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Relationships of serum ACR,suPAR and EMMPRIN with plaque stability and their value
in assessing short-term prognosis after carotid endarterectomy in elderly patients
with carotid artery stenosis and carotid plaques”
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Department of Neurosurgery sLinfen People’s Hospital sLinfen sShanxi 041000 ,China
Abstract: Objective To investigate the relationship between serum albumin-to-creatinine ratio (sACR),
soluble urokinase-type plasminogen activator receptor (suPAR) ,extracellular matrix metalloproteinase induc-
er (EMMPRIN) ,and plaque stability in elderly patients with carotid artery stenosis and carotid plaques, as
well as their value in assessing short-term prognosis after carotid endarterectomy (CEA). Methods A total of
103 elderly patients with carotid stenosis and carotid plaque admitted to the hospital from January 2023 to

September 2024 were selected as the research objects. According to whether the carotid plaque was stable, they
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were divided into the plaque stable group and the plaque unstable group. All subjects underwent CEA and
were divided into good prognosis group and poor prognosis group according to the prognosis at 30 days after
operation. The serum levels of suPAR and EMMPRIN were detected by enzyme-linked immunosorbent assay
(ELISA). Multivariate Logistic regression was used to analyze the influencing factors of plaque stability and
poor prognosis in elderly patients with carotid artery stenosis after CEA. The receiver operating characteristic
(ROC) curve was drawn to analyze the diagnostic value of serum sACR,suPAR and EMMPRIN alone and in
combination for the stability of plaque and the predictive value for poor prognosis after CEA in elderly patients
with carotid stenosis and carotid plaque. Results There were 51 patients in plaque stable group and 48 pa-
tients in plaque unstable group. The levels of low-density lipoprotein cholesterol, LDL-C, suPAR and EMM-
PRIN in the plaque unstable group were higher than those in the plaque stable group,and sACR was lower
than that in the plaque stable group,and the differences were statistically significant (P<Z0. 05). The levels of
sACR in the poor prognosis group were lower than those in the good prognosis group,and the levels of suPAR
and EMMPRIN in the poor prognosis group were higher than those in the good prognosis group,and the
differences were statistically significant (P<Z0. 05). Multivariate Logistic regression analysis showed that in-
creased levels of LDL-C,suPAR and EMMPRIN were risk factors for elderly patients with carotid stenosis and
carotid plaque (P <C0. 05) ,and increased sACR was a protective factor for elderly patients with carotid steno-
sis and carotid plaque (P <C0. 05). Increased suPAR and EMMPRIN levels were risk factors for poor prognosis
after CEA in elderly patients with carotid stenosis and carotid plaque (P <C0. 05) ,and increased sACR was a
protective factor for poor prognosis after CEA in elderly patients with carotid stenosis and carotid plaque (P <<
0.05). ROC curve analysis showed that the area under the curve (AUC) of serum sACR,suPAR,EMMPRIN
alone and in combination for the diagnosis of elderly patients with carotid stenosis and carotid plaque were
0.860,0.823,0.842,0. 969, respectively. The AUC of the combined diagnosis of three markers for elderly pa-
tients with carotid stenosis and carotid plaque was greater than that of serum sACR,suPAR and EMMPRIN
alone (P<C0. 05). The AUC of serum sACR,suPAR,EMMPRIN alone and in combination for predicting poor
prognosis in elderly patients with carotid stenosis and carotid plaque combined with carotid plaques after CEA
were 0.864,0.853,0.868,0.957,respectively. The AUC of the combination of sACR,suPAR and EMMPRIN
in predicting poor prognosis after CEA in elderly patients with carotid stenosis and carotid plaque was higher
than that of sacR,supAR and EMMPRIN alone (P<C0. 05). Conclusion Serum sACR is decreased and serum
suPAR and EMMPRIN levels are increased in elderly patients with carotid stenosis and unstable carotid
plaque. Serum suPAR,EMMPRIN levels and sACR can be used to evaluate the short-term prognosis of elderly
patients with carotid stenosis and unstable carotid plaque after CEA.
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BHRRRCHB R X ., RAZHER
Logistic [0 )543 A1 & 4F 39 ) ik B 75 & I 350 3 ik B e i
ZRH AT E R B H CEA REBUE A B85 H
R, 2Hl2iE TAERRE (ROC) #h £ 43 #7 1L 7% sA-
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Jok Bk 7% 5 5 90 8l Jok BRE B BB 3 B B AN B2 1Y 12 B ¢ {1
Kot i CEA AR J5 S A B (% W00 A0 (6, i 6 T 1
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2.1 BEHRUE A MBER AR E A R L W R L B
Hefaoe gl 55 . BEHOAR RS e 4 48 i, BEHORFRUE 4l
LDL-C K@ PR Ed. ZRA5IT¥2E X
(P<C0.05) ; BEB Fa 5 4 0 BE B A B 201k ) L 4 08
BMI G H M 58 B b3, Z S ¥ RS # B X (P>
0.05), WFEI1,

