIR s XA T R
B, e REYE KDMIA #5500 F 9% SOX2, 0CT4
FIRIINHNZ E TGS R AR R 45 e e it T
EIRIT AR 7 ' R, KDMIA £ PTC 1Y & 4 |
J Je v RS T B, 4 R IR 0 T A0 AR, R
PTC I8 1A 7 BEAE TR s

POSTN SCFR A8 40 B s S vk R F 2, HoAE Ry Al 2
FPEL AN LT 2 1, e S0 i 2 1 A B A R 2 Ak
W avB3  avBS S5 G, T AL P 2 4545 53 I,
PR ZERFIGERS 7S RS B R R R
Berft POSTN FRik [, ol o J06 B W 4 i ;9 AKT
{5518 B HE5R CD163" [ Ik 41 o () #a Ak P Fnis i 7K F
2 3F b JE G g k3T AR 5T R, PTC A POSTN
mRNAFIE HRIBH B E T, SPE 2 # il TCCA
BHEFER GeneCards B4k 42 10 2 45 5 — 212 JHIZ
WFFALAE R A AT 34T, R RE A6 R K P — 25
Bk, A R, WA T ALK RES IO B
5 DO 510 %, 5% 5% V8 POSTN [ 33k, 4k 1 3
T0 WNT {5530 %, 2 1F 98 40 i ) P 5 2 R
T4 H i B h POSTN =2 5 9 e (bR 355 1 1
FAM ARBGR 45 5 b POSTN 5 TH MG ik 2
IEAHSE, #2785 POSTN 7 PTC W H 5 5 T M 4E 4,
POSTN 7£ PTC A4 3 maRik , H 5 T R IA
HEIFAE, #278 POSTN 7& PTC Hp I A A 5 98 b e 1k
W W EH S 5 TR %SRS Jin 5
() % BL— 2, BV A 56 AT 4k 40 M i YR Y POSTN I 1
A R FAK-STAT3 38 FEAR S I T HERRE IR B,
RS B0 B T, POSTN B 223 1o 18 452 f 928 1 30
B 5 E R A E T, 2R POSTN A4 I
HAT W S0 ARWFSE & B, POSTN £ ik 5
TNM 73] W25 54 ¢, A5 R Y], POSTN fig
BTG S i A0 I PP 2 2 BB Yes OG5 538
¥ 175 IR A G AT 2 A1 P N UL 3 3
AKT 38 4 (1) 5 R A6 00 , A2 1 B Jed 1 A e 1 0 B
BSERJE ANMR B AR fE 11 ARHESE h, POSTN
PHE ) PTC B35 5 3025, 0 T L JE ) POSTN RE %
DT T e A DG LT Ak 4 L 412 S2F 0 B A D R BT A S
A B A7 (S, S BUR B ARG, PR
B, 45 B I AR B OG S2 1A 2 sl e F B R

FA, L POSTN fy3R1k , fie 96 4 i i F 30 58T
HEER , FIHT PAR2 46150 T 15 POSTN 19Kk REME 1
R 5 1, 5 R BT B8 L
ZERin 1
4 &

gk L, AT E S qPCR A 98 20 AL HRIE

527 KDMI1A \POSTN 7 PTC FZ1 41 @& ik, IRl it

BV 96E T KDMIA POSTN K [ B £ ik 5 PTC #

HBUR R B, B PTC K 5L FI 57

feflt—Ef s . AW RIHT S AL T R B IE KDMIA |

POSTN 5 PTC k3 N A FH M RS —H W2 5

PTC e, B350 PTC BRI fER N R, AP

TR VBAT BR , AR T 2 RAEA gt — 2B 5, LA,

AWFFERBERA 43T PTC 1 KDM1A [ POSTN fF I #Y

Gy TR, A TR TR AN .

F 3 52 P AT/ 7 W O 2

EEREAE

Foged BTS2, S S AR IR SR 2ok UK

PR FFE SRR, o3 Ui g Rl 18 SO A W KR SIS

e AR GORL I8 SCIB UG KAl AT ST T iU

SEHEFFE I R TR P TR
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WHT RFE XY AW, AR
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[ ZE] B iewmmAasi ke amiis LIk N 3(LAG3) L4 HFAEE I 1(FGL1) ik 5 gk #r
B TR R BUGCER, Ak I 2020 4F 3 H—2022 4F 3 H s BH T 55 — A R B& e H S I Sk S A NRHE IR
B IS B3 90 i, SR qPCR KM LAG3 . FGLI mRNA M ARRERGE s 401 [ BRFPESET-IHF 1(PD-1) fRFHEIET
KRR 1(PD-L1) JmRNA 3k, e 2H 4L A48 LAG3 \FGL1 4K 431X ; Pearson AH ¢ 2 BT IR ZH 2T LAG3 |
FGL1 mRNA Fik 5SS/ 7 mRNA 3K (141 &1 ; Kaplan-Meier fh48 20 BT LAG3 FGL1 ZE 1 3¢ 35 X Wi F
TS R0 5 Cox [MIHAM IR A TS MmN R, &R WEEFM44! LAG3 FGLI mRNA X PD-1,
PD-L1 mRNA A%} 26355475 TR 5% 4041 (1/P=34.516/<0.001 31.372/<0.001 ,30.335/<0.001 ,23.894/<0.001 ) ; Mg J&
2041 LAG3 . FGL1 mRNA 43Jjl 5 PD-1,PD-L1 mRNA £ IF#H2¢ (LAG3:/P=0.714/<0.001 ,0.681/<0.001; FGL1 . r/P =
0.721/<0.001 ,0.663/<0.001 ) ; M85 41 21 LAG3  FGL1 £ [ B M %6 5 98 55 1 81 (x2/P = 86.968/<0.001 , 88.210/<
0.001) ; TNM Z-HATL ~ IVHH bk C4 255688 1 ieds )R 2 41 200 LAG3 (FGL1 MM RE T 1 ~ T 47BN
HBH (x2/P=13.125/<0.001,3.920/0.048 ,12.995/<0.001,11.810/0.001 ) ; LAG3 FH:4H .FGL1 FHYEL 3 4F Bk A4 77K
YR TBAPEL (Log-Rank X2 =4.023 3.799,P=0.002,0.028) ; TNM 41 I ~ IV 1] ik EX 455465 LAG3 FAME  FGL1 PR
SRR R T AN B B g S G S P K [ OR (95% CT) = 1.477(1.075~2.029) . 1.441(1.095 ~ 1.895) . 1.259 ( 1.033 ~
1.534) \1.310(1.058~1.622) ] &5t MEFEELALT LAG3 FGL1 63k bR, W3 500 4 55 4> 12838 B IEAR O | J2 Mk
T TG PEABT bR 4 .

[E8R] ol WAL 3 B A AR 1 TS

[FESHEKS] R739.65 [ EkFRIZEB] A

Study on the correlation of LAG3, FGL1 expression levels and immune checkpoint molecules in laryngeal cancer tis-
sue and prognostic value Ji Mingan" , Liang Yongjun, Liu Shaofei, Yuan Guoli, Yuan Haozhan. ™ Department of Otorhino-
laryngology Head and Neck Surgery, The First People’s Hospital of Xianyang City, Shaanxi,Xianyang 712000, China
Funding program: Science and Technology Plan Project of Shaanxi Provincial Science and Technology Department (2021SF-
131)
Corresponding author: Liang Yongjun, E-mail . 27427694@ qq.com

[ Abstract] Objective To study the relationship between the expression of lymphocyte activation gene 3 (LAG3), fi-
brinogen-like protein 1 (FGL1) and immune checkpoint molecules and prognosis in laryngeal cancer. Methods The expres-
sion of LAG3 mRNA, FGL1 mRNA, and immune checkpoint molecules [ programmed death factor 1 (PD-1) mRNA, pro-
grammed death factor ligand 1 (PD-L1) mRNA ] in laryngeal cancer tissues was detected by qPCR. Pearson correlation analy-
sis was used to analyze the correlation between LAG3 mRNA, FGL1 mRNA expression and immune checkpoint molecules in
laryngeal cancer tissues. The expression of LAG3 and FGLI protein in laryngeal carcinoma tissues was detected by immuno-
histochemistry. Kaplan-Meier curve and Cox regression model were used to analyze the prognostic factors of patients with la-
ryngeal cancer. Results The expression levels of LAG3 mRNA, FGL1 mRNA, PD-1 mRNA, and PD-L1 mRNA in
laryngeal cancer tissues were significantly higher than those in adjacent normal tissues (#/P=34.516/<0.001, 31.372/<0.001,
30.335/<0.001, 23.894/<0.001). LAG3 mRNA and FGL1 mRNA in laryngeal cancer tissues were positively correlated with
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PD-1 mRNA and PD-L1 mRNA (r=0.714/<0.001, 0.681/<0.001, 0.721/<0.001, 0.663/<0.001). The positive rates of LAG3
and FGLI in laryngeal cancer tissues were 77.78% (70/90) and 75.56% (68/90), respectively, which were significantly higher
than those in adjacent normal tissues [ 8.89% (8/90) and 6.67% (6/90)] (X°/P=86.968/<0.001, 88.210/<0.001). The positive
rates of LAG3 and FGLI in laryngeal cancer tissues were higher in patients with TNM stage Il[-IV and lymph node metastasis
(X°/P=13.125/<0.001, 3.920/0.048, 12.995/<0.001, 11.810/0.001). The 3-year overall survival rate of the LAG3-positive group
was 78.57% (55/70), which was significantly lower than that of the negative group (90.00%, 18/20). The 3-year overall sur-

vival rate of the FGL1-positive group was 77.94% (53/68), which was significantly lower than that of the negative group
(90.91%, 20/22) (Log-rank X’/P=4.023/0.002, 3.799/0.028). TNM stage M-IV, lymph node metastasis, LAG3 positivity, and
FGLI1 positivity were independent risk factors affecting the prognosis of laryngeal cancer [ OR(95% CI)=1.477 (1.075-2.029),
1.441 (1.095-1.895), 1.259 (1.033-1.534), 1.310 (1.058—1.622) ]. Conclusion The expression of LAG3 and FGLI is upreg-

ulated in laryngeal cancer tissues. They are positively correlated with the expression of immune checkpoint molecules and are

new markers for the prognosis of laryngeal cancer.

