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Abstract

Objective: To investigate the association between serum uric acid and atherosclerotic carotid ar-
tery stenosis. Methods: A total of 903 stroke and non-stroke patients (238 with stenosis and 665
without stenosis) who underwent carotid artery ultrasound examination in the Department of
Neurology and Health Management Center of Linyi People’s Hospital from January 2021 to De-
cember 2021 were selected as the research subjects. Ultrasound color Doppler flow imaging was
used to evaluate carotid atherosclerotic stenosis, and carotid artery stenosis = 50% or occlusion is
diagnosed as stenosis. Multivariate logistic regression was used to analyze the association be-
tween uric acid and carotid atherosclerotic stenosis. Results: Totally 903 patients were included,
584 cases of acute ischemic stroke (168 cases of carotid artery stenosis) and 319 cases of non
acute ischemic stroke (70 cases of carotid artery stenosis), and the median serum uric acid level
was 293 umol/dL (interquartile range: 251~357 umol/dL). In ischemic stroke patients, the level of
uric acid in carotid atherosclerotic stenosis group was higher than that in non stenosis group (P =
0.002). Similarly, in non stroke group, the level of uric acid in carotid atherosclerotic stenosis
group was significantly higher than that in non stenosis group (P = 0.003). Multivariate logistic
regression analysis showed that age, sex, high-density lipoprotein, diabetes, hypertension and
smoking were independent risk factors for carotid atherosclerosis stenosis, and uric acid (OR =
1.003,95% CI = 1.002~1.005, P < 0.001) was an independent risk factor for carotid atherosclerotic
stenosis. Conclusion: High serum uric acid level is associated with high risk of carotid atheroscle-
rotic stenosis.
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2.2. HERRFRE

1) AT 40 2 2) RITEFEA G B SLIG 3k 25 R 3000 I A A A () R 3) Dy B AL
CYEVERRZE ORI AT TR 4) Sk A E R G SO G BB . Kk . WLER
YR B AR, b) PEERGELR . B B DI RE R 6) BEAEAT H M A Hh s M i R I R A
(TIA)H 5.

2.3. hEBRREEERE

BN DGt BeRh R . M) AvE 7 SRR S . PGPS ) B FRE (MR S B PR e 52)
FNSZIG S AR G 225 2 o 5 MR 12 W bR U4 IE > 140 mmHg BiEF5K K > 90 mmHg siEEfE Cfi2 &
ME[5]; KR 2 Wb v R 25 B K R /K P > 7.0 mmol/L B4 5 W5 /N IR > 11.1 mmol/L sk EEfE 2
W2 ARERIE . APt Ja I N2 5 2 1R 8 25 I DK R A 25 B b . G55 48 4%,  PRIER FH R IR
fifg- 3k S A VDB EAG I, PRIER IE ¥ Y1) 155~357 umol/L . FIT A5 Ik 36 45 SR ZE I U7 17 N B BE B kG B8 Bk 72 il
K H BECKMAN COULTER (AU5800)4x H 3/ 44k 73 #r1% (Beckman Coulter, Inc. Brea, USA)5¢ i 7317 «

2.4. BIBEHBGREERE IR RITAE

FifE N5 5% %1523 CDFI (I3Efh . 8722 Philips A 5 24E 7210 € FE Q-5. 1%+ L12-3MHz
LRPERL, C5-1MHz [ BEPR Sk o 42 HE SCR 30 20 RiklE 75 R A A I 7592 S PPAl AR HE 6], S0 kB A 1] 2
PEIRAR YN 4 2%, BRAE < 50% (BRFE, 0%~49%); 50%~69% (H1E); 70%~99% (FJ¥): IMEHIZE. A
PR > — 2k BB FERE AL PE SR A > 50%ak 58 4 P ZE 3 N . 2 5 VTN 1) If A L6 3508 3 ik
(CCA). FNBIBKITANBL(ICA). HESHAK(VA) (V1. V2. V3 EY). #shikiE mt iGN R EE e
FRE AR EIN M, FrEEEENEA 5 FUEMAR, F AL TR, BT
S F LA 2 L R A
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IRAE B ALK A NEE > A TA, Bf5. 1) sRILPEA & IFESEn ka4, 2) shifEae
R RESEN KRR AL 3) ARAE T RSB AR IRARAL; 4) ARAS T HA RS kAR 4L