x1 HRBEANMBERARBEAELZETRER 2 (W) v £5]
51
4 51 n G IED) BMI(kg/m*) W AR s CF) PRI S (A BRI S D
b u
PR E 4 55 37(67.27) 18(32.73) 69.82+8. 05 22.15+2. 46 23(41.82) 26(47.27) 22(40.00)
BEEHRA TR EA 48 25(52.08) 23(47.92) 71.67+8. 33 22.93+2.37 28(58.33) 29(60. 42) 27(56.25)
X%/t 2. 468 —1.590 —1.633 2.797 1.779 2.714
P 0.116 0.115 0.106 0. 094 0.182 0. 099
20 51 n WIMLELCHE)  TG(mmol/L) TC(mmol/L) LDL-C(mmol/L.)  HDL-C(mmol/L)  JRZ% (mmol/L)
B e 1 55 21(38.18) 2.16+0. 35 4.5840.95 2.527+0.68 1.424+0. 31 1.92+0. 39
KRR EM 48 26(54.17) 2.252+0. 38 4.8241.02 2.814+0.75 1.4640. 35 2.0620. 43
X/t 2. 640 —0. 467 —1.236 —2.058 —0.615 —1.733
P 0. 104 0. 641 0.219 0.042 0. 540 0. 086
2.2 BEHCRRE 4L MBE B R R E 417 suPAR.  EMMPRIN /Kt 5 ¥ 4 & 4F 8 8h bk sk 75 5 0 580

EMMPRIN /K & sACR H#  BEH A 5 40 1%
SACR R FEEH AR 2 4l . 1L % suPAR,EMMPRIN 7K
e TR A, ZFHARITFEL(P<
0.05), WFEk2,
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Bl kOB A= A I 300 30 Ik BE B R A BE B R e I O O AR
E=1,FE =0 /ENKHZ &, P LDL-C,sACR, su-
PAR.EMMPRIN fE2h H 722 & (4 J5 (8 i A, #47
A& Logistic [IH /0 #1, %53 88, LDL-C,suPAR,

JOk B B i 2 B HR AN FR O 1 AE B P (P <<0. 05) ,sACR
T 85 4 247 308 Dk Bk 75 A I 290 8l ok B e AR BE B
FaE WA 2 (P<<0.05), NPl sACR.suPAR,
EMMPRIN 5l o 85 (1) 12 Wi 2L g (H F J5 2211 ROC
B 51D, 5 A 10 & sACR, suPAR, EMMPRIN
B TR A AR AL, 45 3 R . suPAR, EMMPRIN /K 3 7
1 AT A A 08l Dk Bk 7 A O 290 Bl ok B e AR E BE B
FasE By fa B 2 (P <<0.05) , sSACR FF 5 45y 5 48 B
Sl kB A= 5 I 30 8 ok B e B 3R BE S RS e I R B
Z(P<C0.05), WL5E 3.
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x®2 HREEHMPRATEE A M F suPAR,
EMMPRIN 7k & sACR b8 (2 £5)

x3 % E & Logistic B34 #7 & FE M BBk Ik F & F 30
FRHMREERRABEENTEMESR

suPAR EMMPRIN
21 51 n sACR

(ng/mL) (pg/mlL)
BEd R 4 55  0.62+0.15 2.15+0.46  46.88+11.27
PR ARFEEH 48 0.4140.09 3.41+0.72  82.15+18.62
¢ 8. 458 —10.716 —11.793
P <<0. 001 <<0. 001 <0. 001