[ Key words)

O P 2 ke S0 DL 40 S bR 2 — | LA BR K
REFAE IS REFAR BT YT R
BIT R LERIRIT R R WAL, & & T o v i i
BB AR AR BAR R A S A2 N 3
(lymphocyte activation gene 3, LAG3) j&—Fh 8 2L 4
PENM A7 A, EER I TG AL T 40 1 A SR AR 540
MZemt , WF5E 00, LAG3 il 1 5 T 24 4UH At
2 AW 2545 F (major histocompatibility complex class
I, MHC- 1) &5 4 A& I vES 5 55 T 402 8
FENE , DT PR R bR S kst T 4 R R AR R A
1 (fibrinogen-like protein 1, FGLI1) E—Fh =T T2
Mo & E, 5 LAG3 Fr 45 &, 04l
CD8"T 4l iy 4 A 5 1 . AFSE 48 i, FGL1 7EE /I
2N AT | R S 2 R R b B Rk R KT
iR 212 CD8™T A Mui= i ek /D D sE 4 i S 845
RS &Y, HAl, %F LAG3 5 FGL1 7EMk
TR 2 B FEIR I 0 S G IR B S AN B, ABIFSY
PRI 2 40 LAG3 K FGLI IR KK, 30
H 5 ek A 40 F AR G IRIBWTT
1 #&ERSAFEZE
1.1 mIREERE  HEH 2020 45 3 H—2022 4= 3 H i FH
M5 — AR B B - 2 0 0 Sk SRS 1h 10 k9 2R A
90 141l 53 55 5], 4 35 il ; 4F-il% 32~79(63.67+8.26) % ;
JRFE 7~58(18.12+8.23) d; ¥ G A N ; JEmb e . &5
I 14 51, B5 R 9 191 WA s 12 3], GG 52 10 il
PJ TR st 1 0 I A 43 80 . 7 1] 780 40 3], 7 1] Y
30 1, AR AL 20 4] TNM 433 1 ~ 113 36 #i,
I~ IV19] 54 451 Wk L2556 %5 . 49 1, TG 41 Bl 731k
TR . mofk 20 6, otk 46 6 A4k 24 il ASBF
g8 CL AR B2 B A8 3 22 D 23 it 7 (20200029 ) , f8 5 Fil/
a5 B A R B2 B M TR

Laryngeal cancer; Lymphocyte activation gene 3; Fibrinogen like protein 1; Prognosis

1.2 JRGIERRbRAE (1) G ASRUE . DL B A 46 A
FFAf Ao e S bR 240 BELIRS s QFA S8 | P 3E 90 g 1 PR R i
VIt Rh; @WI Ik #EEZ 120 . (2) HEBR bR e : D AZHHT 5
A A AT A A7 %) R TR s s 5 (@42 52 3 Al B
JACTT A5 5 AR BTk 41 A g 10 o5 3 28 78U (40 PR A
I R N IR R

1.3 MR FRS5 ik

1.3.1 LAG3 FGL1 mRNA K i 5 F Tk i
W A R S 2 P/ 22 01 S A8 R IR AR TG 41
BRA A A T B B g 2 2 R 55 A AR A TS
K F Trizol B3EELZH LA RNA,{%FH NanoDrop 4ot
FeEE T (32 EHFEER A F], Nanodrop2000) £ RNA ¥
FES AR F S RNA 55558 cDNA, 51 A T A4
Y TRERRMARARRITE R, 5IFSINERL, R
FH SYBR Green 757 5L B 98 50 5t PCR X ( £ [E ABI
3w B ABI7500) BiEAT, RBIRZRUWIE (20 pl) .
TB Green Premix Ex Taq I (2x) 10 wul, FiiFE5|9)
(10 pmol/L) 0.4 ul, FIEGIH (10 pmol/L) 0.4 pl,
cDNA #54% 2.0 wl, RNase-Free 7K 7.2 wl, qPCR JZ i
T AR 95°C 30 s, 1 NMIEIR; 5 G RN 95C 5 s,
60°C 30 s, 3k 40 NMEH, BIHARRE 3 MHEAE
., UL GAPDH J N2, R 2% 23T 3 H A 3
mRNA BN} I8 K-,

1.3.2  LAG3 FGLI1 25 [R5 . $ 9 2 UM 55 40
SUEHYI R, 60°CHEE 2 h, U1 IRIKE T R K&
FEIE KA, BT EDTA HUEE B (pH 9.0) H1 2%
FHCH AR Wl s | 4545 15 min, AR AT, TN 3%
AL ST, IR E 25 min, 0 MG R 00
H 30 min,, JEM—H0 TAEW, Sbi AN LAG3 HFCREST
(2 E Abcam A F], 475 abd0465) , T/EMR B 1 -
200, RPLA FGLI Z iBEHIAR (5[ abeam 24 H] 5%
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Tab.1 PCR primer sequences for LAG3, FGL1 mRNA, and im-
mune checkpoint molecule expression

BEH Mtk TSI

LAG3 5'-AGCTGGCATCATCGT-  5'-GTAGGCGTTGATGGC-
GTTC-3' AAAGA-3'

FGL1 5'-TGGGACCTACCTGGC-  5'-CAGCCACACACACAC-
TATG-3’ ACAA-3'

PD-1 5'-TGGCCTGGCATTACC-  5'-CAGGATCTTGCTGGT-
TTC-3' TGTC-3'

PD-L1 5'-TGGCATTTGCTGAAC-  5'-TGCAGCCAGGTCTAA-
GCAT-3' TTGTTTT-3'

GAPDH 5'-GGAGCGAGATCCCTC-  5'-GGCTGTTGTCATACT-

CAAAAT-3'

TCTCATGG-3'

B ab197357) , TAEMREE 1:150, @& 4°C IKEE K
WEE . N HRP FRic L EPi o 1eC REW 9L, %
TREE 30 min, Sl A DAB B, BiM4E F B @
5 min IRARREZ YL B ZBEBK T H RS I
B, REEEITS.0 A LER; 1l HFER,IRE
0 2 AR BRETE 3 SrRE (O AR o, R
MM 43 HEIE2r .0 20 < 5%, 1 5% 5% ~25%,2 4%
26% ~ 50%,3 5% 51% ~ 75% ,4 5> 75% ., ¥4 fasm
JEAR 5 BHPEAR M & 43 LS 2 A S B R 0~ 12 45,
A0 = 4 4y UMM IR, <4 o WA RA
L4 BEUITE MEHEETTS BIREEY 3 4, R
JEHT 2 4 3 AN BT 1R GRESE 3 4E 6 M HBEVI 1
W, TEANIC S BH M AARIRE BRIRE AR R Kk
FERSHOTE S (ALEE H A2 W 7 30) A R AE TSR
DU T2 MIA TE AR B9 B 946 S B U5 158 A0 R 4
H,BEU5# L B398 2024 45 3 A, B4 A7 0138 M RE Ui
BRI R R S BOET- AR, X TR,
Hod J5 — R BIAAEG 1 B PR gtc s R S

1.5 SiitsAorik W SPSS 24.0 B4 bl . it

BOTORHARE Y L (%) o, 2RI LU BCR ] X2 K
B AP A ER AT E OB DL v+s KoK, 2 A AR
K FHAMATHEAS ¢ K556 ; Pearson A 2¢ £ 504 1 M i 4 2
LAG3 FGL1 mRNA ik 5 @2 k5 55 73 F mRNA &
K AESEE s Kaplan-Meier k53 #7 LAG3 \FGL1 #H
RN MR FR A A A TS B2 5 Cox 111 U1 43 BT I i
BETGHMHEE, P<0.05 HESAEL T FE X,
2 g% R

2.1 Wi R AU 55 4 LAG3 \FGL1 M ey
Kify o5 70 F mRNA RX K @R E RN
LAG3 .FGL1 &% PD-1 .PD-L1 mRNA #Xf AR ET
TR L (P<0.01) , W#E 2,

R WHEBRFEAS SRS HL LAG3 FGL1 K % gafk 2 5
7T mRNA FE U (xss)

Tab.2 Comparison of LAG3 mRNA, FGL1 mRNA and immune
checkpoint molecule expression between cancerous and
adjacent non-cancerous tissues in laryngeal cancer patients