2.6. GiitFEAE

KA FEEGEH A RL(SPSS) 23.0 BEAT Hde 70 Bt - 1P S {E & U5 Z 1 JE S AL B (1RF & IR 20 A,
e (DY 73z 18] BE) i iR S S AR B (AT B IR 0 A1), ALIE] BRI 75 Z2 0 W Bl Wilcoxon A5 36. 1173
Fefifiid oy A s, AR HLBCR A ROTRSG . KA Logistic [R1VAREAL 53 4T L35 IR ER/K - 5 Sl ko 72 2 ]
IR Z&, P <005 #INANEFAGIER L.
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AR RF MR EAMT IR PAP <0.05), Ay, JREKF & TR h4P <0.05). A

R Ol mUER . SRR EeI R s T AR A P (P < 0.05) (VLK 1).

Table 1. Comparison of basic data between acute ischemic stroke group and non stroke group

1 SRR ZE A SIFZE P E A BB AR AL AR

M A JEAE 4 P
FER, THME + bRHEZE(D) 64.49 + 9.595 63.19 + 10.178 66.87 + 7.904 <0.001
B, n (%) 549 (60.80) 395 (67.60) 154 (51.70) <0.001
I, A7 H (DY 43 R )
H I =& (mmol/L) 1.29 (0.98~1.79) 1.31 (0.98~1.84) 1.26 (0.97~1.69) 0.188
JIEL & B (mmol/L) 4.60 (3.92~5.36) 4.55 (3.84~5.30) 4.64 (4.05~5.40) 0.064
1= % FE IR 5 E (mmol/L) 1.12 (0.95~1.34) 1.11 (0.94~1.33) 1.13 (0.98~1.37) 0.140
i FE iR 25 2 (mmol/L) 3.01 (2.36~3.67) 2.97 (2.22~3.59) 3.10 (2.55~3.85) 0.003
Wetfilts, o A (P9 R FIEE) 146 (132~160) 145 (133~159) 146 (132~160) 0.884
(mmHg)
HBERE, ALY LIE) g e (5.02~7.15) 5.90 (5.12~7.58) 5.37 (4.88~6.42) <0.001
(mmol/L)
PRI *(Lﬁm%%ﬂﬁmﬂﬁé) 288 (235~340) 205 (243~349) 282 (227~335) 0.009
RN 58 (6.40) 38 (6.50) 20 (6.30) 0.889
B PRI 152 (16.80) 91 (15.60) 61 (19.10) 0.174
i 1M 470 (52.00) 343 (58.70) 127 (39.80) <0.001
W, n (%) 243 (26.90) 187 (32.00) 56 (17.60) <0.001
TR, n (%) 196 (21.7) 154 (26.4) 42 (13.20) <0.001

3.2. i S EFhA R E A TR L

MR LA R R, SRS, P d &% R E K TIEAR R 4 (P < 0.05), ST
e, o i e 5 PR 0 Ll s T AR 2 4H.(P < 0.05)  SBl kB 4% 1) I35 PR R /K T i T 3 8 ik
Mg, HEBASGIM%2ZRP <0.05), MmEIEARRdd, Sahfipkss 4 & mimmEm . PR w
T~ TR O el TR AR (P < 0.05), FRER/KP-AER AR 20 5 AR5 A2 4 A LB AF E G vt 27 22 7
(P <0.05) (¥ W4 2).

3.3. FRERKFSHEBORERILIREN X R

PRI Logistic [EIAHH, F#e. PRI JRER. FERWE . BILERG . O WRGRAT A2 3 B fik e
RFERG AR, T B R A AT MR SN K A (IR R 3R . AR IE 2 FMEE K1Y Logistic =119
T, S5 R ERTE B B R ER 7K F-(OR 1.002, 95% Cl 1.001~1.004 P = 0.012) 5 3015 ik A 4 9 JXUG: S
FARC, TE RBP4 AR AR R 7K F-(OR 1.003, 95% C1 1.000~1.005 P = 0.029)-5 530 ik 3k A% K97 K
W6 25 AH G o AEAS R AT R IR IR 5 3B ik Ak 7 B AH S 1 (OR 1.004, 95% CI 1.000~1.007 P = 0.037).
PEIZENE AT 4 R, ARLE S EMAE S ALIE 5T BRZL, v PRIR 7K V- 41 2 30 B0 ke 78 R A 11 Fa i TR 3
(P 3).