2.4 L% sACR.suPAR.EMMPRIN H.70 & 3 I X
B XA IS K OBk A8 B I B0 Bl Bk BE B R E BE B AN R
FERZWTE DL A 303l Tk 2 - T 290 3 ok B
BEBIBREHEN R RE =1, 82E=0/FEREL
B, LM sACR,suPAR,\EMMPRIN Ffh & 3 Ik
GVE R A, 2 ROC #h<k ., 4K 38 wif im0 4y
Brés B My a2 i sACR, suPAR,EMMPRIN B4 2
Wit Logistic [A] 9 # K. Logit (P)= — 11. 213 —
0.276X ek T 0. 931X wpar + 1. 193X pvwrrin o 20 R 12
7R I sACR,.suPAR.EMMPRIN Ff & 3 3B &
12 W1 2 4 350 80 Bk Bk 45 A O 350 90 ok BE e AR R BE HOR £
FER AUC 43514 0. 860.,0. 823.,0. 842.,0. 969, 3 Tk
B 12 B 2 AF 318l KB 75 5 O 3030 Ik 5 B S 3 B A
FER AUC KT IiE sACR.suPAR,EMMPRIN #.
MIZWi AUC(Z =3. 925.4. 150,3. 960, P<C0.05),
W4,

HZE 8 SE  WaldX®*  OR5%CD g
i 1
LDL-C 0.679  0.296  5.263 1.972(1.104~3.523) 0.022
sACR —0.302  0.124  5.950 0.739(0.580~0.942) 0.015
suPAR 1040  0.408  6.497 2.829(1.272~6.294) 0,011
EMMPRIN 1,279 0.517  6.117 3.593(1.304~9.895) 0.013
fegie —10.903  2.473 19.738 — <20. 001
iR 2
sACR —0.276  0.106  6.768 0.759(0.617~0.934) 0.009

suPAR 0.931  0.289 10.386 2.537(1.440~4.472) 0,001
EMMPRIN 1193 0.426  7.839 3.297(1.430~7.596) 0. 005
gl —11.213  2.415 21.557 — <20. 001
T B 1 R A 2 BA MLE sACR. suPAR, EMM-
PRIN 4 faj (b5, T )5 820 ROC fh £k 434 s — #om TCEU .

2.5 WiE RGAHMEE ANRHELETE L fi)5
RIFH 71 ), )5 A R4 32 #], Hi)J5 A R4 LDL-C
KV TG R4, 22 5 A g2 8 L (P<<0. 05) ;
TR R ARG A B4 P00 AR i BMIT 45 H A 5 R}
Ho#, 2R TLG R X (P>0.05), WL 5,

2.6 il RIFARMBEARAIME suPAR.EMM-
PRIN 7K J sACR H# filfg A R4 1 iE sACR ik
THiE BIF4H, M suPAR.EMMPRIN /K 3 & T
WERIEH, Z5 A5 E X (P<<0.05, W
%6,

EZ! Mm% sACR,suPAR.EMMPRIN B F 3 MEANEEF BRI ESHITNRMREERRABENISHMNE
P

EEL D S AT B AUC95%CI) R FERE D EAROE (3
sACR 0.54 0.860(0. 789~0. 932) 83.33 83. 64 0. 670 <0. 001
suPAR 2.61 ng/mL 0. 823(0. 739~0. 907) 81. 25 80. 00 0.613 <<0. 001
EMMPRIN 65.73 pg/mL 0.842(0. 764~0. 920) 83.33 81. 82 0. 652 <<0. 001
3TIA — 0.969(0.942~0. 995) 87.50 92.73 0.802 <<0. 001
23 WK G I Logistic |1 AR (1 480 & M58 ; — FRom TR .
=5 MERFHAMREARARELZEMILE 2 (X)W v 5]
PR
2153 n R ) BMI(kg/m”) WA 2 CFD AR s () MEPRIT 2 CRD
% ‘e
T R A4l 71 44(61.97) 27(38.03) 69.89+7.56 22.25+2. 36 32(45. 07) 35(49. 30) 30(42. 25)
WA R 32 18(56.25) 14(43.75) 72.42+7.95 23.09+2.51 19(59. 38) 20(62. 50) 19(59. 38)
X/t 0. 301 —1.547 —1.639 1. 806 1. 545 2.593
P 0.583 0.125 0.104 0.179 0.214 0.107
215 n TRR I 52 G TG(mmol/L) TCC(mmol /L) LDL-C(mmol/L) ~ HDL-C(mmol/L)  JRZE% (mmol/L)
Tilja AT 71 29(40. 85) 2.17+0. 36 4.60=0. 74 2.57+0.48 1.4240. 21 1.9540. 34
TR R 32 18(56. 25) 2.2640.41 4.8940.85 2.86740. 56 1.494+0. 24 2.0840. 42
X/t 2.110 —1.124 —1.749 —2.599 —1.497 —1.666
P 0.146 0. 264 0.083 0.011 0.138 0. 099