A B LAG3 FGLI PD-1 PD-L1

SR 90 1.01+0.24 0.99+0.23 0.89+0.20  0.88+0.17

nEG 90  3.16x0.54 2.78+0.49 2.32+0.40 1.86+0.35

8 34.516 31.372 30.335 23.894

P1{E <0.001 <0.001 <0.001 <0.001

2.2 MEREZHZ] LAG3 FGL1 mRNA 558462 5 1
HIAEEHE MR ZH 2 LAG3 FGL1I mRNA 43%]5 PD-
1.PD-L1 mRNA £ 1E4H % (LAG3: /P =0.714/<0.001
0.681/<0.001 ; FGL1 :r/P=0.721/<0.001 .0.663/<0.001) ,
2.3 MR AU S5 4 LAG3 \FGLI R
KA MRS LAG3 (FGL1 25 I 40 i Ji A
SRR, FR 530 T A0 A% . s ZH 20 LAG3 \FGLI &
FH BHA: 2R 50 591k 77.78% (70/90) [ 75.56% (68/90) , 15
TS5 LU 8.89%(8/90) 6.67%(6/90) , 2 FA 551
27 X (x*/P=86.968/<0.001 .88.210/<0.001) , WLI& 1,

B R S S AU LAG3 FGLI 48 ik (e itk , x200)

Fig.1 Expression of LAG3 protein and FGL1 protein in cancerous and adjacent tissues of laryngeal cancer patients
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2.4 WMERIEEHLIH LAG3 FGLI & A2k 1E ARG R
FUEMErPAY 22 A TNM 030 1T ~ IV 3 bk e 4%
FE 0B I E 20 20 TP LAG3 FGL1 /& [ Kk %
mT L~ D ek A5 5 1 B 3 (P<0.05 B¢ P<
0.01), W& 3,

2.5 LAG3 FGLI [ 35X Mk 9 58 35 TS 19 52 1)
WS £ 90 BIBEDT R BT 17 ], 3 4E AR AR AE R N
81.11% (73/90) , LAG3 FHYEA 3 4 Rk A fr &N
78.57% (55/70) , A F B #E 41 (9 90. 00% ( 18/20) ;
FGL1 FHEZ 3 4 SR AE23 0 77.94% (53/68) LT
FAPEZH 19 90.91% (20/22), 2 S ¥ H G il 3 X
( Log-Rank x?=4.023 3.799,P=0.002.0.028) .

2.6 ZHZE Cox 0155347 M Iz B HUS A B (145200
R DI B WE ARy AR & (A 20
“V /B R“0™), KL EREE S P<0.05 T H . TNM 43
W=M~NH,0=1~1TH) MHELEEE(1=F,
0=7JC) \LAG3 M (1=, 0=B1) FGL1 &HH
(1=FHME;0=F11) oy A28 5, #4722 B F Cox [M1H 43
M, S50 R TNM A0 I ~ IV 3] L 25 568 | LAG3
FEE: FGL1 PR S5 85 TS AN R Rl ST FE B PR 2%
(P ¥]<0.01), W3 4,

T4 ZER Cox MM B WUS A KA R0 N 2
Tab.4  Multivariate Cox regression analysis of factors influencing

poor prognosis in laryngeal cancer patients

3 3 i

H AT, k988 B9 U5 PPAL 2 2K T TNM 2031 9%
PO A GEI R BEAT AR, SRAT, 3 HE AR A S ke
V988 A= W) 2 A T A I PR G B AR SR 25y T A7 e B
P, XE LUK i 00 £ 3R 7 BN R IS R L G
AER SRR AT S5 A 3R 7 R IR YT U i T
(B HCAE Mg b R B R N 25 R B, ELR = 5 30 A
PrRal g LAGH R OE S HES . BRIk, 458 TR Y AT R
Sy FHUG bR Y, X T SRS A A RIS HE TR T
UEE B E U AR EEE L,

LAG3 X #kh CD223, J& T 5 58 BR A 11 8 50 B
B AR — P E A S M ISR, R A TR
BT 40ME . SR AN AN B 4 i 2 i, i ad 45 A
BHBMA MR G 1 2K FESMEES, RE
W1, LAG3 L 45 T 432 (AR5 58 B, B0 T 40 i
AL B AN AN B 7430, AT AR G T 7 1 2k
iR AHIF ST 45 SR BN MR AL 4P LAG3 &
K B VH 5 B R e 2 U PR R — Y ML
FIRES IR A Y E3 S H2 [ c-Chbl IR HRA ¢, %
B T3 LAG3 72 R ALK FEAK, £ H 40 i )2 A
FE TR B R S T 1G58 LAG3 A iR S0 73 10 7 fiE
UYL AN ARBFSE R I, LAG3 355 TNM 43 Al
WRELZE RS A G | $2 7% LAG3 A5 114 S 8 10 1 ] i {12
T 96 40 0 G g 0k 368, A T Jo0 e Jeg S a0 e e A
FWFFEHE , IR L R FUMEEAE R 3 BBIELS & LAG3

W% BIH SEfil Waldfii P{H OR{H  95%CI Brg N R UK Svia ke ) oM s A ol Dk s e e e
TNM 2991 ~ IV 0.390 0.162  5.796 <0.001 1.477 1.075~2.029 N _ N . =
N RS 0.365 0.140 6.797 <0.001 1.441 1.095~1.895 AR, IR CD8™T A1 MU AH LA, G232 fiv
LAG3 ZEFMIME  0.230 0.101 5.186 <0.001 1.259 1.033~1.534 TREREE R T 40 ARG , I HT b fee ™ gE—
FGLI HHFAME  0.270 0.109 6.136 <0.001 1.310 1.058~1.622 SYHT iR, LAG3 5 PD-1 PD-L1 mRNA ik 52 1E4H

3 ML LAG3 FGL1 & HFATEARIG R ERE A LA [l %) ]

Tab.3 Comparison of LAG3 and FGLI1 protein expression differences in different clinical pathological characteristics of laryngeal cancer

W H BiI% LAG3 B X8 PE FGL1 BAE X2 {E PE

AR <60 % 40 30(75.00) 0.321 0.571 29(72.50) 0.346 0.546
=60 ¥ 50 40(80.00) 39(78.00)

51 L 55 45(81.82) 1.336 0.247 40(72.73) 0.613 0.434
s 35 25(71.43) 28(80.00)

597 7 v eI 40 30(75.00) 0.804 0.669 32(80.00) 0.842 0.656
FEI] 1A 30 25(83.33) 22(73.33)
TR A 20 15(75.00) 14(70.00)

oAb [=Fte 20 15(75.00) 0.594 0.743 14(70.00) 1.188 0.552
ok 46 35(76.09) 34(73.91)
41k 24 20(83.33) 20(83.33)

TNM 434 [~11 36 21(58.33) 13.125 <0.001 20(55.56) 12.995 <0.001
-~ vV 54 49(90.74) 48(88.89)

N 2 I 41 28(68.29) 3.920 0.048 24(58.54) 11.810 0.001
¢l 49 42(85.72) 44(89.80)
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K 7R LAG3 AT RES: 5 AR S 2 00 1 388 1 7 %
X B AT RS B R — PD-1/PD-L1 BH W7 A A 3 43
SRR TR BRI SR D] g 240 A N R B T ot
FiEfHE LAG3/FGLI 15N B CE B , KA PD-1/
PD-L1 38 % 4 BHWT S i 40 46 il 2% ) DT 5 34k & M
TR RPN ZY . WF9E 3B, T 40 i O FE 38 K 30 24>
PERG AL 5 ) e GR | 9 an 7 Sk S g SR B LAG3
55 PD-1 7 [ 13 1 bk B 4 i b A e 33k P ZE D
il CD8* T 4l i) Fa i A i vh B AE W IR R0 ), A A7
S3HT R, LAG3 FHE A ki i 38 S 3 22, Z &R
Cox Z3 Mk —UESE LAG3 PH A2 52 i W g 58 3 il
PSR R, A LR R LAG3 B 1% ik i 240
W25 5t B A= 28 A 7% | BE IR B —1Y PD-1/PD-L1
FHIBTA T G IR AL, RBURE ARG, A5 i
i, 52 g1 KR ISP (BT PD-1) Al relatlimab ( 4T
LAG3) Bk AR YT REAS B L 0 IFN-y {5 5% S 1g5m bt
i IeE e | e SR 00 BB R I SRR TR T T AL, I K AR
B AU 1 22 ¥ BH T AR 5 4 20600 5% T 4 g
FEME , TR R TS Y