DOI: 10.12677/acm.2022.12111545 10731

Wi PR = 73 Ji


https://doi.org/10.12677/acm.2022.12111545

Table 2. Comparison of basic data between acute stroke group and non stroke group
2 2. RMEPESIEERDANERERELER

#rfig] JEAR
- ik - K
TN O 254 T O A2 4
1 Bk A= 41 R P i HEh ko 7 24 SRS P
S, CPIME + FRMEZE(Y)  65.61.49+8917  62.22+10499  0.921 69.36 + 9.932 66.16 +7.10 0.003
Bk, n (%) 129 (76.80) 266 (63.90) 0.003 51 (72.90) 103 (41.4) <0.001
Mg, hi%
(VY5347 [6] )
H 3 =g (mmol/L) 1.25(0.98~1.83)  1.34(0.98~1.84) 0501  1.29(0.84~1.62)  1.26(0.99~1.72)  0.290
JIELFE i (mmol/L) 449 (3.60~5.25)  4.59(3.92~5.37)  0.082  4.50(3.95~5.40)  4.66 (4.11~5.41)  0.246
1% i i 25 A (mmol/L) 1.07 (0.92~1.25)  1.14(0.96~1.37)  0.003  1.06(0.89~1.21)  1.16(1.01~1.42)  0.001
IR B2 I 25 11 (mmol/L) 2.89(2.13~352)  3.00(2.26~3.64) 0.268  3.10(2.49~4.03)  3.10(2.56~3.77)  0.935
. T
”&gﬁEE’LpéifﬁgggjfﬁL”ﬂEﬁ) 1495 (136~160) 144 (132~158)  0.326 141 (129~16350) 147 (133~160)  0.498
b 7 H YA A=
IM@*&ﬁﬁﬁMWm 6.23 (5.18~7.76)  5.82(5.08~7.57)  0.206 534 (4.74~6.17)  5.39 (4.95~6.45)  0.569
JRRR: qﬂéﬁff,ﬁ“'mﬁ) 324 (269~400) 288 (237.5~341)  0.002 293 (251~357) 2745 (221~331)  0.003
TR 14 (8.30) 24 (5.80) 0.255 9 (12.90) 11 (4.40) 0.025
IR 37 (22.00) 59 (14.20) 0.006 20 (28.60) 41 (16.50) 0.023
e i 113 (67.30) 230 (55.30) 0.008 36 (48.60) 91 (38.60) 0.010
W, N (%) 55 (32.70) 132 (31.70) 0.813 27 (38.60) 29 (11.60) <0.001
YA, n (%) 40 (23.80) 114 (27.40) 0.372 19 (27.10) 23 (9.20) <0.001
Table 3. Univariate and multivariate logistic regression analysis of carotid stenosis in each group
3. HETMHBPBFEERFRZMZEZE Logistic EYAN 4T
PEWN i k)8 R vh 41 3 5 ik IR A 21 305y
WA el ke Az 20
AAZIE OR o 35 1 o s T o s T o
(95% Cl) P{H KIE t P K IE P {8 K IE P 1
A 1.034 1.042 1.040 1.067
i @o18-1.051) 0001 g or51060) 091 (1020-1.060) 09T (1026-1109) 001
e 2.489 2.316 1.891 2.68
P (.784~3478) 0001 (1575 3406) <0001 (1463-3003) 090 (1330-5397) 0006
Hm =g 0.96 ) ) i ) i i
(mmol/L) ©084-1096) 0546
JE ] e 0.846
(mmoliL) (0.739-0968) 01
AR E 0.283 0.423 0.401 0.511
(mmol/L) ©0.167-0479) 0001 goa10741) 0003 (g208-0775) 097 (01g9-1545) O34
iR B IR A 0.897 0157
(mmol/L) (0.771~1.043) :
) 1.001
W4 H (mmHg) (0.994~1.105) 0.707 .
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\ 1.040
1A% (mmol/L) (0.980~1.105) 0.196
) 1.003 1.002 1.003 1.004
JREZUmONAL) 1 5051 005) <0901 (100110040 0922 (10001005 ©0%  (1.000-1.007) OO0
ST 1.926 0015
Heart disease (1.13~3.332) :
- 1.890 0.557 0.681 0.382
Bt 307-2.731) 0001 a7 0g6) 0094  (oass-1014) ©O0%  (0.188~0.778) 0008
o 1.794 0.633 0.681 0.859
R (1.325-2430) 0001 (0as9-0873) 0905 gusg-1014) 0050 (gae2-1507) 0632
1645 0.866 1.196 0.357
l]1
Leg (1.194-2.268) 2092 (0g00-1251) 0% (0776-1.844) 08 (0171-0.745) 0008
. 1.270
Vi
R (0.896-1.801) 0.179

