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[ Abstract] Objective To explore the expressions of serum procaspase activating compound-1 (PAC-1) and soluble
tumor necrosis factor-like weak inducer of apoptosis (sTWEAK) in patients with acute ischemic stroke (AIS) and the re-
lationship with prognosis. Methods 120 AIS patients admitted from January 2020 to January 2024 were included in AIS
group, and 120 healthy volunteers who came to the hospital for physical examination during the same period were set as
healthy group. The baseline data and expression levels of serum PAC-1 and sTWEAK were compared between groups.
The correlation between serum PAC-1 and sTWEAK levels and clinical related data was analyzed. According to the modi-
fied RABKIN scale (mRS) score at 3 months after the onset of AIS, AIS patients were divided into excellent and good
group (n=71) and poor group (n=49), and serum PAC-1 and sTWEAK expression levels were compared. The influen-
cing factors affecting the prognosis of AIS patients were analyzed. ROC curve was drawn to analyze the diagnostic value
of serum PAC-1 and sTWEAK levels on poor prognosis. Results The rates of hypertension, diabetes mellitus, history
of hyperlipidemia, atrial fibrillation, coronary atherosclerosis, smoking and drinking and levels of WBC, fasting blood

glucose, HbAlc, hs-CRP and 11.-6 in AIS group were significantly higher than those in healthy group (P<C0.05). The
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expression levels of serum PAC-1 and sTWEAK were significantly higher in AIS group than those in healthy group (P<<

0.05). Serum PAC-1 and sTWEAK expression levels were positively correlated with WBC, fasting blood glucose,
HbAlc, hs-CRP and IL.-6 (P<<0.05). The expression levels of serum PAC-1 and sTWEAK in poor group were signifi-

cantly higher compared with those in excellent and good group (P<C0.05). The expression levels of serum PAC-1 and
sSTWEAK were correlated with the prognosis of patients (P<<0.05). The AUCs of APAC-1 and sTWEAK in predicting

poor prognosis were 0. 857 and 0. 694. The AUC of the combination of the two indicators was 0. 884, and the combined

diagnosis value was higher. Conclusion The expressions of serum PAC-1 and sTWEAK are correlated with the progno-

sis of AIS patients, and may be used as reference indicators.

[Key words] Acute ischemic stroke; Procaspase activating compound-1; Soluble tumor necrosis factor-like weak in-

ducer of apoptosis; Prognosis analysis; Predictive value
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Table 1 Comparison of baseline data and clinical data between AIS group

and healthy group
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Table 3 Correlation between serum PAC-1 and sSTWEAK expression lev-

els and clinical data
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P51 0.153 0. 696

L 70(58. 33) 67(55.83)
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TR LR 57(47.50) 14(11.67)  36.983 <<0.001
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1L-6(mg/L) 89.84+13.22  25.274+5.02  50.020 <<0.001
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Table 2 Comparison of expression levels of serum PAC-1 and sSTWEAK
between AIS group and healthy group
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Table 4 Comparison of serum PAC-1 and STWEAK expression levels be-
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Table 5 Binary Logistics equation analysis of related factors affecting the

prognosis of patients
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Table 6 Diagnostic value of expression levels of serum PAC-1 and sSTWEAK on poor prognosis
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Figure 1 Diagnostic value of serum PAC-1 and sTWEAK expression lev-

els on poor prognosis

e 20 S 3G X i 20 2 B aft L 5 £2 Bk 0 8 ~10 min wh
PO LR v 5 O N B K TR A2 o S 7 B )
WA I ATS BRI IR 0 S . H AT, ALS
(4932 W7 7 1% A 5 I TAC RE DRV £ | It &% 0L AG: 00 € 1. )
R A AT | I B A A 2 S AR 2 A A 45, SR 22 B H A ik
ZWARRE, S B IR 2 W R AN R B 5 TR T
EEALYT BT AR U ST M E PAC-1.sTWEAK
FIR KX ATLS K B B3 WG 0 1000 A0 (8, & B
AIS B 2 TS BR 7K T 55 B N B &, HLA8 bR 3R ik
5 WG A E A S 8 PAC-1.sTWEAK Il 7% %
R FE T SERINE AR BUEA X,