FGL1 J& £F 485 1 M DGR LI KR B, 2 i
YL RN o W, B RS AL — S N I {5 5 K R
TR R RE S A S, 2 5 I 0 A AR Y A
Yl A P R S AR SR AFSE & PR, FGLIL #¢
i gea S P v ke HE S s R AR AR S LAG3 DB
PERCPR , S 5 I e g ks ad R ARHFAE
EFELH L FGL 235 1A, 55 R AE 76 Wk i 41 29 1 M
FEAML R TU-686 H 8Kl 45 . — 3, iZ k5% IRl i & 30
I g £ 28 0002 RN g A1 2 b FGLL = 3Rk, H FGL-1
AR TU-686 2 LAY S 78, I 38 0 175 5 b K 240 B 1] 1]
TR AN B AL R R AN A SR A R 2B A
FER P FGLI 35 5 M1 TNM 3303 sk 02 45 54 7 A1
K, 3878 FGLI A 57 19 S g2 40 il P R 368 2ok 412 4 Jieb 97 200
UL %) i 2k it o A JRE 11 42 28 4 A K Oz A R K
FERBAF TR ST, f 2 MR e 5 v S L 1A RRE S &
F A0 T FGLL Ja 8h+ X3, L FGL1 3Rk,
HEMTROEAR 5 5% S AV S los I 3 S5 38U R = 0l
%, PRI bR S 2 bt R By b Y AR A KRR,
IS FGL1 5 PD-1 PD-L1 mRNA 33k 2 EAHX  #2
7~ FGL1 W RE 5 PD-1/PD-L1 il i ££ 7% Ph ) B9 4 i 26
R WREERYT, ZLE I E O R T Y FGLL 5 PD-1
FETESEFIR MBS, , Wi v 520 P CD8' T 4il ity 2 i
) LAG3 2R 45 & AL M tE(E 5, 80 T 4R Tine
FEUE , FRINA T 20 LG FE A8 7T R A500 40  R (n
TFN-y \ TNF-c) 73k /b | Fe 2838 % 1 ok Fie s 41 S 71 i

TP AAF A A R R FGLL BH M 2 38 110 Mk R HR
HRAEAN R E R, Z2HER Cox [MIHZHr it — Pk
S FGL PRS2 Mg i ) A Sy fE B R &, — T
VT BIETEAE Sk S Wl vh L WL 3] 1 AHRL 25 2R
—HARUE T AR SE 4538 . A AFSE R, FGLL Al il
SUIE | SRR 1P 1 B N (117 o ol = W =Y B il - LT D i < il 1]
TEIHE AR 28 R, SBUR SRR,

ARWFFTIE S, W IR Fh LAG3  FGL1 #5 (A 1) FH % 3%
IR 5 A B S A ARG 1X S TE RS s | B
P At 22 b ST MAOR R AR T R AR TRA
MRS LAG3 1R T 40 i Th BE 3508 19 B #E AR Ak
Yy, s 3% 35 T BE B I B b R A 9% N A i
FEP 0 RGLL AE A 322 piy fiJe 40 1 43 3 1) T 1
R FEE AL W T iR 20 A B 1) B 5 6 3 RE T
AT BE PR 4 By oy U R M R M 4 B M ek
AP RBFSE T FGLL B TS KU Fe s 7 F LAG3,
AT BEHE 7R FGLL AR 1l ¥ M 43— ol Jof g s 1 s
Yy, HRg i ST 5 I 2 22 A 2 AT R R
Bl
4 i

A 5 38 335 K6 I 0 g 2H 2 R0 5 4L 2 LAG3
FGL1 ZRIRAKT, RG T T 38 5k S0+
PD-1/PD-L1 HYAH S K PR s B SCRITS I
S5 R MEIE TR LAG3 FGL1 # ik TFi, LAG3 FGLI
PEPEZE A TNM 23390 0 ~ IV 30 Kbk 5 45 %4 72 5 1) A1
O, A M MR e RB 3 LS Y S AE I PR 2R R R
LAG3 FGL1 ik 5 S AH KL PD-1,PD-LI
FEIREIEAR G, I T e 38 2o PRI £ A2 2 e o 928
eIk Ko e HE R, A AR R T OC g 2 2L
LAG3 \FGL1 K 3A 1l PROCEC RS |, Ay Wi 1 S g i
ST RBEANAL S 05 43 5 AR TR i B AR A (R =
IfeSC i B4 SR, AR A 1 38 b R A (4 A 3 3%
F2) BRI (BB AL ) SERIE ST LAG3 \FGLI {2 #F ik
P S e R AR 1Y 73T
B 2 32 A VEE 75 B TC R 25 vh
1EE RHk A

AT BRI %, ST R I SRS R B R
PRI R IS SCH A X & S T At R, TR A
P R B W RORMY A AT G2 T s S R EAT SCHR
VAR5 18 B
B2
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The effects of asiaticoside on the proliferation, migration and invasion of glioma cells by regulating the Ras/Raf/
Mek/Erk signaling pathway Yang Jiao* , Hu Yuhua, Xu Yueqgiao, Lu Wenpeng, Zhou Chuan, Yu Zhuang, Wang Man,
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Corresponding author: Hu Yuhua, E-mail ; huyuhua2000@ 163.com

[ Abstract] Objective To investigate the effects of asiaticoside (Asi) regulating the Ras/Raf/Mek/Erk pathway on the
proliferation, migration and invasion of glioma cells. Methods Experiments were conducted at the Hebei Provincial Key La-
boratory of Cardiology and Metabolism from March 2025 to August 2025. U87 cells were divided into the U87 cell group,
low-dose and high-dose asiaticoside (Asi-L, Asi-H) groups, activator (ML-098) group, and high-dose asiaticoside + pathway
activator (Asi-H+ML-098) group. Cell proliferation activity was detected by CCK-8 assay and EdU assay, and cell apoptosis
was detected by flow cytometry. The scratch assay was used to measure cell migration ability, and the Transwell chamber was
used to measure cell invasion activity. The expression of Ras/Raf/Mek/Erk pathway proteins was detected by Western blot.
U87 cells were injected into nude mice to construct xenograft tumor models, and the mice were divided into the model group,
low-dose and high-dose asiaticoside (Asi-L, Asi-H) groups. Tumor volume and weight were measured, and the basic morpho-

logical structure of the tumor tissue was observed by HE staining. The positive expressions of Ki-67 and cleaved caspase-3
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were detected by immunohistochemistry. In addition, the protein expressions of the Ras/Raf/Mek/Erk pathway were detected
by Western blot. Results Compared with the U87 cell group, the Asi-L and Asi-H groups exhibited decreased U87 cell via-
bility, EdU-positive cell rate, wound healing rate, number of invasive cells, activity of the Ras/Raf/MEK/ERK pathway, and
expression of c-Myc protein, while showing increased expression of pS53 protein and cell apoptosis rate (¢/P=8.981/<0.001,
5.730/<0.001, 8.490/<0.001, 18.632/<0.001, 7.473/<0.001, 19.106/<0.001, 13.580/<0.001; q/P=34.571/<0.001, 17.540/<0.001,
9.460/<0.001, 19.852/<0.001, 19.702/<0.001, 27.924/<0.001, 20.096/<0.001). In contrast, the ML-098 group showed elevated
cell viability, EdU-positive cell rate, wound healing rate, number of invasive cells, activity of the Ras/Raf/MEK/ERK pathway,
and expression of c-Myc protein, along with reduced expression of p53 protein and a decreased cell apoptosis rate (g/P=4.616/<
0.001, 3.344/0.007, 3.573/0.005, 3.582/0.005, 14.537/<0.001, 3.753/<0.001, 4.384/0.001). Compared with the Asi-H group, the
Asi-H+ML-098 group exhibited increased cell viability, EdU-positive cell rate, wound healing rate, number of invasive cells,
activity of the Ras/Raf/MEK/ERK pathway, and expression of c-Myc protein, along with decreased expression of p53 protein
and a reduced cell apoptosis rate (g/P=12.462/<0.001, 11.458/<0.001, 12.734/<0.001, 9.267/<0.001, 14.537/<0.001,
5.435/<0.001, 12.041/<0.001). Animal experiments showed that compared with the model group, the Asi-L and Asi-H groups
exhibited reduced tumor mass and volume, lower Ki-67 positive rate, and decreased expression of Ras/Raf/MEK/ERK pathway
proteins, along with an increased cleaved caspase-3 positive rate (q/P=7.452/<0.001, 4.771/<0.001, 4.576/0.002, 6.519/<0.001,
5.367/<0.001, 6.286/<0.001, 5.534/<0.001, 10.996/<0.001; g/P=18.398/<0.001, 13.103/<0.001, 16.228/<0.001, 18.447/<0.001,
11.628/<0.001, 12.655/<0.001, 12.572/<0.001, 15.244/<0.001). Conclusion Asiaticoside may inhibit the proliferation, migra-
tion, invasion, and tumor growth of glioblastoma US87 cells by suppressing the activity of the Ras/Raf/MEK/ERK pathway.
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A Asi-H+ML-098 2H (19.60+2.37) % 40 i I T~ 2 T [
(¢/P=12.041/<0.001) ,
2.4 Asi X UST 4R A &% AR 22 4 i 45 1) 52 il
55 UST 4B ZH L8, Asi-L 4 | Asi-H 20 U87 4 it %)
IR MR 22 40 B B BE AR ( ¢/ P = 8.490/<0.001 |
18.632/<0.001,9.460/<0.001 ,19.852/<0.001) , ML-
098 2H Y| I A & AR 2E Al M AL 55 (g/P = 3.573/
0.005.3.582/0.005) ; 5 Asi-L 2H b5, Asi-H 20 R]JE A
AR HMR ZE AN ALK (/P =10.508/0.005 ,10.043/ <
0.001) ; 5 Asi-H 41 Hb4¢, Asi-H+ML-098 2H %195 fr &
RMZZE A M ETT 5 (q/P = 12.734/<0.001 ,9.267/<
0.001) , WKl 1.5 2,
2.5  Asi X} U87 4lififl Ras/Raf/Mek/Erk il 55 [ £ 1A
BRI 5 UST 44 Hbds, Asi-L 41 Asi-H 4 U87