3.4. FRERIKFSHaBREER LR TN E

SRR ROC 2L T i FH(AUC) M A 0.586,95% CI = 0.544~0.628 . Ji% I Fit) B A A i 17 42 269.5 umol/L,
PRERAE SRR I, ok 2000 ko 2 A T 5L A e 1 P SR B980P Rl S () 1)

ROC Hi%k
1.0
0.81
0.6 1
5
3
&
0.4
0.21
0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0
1-$5 R0
AR EEEK.

Figure 1. ROC curve of patients with carotid atherosclerosis ste-
nosis predicted by uric acid level
1. FREGZKEFUNSanBRGRHERE (L IR E B E A ROC BhZk
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PAE[7]. SIS REREAG A A 2 51 e VR 26 h AR R R R 2 —, 2013 4, Matthew £ A [8]%) %
SERFE/A B EE A A T 0 1) 2096 4 BB HEAT 5 RV, RIIILR A 2204 Yk i PR A, b 8%
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Hh ) LR P B O S ARHIE ST 903 5] S i 4 v R AR AR Hh R AT A [ R AR L, SR
AFENEEF, RIS 8sh ks 22 RS AR et . S5 RRH, AR RIEA R, mRIRK
SR IBNKS A a2 FIRGAA AR BEIRE . LR R IEIK A a5 0T
WFFE4Es R—3[9] [10] [11]. % NG & B Ssh kopk 4= i AR 4 R R [12].

PRIR FH R E AN S o R R TR R, M8 AR =1 IRIR A JUEA AR gk AL PR . BRAE — L
WEFER ], SRR FE A5 AL 1R a2k R AN SN KRR 2 45 1 A 5, WlR PR B R0l AR TR AL
LA AR [ 13] 0 A SN kR FERE AL B A% A IRV 2 15 5 PRI IR BEAFAEAH SSHEATS B L, SR Z A0
M fE R R A FE A N[14] 30~45 B ITHEN, A BYER L, fiF IR K55 3030 bkl R i 1k 5
PeZ [ JoAH R . Cuspidi Z8[15]7E i 512 Wi i) o & FERE I e L 88 vh, RIWAN IR ZKF 1 JR IR R S 5
ks PR PR Z A JC B B2 . IR, MLV PR R PT e AN 2 BBl Bk sk AL S e G R R . 2R, —
SEZN WS I I, PRI IS AN [F] (1) IR A% 5 0 25 AN K B S A 78 R R A o S 1 [ SERIE e e 7 B, (E
S e PRI AL A B R AR SR T 3R, S 3Bk AR K A F S A 9K [16] . Lshizaka S5 [17]4F
KT EREAE B, R SHBIKBESAE G, RIR/K s, SshhkEPor A5 E, IR
FR 7KV 2 SN KB T B — AN SRS B fa s R R . A B v i i S5 [1815d 0 Mate 437 75 Hh I R B2 2 293 ik
LS fE R R 2, JF H S HBIkp - R B 2 IEAR G

M7 PRI 7KV T v 5 SO Sl ik o A A8 A BB 51 762 P 2 T R B i M7 A SRE S L ) R A o 18 s )
PRIE AT DAL E -1 LIS AR o PRIV FE 3G i a] DL HEAIG 5 P2 i 2 1 58K [19], 7EB) ) S5 Hh ik SR B2
B AR I T B K o R AL DEHR T B SG R R 2R [20] o e R IR LA (S 0 M A T2 1, 75 8 L /SR i S
o SRR ORI AT S A A4 A /AR R0, ik AR T e PRI T i R BURBRER AT, DORR T 1A
WIS K RORE OB, BT MU N R 4B, I PRI T i A KR B R 3R, 5IR I R
[21] [22].
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PREGIKF,  Jo SRS A 50 Al 2 R R A B RE IE iR A R R . HLIk, A CDFI Skl T390 fkopk
R RIRME, HEE SIS A WG e HE . 5=, AR AN, AT RS R
TR 5B KBe A Z (IR OC ZR, AKRA T RMSE, TS PERA U 700 AH SC 45 AT IR IE -
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