I /NI P 22 500 B It A5 5 o E R Y o B Y
M PR 2z — WP R B /MR 20 RE S S Em
AT o8 DRI 184 0 I /)N AR 38 0 ik A7 A RE L Il
BN ZUE 23 518 /N ARORG B L SR 4R O B 0 o
Wy, HE Y B L 51 & O WIUEE BE A BT 1) 7 EE O
MR . PAC-T & — I/ Al 3% fk e 5 1 b
Y/ I R (| AN T R s ol | AN - i T i
AR TE B, He KOS AT 1500 £ il R T B R
WFoE & B, ATS ZHIMLTE PAC-1 223k 7K F b 35 25 T fit
LA R4 PAC-T £k KF o 3#5 T8R4
Pearson A & ME 40T BN, S 3& IMLWE PAC-1 ik K
K530 4 PR $8 A EL A A D&k s Logistic [\ H 43 #r th %
B, M3 PAC-1 A K P35 5 B3 W5 AH G, 3278 1M
5 PAC-1 RIFAKFRETETRES AIS B AR
WA 3%, BFFE &I /MR & H GPILb/ T a 4
ST S L 1N ARORY B DA B o+ e AR L PAC-
VE R B 1 32 R 0] 55 3 Ak S o028 #4147 Al 1Y
GP I b/ I a F B #5405 S5k 4 A+ 08 1 1 a2k i /08 AR RS
BF IR R REL . Zhang ST SE o U A0 L E ALS
BH PAC-1 K& B, A B R 4L A 8 3 T iR

JTHERS i 3 B IR HE PAC-1 K F, 3278 PAC-1 /K F Fili
Wi A2 AL, 5 A SCE R AR AL T 3 — 25 i ROC i 4k
I3 PAC-1 iU AIS f5 AUC 4 0. 694, X 54 C i
NH 0. 857 AL, $278 PAC-1 W RE2 AIS By ¥ 1E TR
ARG . XNEDIHFE B8R, PAC-T KBS AIS
SEE BRI/ R AR R 1 AR G BEE PAC-T K
S R R I B R R AR, W R IR
X, ASCHE—H 0B PAC-1 # ATS B 3% 15 &
PLLH WO OR R WS B9 AUC A 0.857, 4 H 4k F
45.32 mg/L I 7 {H BF, 8% B R 7 E 40 e
79.59% .78. 87 % 4 n I TE PAC-1 58 Fik 7t & vl
W AIS BE R ERNRTHG .

B ks B 1 Ak 2 LA 1 R ORE SRy 3 e B RE AIE 1)
P R R, b, sSTWEAK 2 HLAK 3 ik e ki £k
AR e R 22— W g R B, 2 OB DR iR D
A B Tk o A B B B 191 1Y) 1T sTWEAK 7K F 5
BT R P Z ) T AR AE — o B AR E
TR LAIS A I sTWEAK £ 35/KF W% & T it
FELH A B A A MG sTWEAK kK F B Em Tk
K4 ; Pearson A X PE 43 1 7R . BB L7 sTWEAK
FIB KT 5 53 i PR 48 b5 B A AH E P 5 Logistic 1115
IR & B T sTWEAK £IRKEW S5 B EW G
X R M7 sTWEAK RikKFFE TR fe S
ATS K B AN BTG A5G, 2l ok ke il Bk 40t 72 s 41
FH A 45 02 T SO 2 40 i & AR 1 1 B R
P LA BE— Ty T AT 48 ST IV IR N A8 405 e 25 4 Jif
GEK, I — 7 TH A W] 2 20 M R T O 2 i A ML AE T
e FEh sSTWEAK BE#S A # 2 fl Caspase 73 F 1
A, IF A T A0 A T AR R, 2 i/ Al B AR A AT
LRI sTWEAK, 75 59 7428 B I N B2 K B 43 + 3R
KO 0 I /N Al SRR RGBT B — 2 £ I # P
B, AR PE Comertpay %P Ui iE sTWEAK 4 F
995. 5 pg/mL My I F{E B, FLHOM AIS & A4 AUC
0,840, FFF I 80. 520 MY HUBAEFN 82. 5%, T
I AR SCHE— X% sSTWEAK Fiil AIS A K #Us 09 #r
EHAT 0T, WoRs I FHEAEL 530. 86 pg/mlL B}, H i
MW FHE AR BE AUC N 0.694, i & B Ny
7347, K R E N T0.42% A — E £ 5, B OR
sTWEAK ] /E 4 Wil AIS A K 15 19 3 24 ) 45
Fr. BAMRS BoR,sTWEAK @SR XBEH LN
FET 2 Koo 1A A0 T F8 T 5, R 7 A 1 A1 A 30 ik
PR A IR R AN 4R R sSTWEA #2635 5 i 25
KRR B RERMEY . B AR & B, PAC-,
sTWEAK BB 2 Wi & A R BUS  AUC, U |
FESEREE ARk 0. 884,91, 84 % J 67. 61 % JHA 2 Wit