B ARG R AR RS I (RS, x100; Transwell /NE SEH:, x200)

Fig.1 Detection of wound healing rate and invasive cell number in each group
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T2 54 UST IR AL A R RBYNMUE i

Tab.2 Comparison of wound healing rate and number of invasive

(x#s)

cells of U87 cells among different groups

M5 n KR AR (%) 1R ZEMIEL ()
U87 ZiffiZd 6 70.92+4.01 147.41£8.16
Asi-L 40 6 52.63+3.43° 105.28+7.24°
Asi-H 24 6 33.50+2.85% 68.42+5.33%
ML-098 £ 6 79.37+4.18° 166.80+10.45°
Asi-H+ML-098 2H 6 56.01+3.26° 99.67+6.31°

. 5 US7 U4 4 ,*P<0.05; 5 Asi-L 4 b3, P<0.05; 5
Asi-H 4 H%, ©P<0.05,

Y}l Ras/Raf/Mek/Erk i [ (¢/P = 11.437/<0.001 |
12.810/<0.001 ,13.300/<0.001 ,10.119/<0.001 , ¢/P =
24.434/< 0. 001, 28.991/< 0. 001 , 23. 408/< 0. 001 .
24.033/<0.001) 1 c-Myc H FI R ik (¢/P=7.473/<
0.001,19.702/<0.001 ) R UK [, p53 2 11 5 B IK
& (¢/P=19.106/<0.001,27.924/<0.001) ; Tfii ML-
098 4138 % (¢/P = 10.917/<0.001 ., 9. 439/< 0. 001 ,
5.852/<0.001.7.589/<0.001) Fl c-Myc 75 [ # ik & I
i (q/P=14.537/<0.001) ,p53 H H F Ik B &K (/P =
3.753/<0.001) ;5 Asi-H 41 HL#, Asi-H+ML-098 £H i
B%(q/P =14.557/<0.001 . 18.878/<0.001 , 13.832/<
0.001.16.444/<0.001) Fl c-Myc & £ L& (¢/P=
14.537/<0.001) I &5, p53 H A FK kB EK (¢/P =
5.435/<0.001) , LK 2 % 3,

2.6 Asi MERERBAEIE K/ 5 Model 4 L
B, Asi-L 41 Asi-H 2 b8 o 2 AR BUA 08/N (g/P =
7.452/<0.001 4.771/<0.001,18.398/<0.001 ,13.103/<
0.001) ;5 Asi-L 2H Fe#5, Asi-H 20 e 5 425 A4 FHLUsE
/N(q/P=12.369/<0.001.9.587/<0.001) , W.F 3 & 4,
2.7 Asi XPHERIE A LAY 2 Model 2H /N ER
i 9e 20 24 L HE 21 %8 4R 25 L, S R IE PR A A Asi-L A
Fl Asi-H ZH 40 BfHES % B ARG, A0 B AR AR B i /N % o
S48/ 0 | s 240 B P AR B I s, LI 4,

2.8 Asi X #E AL AEIE Ki-67 . Cleaved caspase 3 & H
TR 5 Model 4 %8, Asi-L 20 . Asi-H 41 iieg
ZH 4 Ki-67 BHYE R B E R (¢/P=4.576/0.002,

=3 K40 UST il Ras/Raf/Mek/Erk i 5 (13535 1 [L A%

Ras M S — i 0
pRaf W — O —
o - . —
 —— N —
k- —
S
12 kDa
e S S —
P S-S SR e —
GAPDH -—--- 36 kDa
A B C D E

73 kDa
73 kDa
p—Mek 45 kDa

45 kDa

p-Erk

67 kDa

50 kDa

TE:A.U87 4HHE4L; B. Asi-L 41; C. Asi-H 41 ; D.ML-098 41; E. Asi-H+
ML-098 4
2 454H UST A AR S LUK IR
Fig.2 Western blot analysis of related protein expression in U87

cells among different groups

Mode 14 ' ' . ‘ .
Asi-L2a | - -y ‘ Q

Asi-Hgt (SR .~ -

B3 AR R R

Fig.3 Transplanted tumor size in nude mice of each group

16.228/<0.001) ,Cleaved caspase 3 FHH R4 FH & (¢/P=
10.996/<0.001,15.244/<0.001) ; 5 Asi-L 41l 32, Asi-
H 41 988 4 21 Ki-67 PHPERFEL (¢/P =9.132/<
0.001) , Cleaved caspase 3 FHIEZETHE (¢/P=6.061/<
0.001) , WKl 5.3 5,

(xs)

Tab.3 Comparison of Ras/Raf/Mek/Erk pathway protein expression levels in U87 cells among different groups

4 G n Ras p-Raf/Raf p-Mek/Mek p-Erk/Erk c-Myce pS3
U7 4z 6 0.92+0.04 0.65+0.04 0.87+0.04 0.74+0.03 1.15+0.06 0.24+0.03
Asi-L 24 6 0.70+0.05* 0.46+0.03" 0.62+0.04" 0.58+0.04° 0.93+0.04° 0.63+0.04°
Asi-H 41 6 0.45+0.03 0.22+0.04* 0.43£0.03* 0.36+0.03* 0.57+0.04% 0.81£0.04*
ML-098 £H 6 1.13+0.06* 0.79+0.03" 0.98+0.07° 0.86+0.05" 1.28+0.06* 0.16+0.02°
Asi-H+ML-098 41 6 0.73+0.05° 0.50+0.04° 0.69+0.04° 0.62+0.04° 0.95+0.05° 0.52+0.04°

T 5 UST 4IMI4H L4, P<0.05; 5 Asi-L ZHE4E,PP<0.05; 5 Asi-H 4 HEE,©P<0.05,
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R4 BUARBBHR I ALK (2xs)
Tab.4 Comparison of transplanted tumor mass and volume among

nude mice in each group

A n Ji g o (g) Jir e A A (mm® )
Model 2H 5 1.32+0.09 1286.41+135.07
Asi-L 20 5 0.94+0.07* 925.70+101.64*
Asi-H 24 5 0.43+0.06* 412.37+63.29®

.45 Model 4 Lb4Z,* P<0.05; 5 Asi-L 40 b4, P<0.05,

4 FAMRMEIZAUE (HE 4, x100)
Fig.4 Tumor morphology observed by HE staining

K5 SUHBRIE L2 Ki-67 Cleaved caspase 3 8 FH:
FIRHE  (3s,%)

Tab.5  Positive expression of Ki-67 and Cleaved caspase 3
proteins in tumor tissues of each group
24 n Ki-67 PHYESR Cleaved caspase 3 FHPE3R
Model 41 5 61.21+4.32 8.35+1.52
Asi-L 41 5 47.36+5.21* 31.52+4.46°
Asi-H 21 5 22.58+3.11* 52.40:6.28"

7 : 5 Model 41 H#:,*P<0.05; 5 Asi-L 4 H %, P<0.05,

2.9 Asi XF R FUMEI 22N Ras/Raf/Mek/Erk i % 25 [
FIERRM 5 Model 41 FLER, Asi-L 2 Asi-H 21 M98
41 Ras/Raf/Mek/Erk 8 B 4 #R kB T (g/P=
6.519/<0.001 ,5.367/<0.001 ,6.286/<0.001 ,5.534/<
0.001,18.447/<0.001 ,11.628/<0.001 ,12.655/<0.001 .
12.572/<0.001) ; 5 Asi-L 41 HC %5, Asi-H 21 i g 2 41
Ras/Raf/Mek/ Erk il %8 (135 i N (¢/P=6.903/<
0.001,5.534/<0.001 .6.708/<0.001 ,7.683/<0.001) , I,
6.3 6,
3 4t i

G J52 SO 968 1) e 3 A IE AR 22 BE R R BUIG KR

p-Raf -- 0

i 44 kDa
pTEL 42 kDa
44 kDa

Erk

GAPDH - - - 36 kDa

Model4H Asi-LZH Asi-HZ4H

Bl 6 2% ZLRR BUMYRT ZH 2R O HE 1 L Ik 5]
Fig.6 Western blot bands of related proteins in tumor tissues of

each group

JERMCATUS A R EE R R, R8T ARBEA I
WP RIZR BRI T SR BT A AR M 1 5 A
RSB A W)~ R PEATIME LAA R . Asi A g A%
Ferp 2 BV RO SR O RO TG PR Y, ELAE 2 M R
BT RS AT P PURZR I 253 B AR
WEFERMT, Asi AT iR Gl PR g 42 i A AR i i
PR RE ST, AT 45 E R AN R A 2
Foft 68 0 MO 0 S P AR W) S AT O, DR R A P
JRHR AR AE R R, Asi AT REAIR UST 4f At 4 A
TR 475 Asi X IR JC S5 68 240 e 4% 5 B AT B S f) 49 1
VEH . X —% R 5 BRTE Asi 72 | 55 D 88 55 97 4
R BT SEAE e — B, HE— 2R T Asi 7RI SR

RO SRS Ras/Raf/ Mek/Erk 8 #H AR (xss)
Tab.6 Comparison of Ras/Raf/Mek/Erk pathway protein expression in tumor tissues among different groups