2.7 ZNE Logistic [0l 54387 & 4F 5 sh ik B %2 & It
FE kBB E CEA R A RMERFEZE L
LM R A S I IS kB R CEA RF A
BHARE=1.Rif=DENHA &, L LDL-C,sA-
CR.suPAR.EMMPRIN fE }y H 28 & (¥ {55 A,

HITZ &K Logistic MIH 2 Hr. 45 %8 78, suPAR,
EMMPRIN 7K - F 15 ¥ 2 2 4F 350 80y ik Bk 78 & J1 501 3l
kBE B 8 CEA KRG MG A R WA KR (P <
0.05) . sACR Tt 5 A B AF 5 sl ik Bk 745 & IF 391 8 ik BE B
BHE CEAREHEA R IHE(P<<0.05) ., H
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AL SACR. suPAR, EMMPRIN it i, 45 1) 75 0 2%
e (H TR ROC &9 . B BLA LS sACR,
suPAR.EMMPRIN M fiifb i, 258 IR, suPAR,
EMMPRIN 7K ¥ Tt &5 45 Sk 2 4 5 8l ik Bk 28 6 3F 39 3l
Pk Bt He & CEA RGHE AR AR R (P <
0. 05) , sACR FF = 415 by & 4F 501 )y Jok 8 4% & I 591 5 Jok B
Yo CEA RJF WA A R R ZE (P <<0.05),
W7,
%6 HERFEAMMEARRAMF suPAR,
EMMPRIN 7K E R sACR b3 (x+5)

suPAR EMMPRIN
2H 5 n sACR

(ng/mL) (pg/mL)
BGRE4H 71 0.5940.12 2.46+0.41 56.21+10. 25
WEAR4 32  0.37£0.08 3.3540.58 79.09415.12
t 9. 454 —8.917 —8.987
P <<0. 001 <<0.001 <<0. 001

2.8 I sACR,suPAR,EMMPRIN gl 2 3 Tl &
X AR B kB 7 5 I BB Pk BEHLE T CEA RS UG
AR MAE DL A 50 8h kB 25 & 91 590 3 ok B B
BE CEARGEHERBN AR =1, RIiF=0FE RS
s, LU sACR,suPAR,EMMPRIN #gh & 3 37
A Ve R 6 AR B, 22 ROC fi k. 4K 5 w121 19
SrHras A W sACR,suPAR,\EMMPRIN Bt &

W 19 Logistic Bl H# A, Logit (P) = —10. 654 —
0.378X cack T 1. 182X par + 0. 667X pyeriv o« 45 1 i
7R I3 SACR.suPAR,.EMMPRIN B K 3 5 B 4 1
W22 4 230 3l ik B 28 & - S sl Bk BE S J B CEA R U5 Tl
ANEAY AUC 20514 0. 864.,0. 853.,0. 868.0. 957, 3 T Ik
A T 2 AF 0 B kB E A O S s ik BE B iR CEA R
JEHE AR AUC KT I sACR,suPAR,EMM-
PRIN #ph #i () AUC (Z=4.195, 3. 408, 3. 881,
P<C0.05), W8,
x7 L HEZE Logistic BN HEEFREESHH
R EE CEAREREARNZWEE

bz 8 SE  WaldX* OR(95%CD P
AL 1

LDL-C 0.450  0.263  2.933 1.568(0.937~2.627)  0.087
sACR —0.467  0.156  8.954 0.627(0.462~0.851)  0.003
suPAR 1,274 0.352 13.093  3.575(1.793~7.125) <<0. 001
EMMPRIN 0.837  0.263 10.124  2.309(1. 379~3.866) 0. 001
B —11.088  2.671 17.232 — <20. 001
i 2

SACR —0.378  0.132  8.215 0.685(0.529~0.887)  0.004
suPAR 1182 0.361 10.716  3.261(1.607~6.615)  0.001
EMMPRIN 0.667 0.255 6.838 1.948(1.182~3.211)  0.009
fixie —10.654  2.317 21.144 — <20, 001

WA 1R SRR BEA 2 24 {0 sACR, suPAR, EMM-
PRIN (4 faj fb 80, T )5 22 ROC Bk 347 s — £ R TTEURE .

*38 % sACR.suPAR\,EMMPRIN B F 3 EBEAXNZEEFMRIEESHINMREE CEARETREFARHITNMNE

LD 5 A AR AT 1 AUC95%CI) REE D REOD FARE e P
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