« 530 B ES 2026 F4 A % 38 %% 48 Med ] West China, April 2026, Vol. 38,No. 4

. A R I ATS 3% R B i S i AT SR
PAC-1.sTWEAK [fiL. i /K F B A2 Wi .
4 Zig

% PAC-1.sTWEAK ik 5 AIS ## il )5 2
A ARIENSH IR, AN EERZ
JRI PR IR A B AN T B0 W Y A L A A
ST BE A7 AE D 147 5 5 1R AR R B O A A 5, DAAR
P R HE B 4518

(5% 3xik]

[1] SR B BEEP, XISCpe. At bl o A o i A48 I 38 1697 I 8] 7
MBS B e e F )] AR R R AR AR, 2024, 23(T7):
741-747.

(2] b4, BN, ERIE, %5, MG TSPO B4 BDNF, TNF—a % 2
Pt ol P M A T AR A P S AR R TR AN L. P AR 2R
%,2025 ,23 (12) : 2013-2016.

(3] HE%, BT, SR, . Gl PG b o7 w47 0 A K
HACK B RN, IR FEBE A&, 2023, 51(1): 65-68.

(4] #F, EXM. MMV ER 1 RAGEEE A 9 5260
PRI A oI TS O R LT rp A AR O i A R A A
2022, 24(4): 400-403.

[5] SCHRICK D, MOLNAR T, TOKES-FUZESI M, ez al. Circu-
lating microvesicles in convalescent ischemic stroke patients: a
contributor to high-on-treatment residual platelet reactivity?
[J]. Front Biosci, 2022, 27(5): 158.

[6] DA SILVA-CANDAL A, CUSTODIA A, LOPEZ DEQUIDT
I, etal. STWEAK is a leukoaraiosis biomarker associated with
neurovascular angiopathy[J]. Ann Clin Transl Neurol, 2022, 9
(2): 171-180.

[7]  WREZ MR F 2, RS 20 F 5 2 I I
Ul hE SN SRR R 20181 ). AR 2R At
A, 2018, 51(9): 666-682.

[8] BANKS]J L, MAROTTA C A. Outcomes validity and reliability
of the modified Rankin scale: implications for stroke clinical tri-
als: a literature review and synthesis[J]. Stroke, 2007, 38(3):
1091-1096.

Lol  A&cmife, ¥4, Hmivh, 5. M MASP-3.MBL.SDMA *f &4
APk SRR IR A P RS W LT ] BEXMER AR R . 2022, 21(5) .
456-460, 474.

[10] MENDELSON S J, PRABHAKARAN S. Diagnosis and man-
agement of transient ischemic attack and acute ischemic stroke:
a review[J]. JAMA, 2021, 325(11): 1088-1098.

[11] GREEN T L, MCNAIR N D, HINKLE J L, et al. Care of the
patient with acute ischemic stroke (posthyperacute and prehospi-
tal discharge) : update to 2009 comprehensive nursing care scien-
tific statement: a scientific statement from the American heart
association[ J]. Stroke, 2021, 52(5); el179-e197.