A5 n Ras p-Raf/Raf p-Mek/Mek p-Erk/Erk
Model 21 5 0.87+0.03 0.74+0.03 0.93+0.05 0.82+0.04
Asi-L 4 5 0.70£0.05* 0.62+0.04* 0.75+0.04* 0.68+0.04*
Asi-H £ 5 0.52+0.03 0.48+0.04 0.60+0.03 0.46+0.05

1 5 Model 41 45,2 P<0.05; 5 Asi-L 4114, P<0.05,
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Fig.5 Positive expression of Ki-67 and Cleaved caspase 3 proteins in each group
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[ Abstract] This paper systematically expounds the synergistic effects of lung Qi collaterals, airway and blood collater-
als in realizing the core functions of the lung, such as "governing Qi and controlling respiration", "connecting all vessels", "dif-
fusing and descending". It reveals that primordial Qi acts as the "gate of respiration" to regulate respiratory rhythm, pectoral Qi
"enveloping the lung" serves as the direct motive force for respiration, and defensive Qi "governs opening and closing" to reg-
ulate airway contraction and relaxation and maintain defense. It analyzes the physiological process of "gas exchange and blood
transformation" driven by primordial Qi, pectoral Qi and defensive Qi through ascending, descending, exiting and entering, and
points out that "sun collaterals and mysterious fu" are the sites for the exchange of Qi, blood, body fluids and nutrients. Com-
bined with modern Western medicine, this paper clarifies the internal consistency of lung Qi collaterals, airway and blood col-
laterals with pulmonary circulation, airway regulation and immune defense, so as to provide a basis for deepening the lung vis-
ceral manifestation theory and constructing the diagnosis and treatment system of lung collateral diseases.

[ Key words] Qi collaterals; Airway; Blood collaterals; Lung function; Sun collaterals and mysterious fu
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[ Abstract ]

matic to arrhythmias, outflow tract obstruction, and even mimicking myocardial infarction, which may indicate malignancy.

Cardiac lipoma is a rare type of heart tumor. Its clinical manifestations vary greatly, ranging from asympto-

Multimodal imaging, especially cardiac magnetic resonance, which relies on the specific signal of fat tissue, serves as a core
tool for diagnosis and differential diagnosis. It can accurately assess the extent of tumor invasion and guide treatment deci-
sions. Treatment should be individualized. For patients with symptoms or high-risk imaging features, active surgery should be
performed. Resection of ventricular and invasive tumors is technically challenging and associated with poor prognosis. Due to
the lack of unified diagnostic and treatment guidelines, future multi-center studies are needed to clarify the management strate-
gies for asymptomatic patients and the threshold for surgical intervention. This article aims to provide a comprehensive review
on this topic.

[ Key words] Cardiac lipoma; Clinical characteristics; Diagnosis; Treatment; Research progress
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[ Abstract)

strength, and impaired physical function. Its development involves multiple mechanisms, including dysregulated protein metab-

Sarcopenia is a geriatric syndrome characterized primarily by reduced muscle mass, decreased muscle

olism, chronic low-grade inflammation, oxidative stress, mitochondrial dysfunction, neuromuscular degeneration, and abnor-
malities in the endocrine-nutritional milieu. In recent years, with the deepening of related research, intervention strategies for
sarcopenia have gradually shifted from single approaches to multicomponent models combining nutrition, pharmacotherapy,
and exercise. This review focuses on the mechanistic basis, commonly used diagnostic frameworks, and core outcome meas-
ures of sarcopenia in older adults, and systematically summarizes the main evidence regarding nutritional, pharmacological,
and exercise interventions, with particular emphasis on the synergistic basis of combined interventions, representative clinical
studies, and differences in application across populations. Current evidence indicates that resistance training remains the corner-
stone of sarcopenia management in older adults. Protein or amino acid supplementation combined with resistance training ap-
pears to provide relatively more stable benefits in improving handgrip strength, certain physical performance outcomes, and
muscle mass. Vitamin D and omega-3 polyunsaturated fatty acids are more suitable as adjunctive interventions, whereas phar-
macological treatment is still largely in the exploratory stage, and consistent evidence for functional benefits remains lacking.
Future research should further standardize diagnostic criteria and outcome measures, strengthen stratified research and long-
term follow-up evaluation, and thereby promote the precision and standardization of combined intervention strategies for sar-
copenia in older adults.

[ Key words] Sarcopenia in older adults; Exercise intervention; Nutritional intervention; Pharmacological intervention;

Combined intervention

WLIR S E ( sarcopenia ) TR FRAILZAME | J2&—Fi 55 385 i 25 D) 4R
KM ERLEAAE, BRI & =D WS T BRI R 4
heeZ ", ARYE LA A RE 1297 18/ (2024 JiR) ) B SE X,
WUASRE W] BN 55 A5 53T L O R A B B AR TSN R
SERBIRR, BN B A AE 2 b 1 25 % A S 3t T A
R RRATR AR R, Bk 60 % B L) b AR AL E
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ZIRAEAERGE SRR TERRE T TET, D T AR BB BE 2R (short
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B AR U A DT S L bl Bl SR LR R AL i LA
LT3 Rzt WAL R B 0E | LA B Sy 7™ 8 i B R I PR A S A
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Research progress on risk factors and prevention strategies for adjacent segment disease after lumbar fusion surgery
Chen Jiexin ,Shang Ren ,li Xiaolong. Wujin Hospital Affiliated to Jiangsu University, Jiangsu, Wujin 213162, China
Funding program . Young Scientists Fund Project of Jiangsu Provincial Natural Science Foundation ( BK20230294)
Corresponding author: Li Xiaolong ,E-mail ;lx[13861130703@ 163.com
[ Abstract )

adjacent segment disease (ASD) induced by accelerated degeneration of adjacent segments has become a major complication

Lumbar fusion surgery is a standard procedure for treating lumbar degenerative diseases. However,

affecting long-term efficacy. Herein, recent literature at home and abroad was reviewed to summarize and analyze the risk fac-
tors for ASD after lumbar fusion surgery from multiple dimensions, including patient factors, surgery-related factors, spinopel-

vic sagittal parameters, and status of paravertebral muscles and facet joints. Meanwhile, current research progress on prevention

strategies is also reviewed.
[ Key words]

tion strategy; Research progress
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FH, 530048 AR BE B ML R (R0 )

(# FE] SEOEEARBERIEEEZ RS 11(PTPNIL) B it i & SH2 Z5 A4 A 111 2R BE IR I 2 (SHP2) fF
A RAS/ 22 Z5U AL SR G 53l B 0 DI 7 2 5 AR K A S AP TR S SR A s 8, A SCRGE

44 PTPN11/SHP2 H)73T 45 MR AE 5 120 AR W2 DI RE , T md A A s R (308 s | e 20 s LR
T A5 LI PR I 45 2 RS )R o b ) AR I3 AT SRIKAFAIE W R TS AR S B e A AL o [T, R 58

SHP2 $E [H1IEYT (0 & b, BT IS B A CLIR -2 0 0 390 | G 28 A6 e 900 1 390 45 K 4 1 FHY Py T T 8 iz, A O %
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[ Abstract)

type 11 (PTPNI11) gene, serves as a core regulator of the RAS/mitogen-activated protein kinase (MAPK) signaling pathway

The intracellular tyrosine phosphatase SHP2, encoded by the protein tyrosine phosphatase non-receptor

and is critically involved in key biological processes including cell growth, differentiation, and survival. Germline mutations in
PTPNI11 have been established as a major genetic etiology of Noonan syndrome and other developmental disorders. Over the
past two decades, accumulating evidence has elucidated the role of PTPN11 in tumorigenesis. This review systematically sum-
marizes the molecular structural features and core biological functions of PTPN11/SHP2, with a particular focus on its muta-
tional profiles, expression patterns, clinical prognostic relevance, and potential mechanisms of action across multiple tumor
types, including leukemia, melanoma, lung cancer, gastric cancer, hepatocellular carcinoma, breast cancer, colorectal cancer,
and pancreatic ductal adenocarcinoma. Furthermore, we discuss recent advances in SHP2-targeted therapy and explore the syn-
ergistic effects of its combination with B-cell lymphoma 2 inhibitors and immune checkpoint inhibitors. This review aims to
provide a theoretical basis and future directions for the clinical translation of PTPN11/SHP2 as both a diagnostic biomarker
and a therapeutic target in oncology.

SHP2; Oncogenesis; Signaling pathways;

[ Key words ] Protein tyrosine phosphatase non-receptor type 11;

Targeted therapy
Hh 2 S R IR R IR 32 /K7 11 ( protein tyrosine phospha- SR, SHP2 sl i SH2 435 #) Jak 2%
tase non-receptor type 11, PTPN11) 4mfil it SH2 54418 5 H B%

MG, A2 M

AR ALY RTKs B 12 25 1 B 11400 ), 2 100 H ol o il

FRWETRE 2 (Src homology 2 domain-containing phosphatase 2,
SHP2) Je— il 32 AR RU T R PR W R Il , |2 ik T Z P 4L 40
farh ., HAGH N i SH2 454418 (N-SH2) | C %7 SH2 4544
I (C-SH2) |8 11 1 22 W i 1 g fEE AL 2 Mg 3 ( PTP ) A S € i
4 AT Hor N-SH2 Fil C-SH2 555 PTP 454y
BRI, C SRR I 2 5 4 A RR R M R A0 M E oL, 7
PR TT , HE N-SH2 4585k 5 PTP fiEfb b 045 & (AL T A

TPER . WEALJE Y SHP2 i 3 X% Grb2 AH 56454 85 11 ( Grb2-as-
sociated binding protein, GAB) Jik % Z Z KXY (insulin receptor
substrate, IRS) S IR T R BEIRAL , IE SR 2 5 REEE 5
W%, £ RAS/MAPK il #% i, SHP2 il i Kt GAB FKik&
F, {2 i RAS-GTP [JE i, 34 5% MAPK 28X X i, £ PI3K/
AKT A SHP2 i@ 13 X} TRS i LB Rk , fift B H Xt PI3K E’J
EIVER . R, SHP2 % 5 JAK/STAT i #% 098 £, i@
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(S S MR R, e IR SN M A I 7 | o1k S5 AT 4%
AR SHP2 DI BEFRAGFIE R i it R T B M 45 A
fIE(NS) , T 2003 4 Tartaglia 25" 7575 A4 7 5% 40 11 16075
(Juvenile myelomonocytic leukemia, JMML) HH 1 ¥R %5 5 H HAA 4
Mz Az WS T HAEM R & AP VER . S PTPN1 7245
&g v )35 AL A AR I PR TS 38 S0 AR FHAIL S B A8 1) ¥R 7
WS SE T HEAT R G LRR
1 PTPNI11 ZEM % &S & EMEFRER
1.1 JMML  JMML J2— % 55 WL 1% )L 2 5 0 6 34 4 1 i
9o, HAZ O IR AE7E T RAS/MAPK {355 18 8% 10 25 J M 305
ifF5E 2B, 29 35% 1) IMML 55 1) 77 46 PTPN11 SR (39 1A 20 i 5
NGART X B AR (54N E76K D61Y/V 45) 8 & A T N-
SH2 5 PTP 4 #4380 S 1 X3, 38 5 i3 SHP2 85 11 Y 3 #0461
%, S BOLHERR IR & A At E RS RAS/
MAPK {5 530 4 , 5 2R Sl 2 A% 20 M ) 57 3 3 3 S A7
PTPN11 %2457E JMML 2B H 18 35 A 35 PR TR — R TR AH O 1, 451
UM NS A9 JMML S50 4 HEHE T731 454 Al 22 28748, ol B
FEARXTIR AN, R/ BIEE 0] B A R G FEJC NS i 9Rsr M
JMML g L E76K SRR 40 28745 o 3=, ol PR agE 72 54
1278 WiEie, 2T omos m TRt . e hfe)2 m
[ IMML AHSE Y 2825 1R 5 NS A€ Y SHP2 2878 {AHH H 6 0
O (KBRS T, TS A R X 4 A — 1 0 4 e 4
[A-F ( granulocyte-macrophage colony-stimulating factor, GM-CSF)
I4) 8 B2 N B 24 HL 15 5919 V4 ( extracellular signal-regulated
kinase, ERK ) {5 5 (9 £ £2 Pk #1870 59 — J5 1, #0006 7
PTPN11 28753 AT 52 0 i 1 40 B 4 A iz | 8 8 GATA-2 %6356
A S PR, AR i 16 AFL 240 P 1 A A A0 A 2R R A TR
S HIAR K A0 A5 HA S R R R T . N EE 2
P EERTE , FLT IMML B3 1915 F: 2 88 T4 (induced pluri-
potent stem cell ,iPSC) BRI 5 i — 2L 7R T A [ 18 4% 37 78 %)
B EVAYT 1925 SR PTPN1T 2845 51 iPSC X 22 4 5 i AL &
P T P 0 Tl ( mitogen-activated protein kinase kinase, MEK) EiIE|
FRIFH I = B AU T CBL 28 A8 A iPSC WX JAK #5758
U, IR BN IMML 143 43 B KORS HE IR T SR W 14 1)
SERAL T R BRI
1.2 ZPERE % LK (acute myeloid leukemia, AML) PTPN11
RN ZEAEFE AML P R A %00 3% ~ 10% V0 %8R AR
[ FE 530 SHP2 2R F P REARAS , 35 45 8 19 e R B 2 o1 4%
TR

TEZRAE S 2 )7 1, PTPN11 RAF £ WL T %4 3% | FAB &
AU ) M4/M5 BRAZANA TR TEH A% 7 S A A B H 1 (nu-
cleophosmin 1, NPM1) 2848 ) AML, 5 FLT3-ITD NI % 8 % 14
Ko AML H ULy 5 A8 FE KA 45 NPM1 DNA L5 5Tl 3A
( DNA methyltransferase 3A, DNMT3A) 5 NRAS 45K ( NRAS
proto-oncogene ,NRAS) 4§, T HI53 X, B i FANA7 16
W IR PRI FT R, 78 ELN Sl 4 2 e
2H R A5 W 5e M PTPN11 2878 (19 8 % v, PTPN11 28748 2 B A A=
5 I R A AT A B IS SE R TR 2 BRIz Ah, R

HREFRIAE NPM1 2848 (1381575 5T, PTPN11 RAEAR
B T REASHY A ST A T AN R PR 2R LA ol ol G i 3 28 AR Jp
e AT SR IR TR RIS BA S 4 S v BT R A
TET TR 14 2 57 A I 2878 T R4 4 (S ik S e 5 0 T ) 1Y
ST R I BF T R, fE NPMI €8 AML
PTPN1 12878 76 S e A 00l 75 Ry e & A6 1 B 3R gl 44 i
LGl b gk & s e,

TEGYTT N 77 18, HE4 PTPN11 €748 i1 5 35 %) 5 /1 e qk 25
YA e 2 7 BT ( Venetoclax ) BIRIT RN 3%, MARA 17
Wi AR AE AML XU 43 2 BB Y7 R e vh LA
SEME
1.3 JHAbBERMRE  AEBHENS AR R #4561 ( myelodysplastic
syndrome , MDS) 558 P47 BA% 4l 11 11199 ( chronic myelomonocytic
leukemia, CMML) H', PTPN11 28745 B AN WL, F P IE L S5 AR
e R B Y1 56, 7 MDS i, 12 58 748 B 1776 v] g 42 a2t 95
AML 564k, Hofezoad Brp i i s A ', i 4E CMML 24
3% BB TR B PTPN11 2848 | 258 48 545 5 i A1 JA] 1l
HBE IR IR A0 L) CMMIL-2 37 Y 58 35 M0 56 JE iAo R
AL 5 G U AR A G A R ST fE R R
2 PTPN11 ZEREEHHIER
21 BEER MO PTPNIT B3 %748 R B
(1% ~3%) fB H:Ai 53 5 SHP2 AT 7E L i 52 4 9% 2 BR 1 1 ( re-
ceptor tyrosine kinase, RTK) 15 53 1% T, 7£ 24 40% 19 49 v 2
PR RR LIRS0 T REMF ST £ W, PTPN11 J& B-Raf it
JEAHE [N ( B-Raf proto-oncogene , BRAF ) B £ 71 M (7, 22 J87 v 512 #
RAS/MAPK il % 5¢ 42 36 b T 0 75 19 43 7, FoAE NRAS 2848 o,
NRAS/BRAF XUBEFAE RN HF /R U W38 B AR Sh B ik
SEIIESE , F A B 25748 PTPN11ET6K A G 35 1 o 9 22900 4
00 Pt o AR 2B K S BB RE ), 5 T N MEK #0461 51
RO 25k, A AT 7 5 R 3 RN BUBE B B F 5 E
PTPN11E76K )1k e 5 H H0E iF BB 300 &L s 2k i3k
kel P SHP2 ASFg 1130 (4 SHP099 ) AT 75| % B 7 e (i
IR, X — RIS T PTPN1 75 S0, 008 45 P (1 G o,
B, o i T AR AR L L Y kAt S R R R
7, PTPN11 2875 1 -5 48 1y 114 I 88 28 A8 B0 i A 26, 43 AR
TR 26 SRR A A A R A B (3R 7 RO R A A AR
2, PRV R o B 3880 S8 10T T (e E bR
2.2 i FEAE/INRALINEE (NSCLC) H, SHP2 1 i e 38 AR X
5 A B3N B B R AR A W 4 B AR 5%, TR IR B
e G kR ) IR A2 RGN SHP2 32 23 i
% RTK/RAS/ERK 3 F 5K 2l b 14 58 , 1 3 A 52 48 7 7 3
FE G PERAER T (9 0 ST 4 A« SHP2 53 3% ik w] il IFNvy/
STATI/IRF1 15 5 il , 3 2 BEL#F STAT1 85 B8 1k 5 4% %% 13 1 55
IRF1 561, 8ol Rtk 7 CCLs izl , dE i 53k CD8* T
0 ArlRE R S JE T AN R PR T R T B, X — WL a5 M\ B0 38 HE )
FAREARFE T SHP2 #5335 NSCLC H %t PD1 4l 30 7 £k J %
25 AL 24 01 0 ) SHP2 BEBH T RAS/MAPK 38 %, 1
AIWRE I RE T4 CD8'T 4Uf, FL 54t PD1 Huikuk
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Ao PRI VR A R R IR 4 T AL TR A T R R R
TEREAZEVRIT I RIFRI®) 78 Kirsten SR BRIA 85 7598 L 1A [R] R
¥ (Kirsten rat sarcoma viral oncogene homolog, KRAS) %& 7% %1 7l
A RAS(G12C) #H150) 5 SHP2 41 ) 75 e 4E 2% i) 24 742
TR GRS A A AT BELT 4 10 227