[12] OUYANG N X, SHICN, GUO X F, etal. Risk factor control
after ischemic stroke or transient ischemic attack[J]. Acta Neu-
rol Scand, 2021, 143(4) . 367-374.

[13] GONGP Y, LIU Y K, GONG Y C, et al. The association of

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[26]

neutrophil to lymphocyte ratio, platelet to lymphocyte ratio, and
lymphocyte to monocyte ratio with post-thrombolysis early neu-
rological outcomes in patients with acute ischemic stroke[ J]. ]
Neuroinflammation, 2021, 18(1): 51.

ALKARITHI G, DUVAL C, SHI Y. et al. Thrombus struc-
tural composition in cardiovascular disease [ J ]. Arterioscler
Thromb Vasc Biol, 2021, 41(9): 2370-2383.

DE SIMONE I, BAATEN CCF M ], GIBBINS J M, etal. Re-
peated platelet activation and the potential of previously activa-
ted platelets to contribute to thrombus formation[J]. J Thromb

Haemost, 2023, 21(5): 1289-1306.

KUSUDO E, MURATA Y, KAWAMOTO S, et al. Variant-
derived SARS-CoV-2 spike protein does not directly cause plate-
let activation or hypercoagulability[ J]. Clin Exp Med. 2023, 23

(7): 3701-3708.

ZHANG Y, MA Z, LIU Q. et al. Clinical significance of PAC-

1, CD62P, and platelet-leukocyte aggregates in acute ischemic
stroke[ J]. Bull Exp Biol Med, 2022, 172(5) ; 543-548.

XL B, #Ear gl dk ST Bdh B A rt.O NUAEJE R 5 4 58
AR B PR ATEIT ARG 5 5% B i /ANARE 5 /AR R 1 b/ a
AR PP R RBUR IR RLT]. SCHBE IR, 2022, 38(8) .
934-937.

TURKMEN K, BALOGLU I, AYKUT T, etal. The relation-
ship between serum TWEAK levels and carotid intima-media
thickness in patients with fabry disease[ J]. Saudi ] Kidney Dis
Transpl, 2023, 34(5): 406-415.

b SRR RAR, A 2k AR AT B T AT A o
RBE IR T 55 08 T 55 00K 7 5 1 B 8 A SGPELT DL IR
FSEB B2 23k, 2022, 21(22) . 2368-2370.

AR, AN, Bk, 4. 2 BUBEIRE B #E LT sTWEAK /K
5 PR AL BE S B R R )], W EFE P R g4, 2022,
43(5): 506-510.

TATLISU M A, ATICI A, OZCAN F B, etal. A associacao de
tweak com calcificacao da Artéria Corondria em pacientes com
doenca renal crénical J]. Arquivos Brasileiros De Cardiol, 2022,

119(3): 436-445.

BOSWELL L, AMOR A J, MONTAGUD-MARRAHI E, et
al. Midnight Cortisol is associated with changes in systolic blood
pressure and diabetic neuropathy in subjects with type 1 diabetes
undergoing simultaneous kidney-pancreas transplantation [ ] ].
Diabetes Ther, 2024, 15(1) . 165-181.
COMERTPAY E, VURAL S, EROGLU O, et al. The diag-
nostic value of sTWEAK in acute ischemic stroke[ ]J]. Balkan
Med J, 2020, 37(6): 336-340.
MRAK D, ZIERFUSS B, HOBAUS C. et al. Evaluation of
sCD163 and sTWEAK in patients with stable peripheral arterial
disease and association with disease severity as well as long-term
mortality[J]. Atherosclerosis, 2021, 317: 41-46.
XUL0H, AR EAS, Joiie, & H B IR A I S kO LSBT
FHHME M Furin, sSTWEAK  NLR 5.0 JIL 3 45 4 R BUS A R 11
KR BEMERR A, 2023, 22(4): 343-349, 372.

(W% B 81 :2024-12-02;: 18 [ B #:2025-12-27;; %48 - R 30)