2.3 B HIE (gastric cancer,GC) TE & 4B K | 4% 5 I
PE AT THRFF TR (Hp) /R 5 ACI 8 g B2 — 35 28 ¢l SHP2 W R
A K BB IIRE R 4% . PTPN11 45 3 N & F 2460G/G R %Y
AL E RN R A, LN 5 Hp B 2 B 208 |
YEFH——Hp K30 9 18 M 56 M 13 20 5% 5 0 3 ok 22 4% 3 I 00
SHP2, i 45 IR 32 81 8 18 A A 2 1 2K 2 o g L8 o ) %
HSBMERRAL ) B AL 5 Gk 0 PR B AT, T R A T 2%
255 B R AN A R 8, Hn] {4k DT A R BB M2 ( PKM2) 5
105 {37 Fif 2 W 3 5 2 W W Ak, A1 2 P2 DU 58 A 201 24 - 38 it ity
T, VT 0 A 420 P27 ( Warburg 28087 ), Ay i Rg e 5ok 1 4 42
PRRER 5 A WA ALRT A R A SHP2/PKM2/AMPK
SR AS {2 B 20 g 2 JE 3 (8 SHP2 1y 3k i h
i R TS W SR N2 . FETR YT RIS T T, P04 SHP2 AT
AL FHMT KSR1 364k, 7E 50 IR KRAS 2878 B 6 %) MEK 401 1 30386
o PR 277 1 R I A AL AT B, 4% LTk SHP2 2 i it 578
SRR N ACH 5T AE 3 Ak A% U R 9 20 1 0
HAE R FHE S BRI B 4 B3, B R 22 S LIRIT 7
ZIHE A B TR A0 5 F4r B8 5

2.4 JFAIMUE 5 JC7E NSCLC i S % b B o 09 {2 9 4R 6
W], SHP2 7E /T4 idEs (HCC) P i Th i 52 B 35 10 15 SR ik
T IR0 F5bE, FE R B8 A AR R, SHP2 & 35 4 96
Y FHAAE 5 B SRR BE I0% SHP2/PI3K {5 52 i HCC Ak
E5ER i385 SHP2/GM-CSF T8 54 3 15 e 8 AR 3¢ B 0 40 g 1%
b, S e ) (EAA IS 2 W L R A A R e
FE RNV AT SR, SHP2 0] B8 A& HE Bhg 410 i h 68 , 40 i 20 o
St SHP2 Bl 251458 1L-6/Stat3 155, 5 R A8 R M B,
1175 B A8 S B, TR i Pl 2 2% PR ek s 5
Hh, SHP2 B 2k 0156 5t 3 5 S AL 055 ERK e I 4
KF LR Uife B ootk 0 1E FIIERIGYT T BUE bx i
i 434 A 2 T 6 M R B, IRl U, HHC.C H ) SHP2 1)
790 A SR R T A A TR, 240, SHP2 A i 5 5 mTOR (1
LW R E R NEA) MHH A T RO R — 2
)5 0, (8 LI R I8 FH e ) 2 25 4 0 ) I s XU, AP 47
MR ek,

2.5 FLARE  PTPN11/SHP2 WDIRE7EFLARE & & h S I 7Y
RS (E AT UE S A S A AR a2 g s e 0 R e A% 5
P rp 4 3 e R DO HLAIZ 1, PTPNLL /& 323k ] il
S P 2 BRI, A R LA A0 M R A A 2 T B A 55
e, TR SRR AT AT RN B S VR Y A 3R -
10(IL-10) 7T 343 e #H 5 w3 40 g w0 /%) SHP2 , 75 3 )5 3 [l
JEA ] 2 TR Ak, DT 1) S50 o e 28 I 285 418 a0 g A= K 5
GRS T 1h) 155 I 40 . SHIP2 WA 280008 5 32 S s M RDIR &
1E = W EFLIYE ( TNBC) Y, SHP2 18 i3 545 B-catenin {5 S 3F

- AR i — A R R T AR X S LM g
SHP?2 #0751 7= A= ) JR & PR 28, 366 & PI3K 30 ikl 5770 T A5 40 v g
PRI ZGHLE , A IATT A T Se gk 7
2.6 SSHME 7RSS EWE (CRC) #F5EH, PTPN11/SHP2 A~
AN by 2 57 B4 B0 3R B DR, T S A Sk 2 OB IR
(T2DM) & J CRC My S # e L W bs i ™ . T2DM & 9F
CRC H#Z R Mg 020 PTPNI1 B8 B, JF@ 0% PI3K/
Akt {553 [ 1 58R Arh 0 200 ) 184 5 5 3 RS Rk 1, A )2 T
SCRRITESSR 5 CRC B M B 22 8] B9 358k, 1k Ah, SHP2
T I PR T S S G SN, LR 0 R AN LA, 3 5
G2 2L 1) 10 2 55 T BB AR AR RS, B oD i e 400 e 0k st e 28
WERRE) S BB ] PTPN1/SHP2 %l (1 T 751 4 s EL A WL
13K 25 V5 7, WE AT 2400 ) g A KA, S8 T 9 S A
BE LIS S REIT A
2.7 HAl PRSI (PDAC) HhEY SHP2 3 363k 5 B A
BT S U0 A 6 B RAS/MAPK 5 8% 14 1 s 3 7,
BRRRMEE PDAC v i) 2 $5 98 40 M 1 7 R R TR T, 0
SHP?2 il 88 1147 Az A5, 0005 24 40 366 3% AR 3R 3 344 i e
AIIRIE, Bk PDAC 4b,PTPN11/SHP2 HEURIERCY R EL
LA S (AR R i35 e e 22 B 41 MR o, PTPNT1 2878 B
SRSy 41| ool L) ) e N 1 B 15 e B (g
IR (GBM) Hf PTPN11 €78 HAT BH A (14 115 PR 326 8] 4 2 357 00
i H 2 B A R A R A S 9 GBM B 5 Ry B B ) iR 45 R
P71 H A BF5E % B PTPN11/KRAS/NF1 %5 RAS/MAPK
0 145 35 PR ) A T L A A T S EL A A BRI R 45 J B 1Y
FRORRE T BeAh B AN IR SR IG & B A R 22 b R i
PR LEE ] PTPN1 S Rk ok 58728 2 5 i 2% A & Jre )
3 PTPN11/SHP2 {EABTE R AT = 5 R EE

SHP2 1 ¥ £z 2 i BUR {7 538 I (4 RTK-RAS-MAPK
PD-1/PD-L1) (1) SCEAX A1 43, PR HL 70 s & A 5 f e R op
AR B A LI 5] e g 45
3.1 SHP2 ZERIHIFIIF & L% b, HE W PTP ffi 1Y)
AT o DR HC TR BE A 5 0 285 A R R BT IE FL o B W 25
F AR, 4 10018 I 1 1 1k 22 5 2 PR AR i BT Pk R, 3 4R
oK, Wit 25 A5 R ) S s B S B, — 2R B AR A i 50 ( 40 SHPO99
RMC-4550 JAB-3312) R4k B D IF & 1 2400 i 50 o) 4 =
PEZE G SHP2 26 A (1 R AR A4 S, R 1 il 4 42, M
TR E e A T AU TR R 92 BEUX SHP2 A9 =5 i B8 v 1
il R O B 251 3h Jr2E ek I R AT B 9T E TR A0 IE
ST, RIS FIAE PTPN11 28788 RTK BR3 1) 25 Ff i i A6
R (A4 s it SR 208 I BE A ST TS S8
e, I R AT
3.2 BRAIBITIRME VIR R 15530 % 00 BT 2 55 AR A
BLHE T B — 0] SHP2 Y& 1 U 25 9 2R R, Rt
WRA IR B A 7 R3O v R R i 24 A S B ok mg . (1) 5
BCL-2 MIFIEL 4 . 78 FLT3 X KIT 2845 1) AML =, SHP2 41111
(40 RMCA4550) 3 1 1] RAS/MAPK {5518 8% I 1 R i T
T [ BCL-2 &4 PR T, 38 9% o8 4l X BCL-2 4 14, AT
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Sz i f e AR iR A FIBT A IR AN , Z BRI VE FIAE XS FLT3
I AR 24 00 B2 R ep R A B BE . (2) 5 MEK/ERK 1) 1
FIBCAT 75 RAS SR b 565 ] SHP2 55 MEK A] 52 B4
MAPK 3 ¥ 57 58 4> | 5 IR J2 19 BEL KT, A 200k B DR B — i 422 40 o
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PR PRI I AR TR B L (4) ST B LA A i
2 - SHP2 S0 57010 8 3R 11 15 8 A Ak 7 245 49 sl o 482 1] 1)
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TERAMIEETIRE, SHP2 I 7] i) I & Lh B 2 FIGI7 5 s e
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