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[# =] [Br] it mF ke (UA)/MUEF(Cr) B A F B E (Hey) (3R & Al (ApoAl) R-F 15 5 3h Fk #5 4%
FEAL(CAS) B H R348 8 Mg % R B4k K G Pl AR 56 (ACT) e9 TR, [ F53k]  i&48 138 41 CAS & & 1F A #F
R % MAB s A —F 5 AT MR A RAE T s 2, R R H AR A 2T R, R A BEJAER
A Hey 3R, R AR SLIE 3% Jo 5 P i 40 ApoAl JRJE KR R BR BALEE =AM UA K-, R A Bk Cr R
53t UA/Cr s, PoaR T IR 4H A58 M BE 3k 20 Ao RAL B M 53 20 69 2 & T4 Ao 36 £ 4547, R A Spearman #
EOM EBFIGATE MR P I (IMT) 495 2 ; KB Cox B ZAER xaL CAS BH XA ACILH#ITERER S HE S
Hr, 3 KA ROC ¥ &34 7% UA/Cr Hey F7 ApoAl K- xd ey FAm (i, [458] 42 138 4 CAS &4 F Ak
B LA T4 ] | ﬁf'/hfiiiﬂkéﬂ 64 5] ; 4k & ACL 46 4], *FFE4E 42 41 5 xf iied éﬂ#ﬂ tb AE T M 3R Ll e R AS M 3R
20 d 7 ApoAl & E B RE & G J2 B B2 (HDLC) /R -F 44K, fo7& UA/Cr Hey J& 5 B I5 % & B2 B B2 (LDLC) /K-F & IMT %%
Z(P<0.05), Spearman HE S BT, BEH M IMT 5 &5 UA/Cr, Hey 7J¢-¥1i7]fﬂy“:(r 0.535 #= r=0.681,P<
0.05),5 ApoAl /K-F Z R A% (r=-0.594,P<0.05) , Cox WA 5 R, RAEEMBEk & iF UA/Cr = Hey /KT
A4k R ACI #9 ETe B %, &8 ApoAl ARF- 4 4k K ACI #9437 B & (P<0.05) , ROC W& 547 %77, o34 UA/Cr Hey
F= ApoAl BEAFAM CAS B 4k & ACI 09 R BUE A4+ 5 5 A 85. 45% #= 82.67% ,AUC %4 0.920, % F UA/Cr Hey
F7 ApoAl WS, (S]] RiF UA/Cr Hey K-F 15 CAS # 4 69 523 7 R & AS i'fif—f—ﬁfm%i#ﬂ%,ApoAl 7K
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The relationship between serum UA/Cr, Hcy and ApoAl levels and plaque stability in
patients with carotid atherosclerosis and the predictive value for secondary acute cere-

bral infarction
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[ ABSTRACT] Aim To explore the relationship between serum uric acid (UA)/creatinine ( Cr), homocysteine
(Hey) , apolipoprotein Al ( ApoAl) levels and plaque stability in patients with carotid atherosclerosis ( CAS) and the pre-
dictive value for secondary acute cerebral infarction (ACI). Methods 138 patients with CAS were selected as the re-
search subjects and further divided into stable plaque group and unstable plaque group based on the stability of plaques.
Heathy individuals undergoing physical examinations were selected as the control group.  Enzyme cycling method was used
to detect Hey level, latex enhanced immunoturbidimetry method was used to detect ApoAl level, uricase method was used
to detect UA level, enzyme method was used to detect Cr level, and UA/Cr ratio was calculated. ~ Baseline data and labo-
ratory indicators in the no plaque group, stable plaque group and unstable plaque group were compared.  The relationship
between laboratory indicators and intima-media thickness (IMT) was analyzed using Spearman correlation analysis.  Cox
regression model was used for univariate and multivariate analysis of secondary ACI in patients with CAS, and ROC curve

was used to evaluate the predictive value of serum UA/Cr, Hey and ApoAl levels for it. Results Among 138 patients
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with CAS, there were 74 cases in the stable plaque group and 64 cases in the unstable plaque group; there were 46 cases of

secondary ACL.  There were 42 cases in the control group.  Compared with the control group, the stable plaque group and
unstable plaque group had lower levels of serum ApoAl and high density lipoprotein cholesterol (HDLC) , and higher levels
of serum UA/Cr, Hey, low density lipoprotein cholesterol (LDLC) and IMT ( P<0.05).
showed that IMT in the plaque group was positively correlated with serum UA/Cr and Hey levels (r=0.535 and r=0. 681,
P<0.05), and negatively correlated with ApoAl levels (r=-0.594, P<0.05).

stable plaques, high serum UA/Cr and Hey levels were risk factors for secondary ACI, while high serum ApoAl levels were

Spearman correlation analysis

Cox regression analysis showed that un-

protective factors for secondary ACI (P<0.05). ROC curve analysis showed that the sensitivity and specificity of combi-

ning serum UA/Cr, Hey and ApoAl for predicting secondary ACI in the CAS patients were 85.45% and 82. 67% , respec-
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tively, with an AUC of 0. 920, which was higher than the individual diagnosis of UA/Cr, Hey and ApoAl.

Conclu-

sions The levels of serum UA/Cr and Hcy are significantly positively correlated with plaque formation and stability in the

CAS patients, while ApoAl is significantly negatively correlated with them.

These three factors are independent influen-

cing factors for secondary ACI in the CAS patients, and their combined prediction of ACI has a higher efficacy.
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Figure 1. Carotid artery ultrasound examination

# (body mass index, BMI) (R M # & F0E (0 48 &
FAELE) MEFREE NHEEEKEEA
B [E B2 ( high density lipoprotein cholesterol, HDLC) |
& % & fg % & BB & B (low density lipoprotein choles-
terol,LDLC) . % 5 [ B (total cholesterol, TC) & H
= Br (triglyceride, TG) % , & il BS-2000M 4 H 4 4
27 BUAS T o g K,
1.4 Mi#F UA.Cr.Hey B ApoAl 7K F0)

REEH N 24 h 4 E RO S mL,3 000 r/min
B0 10 min, # B B A0, KR BEE R A A
M Hey, WA & W & o & b3 & o B 5 R foF RA
] 5 K e FLAE TR Rz b R A U ApoAl KA & W
B R A MR BUR A A IR F] 5 R R BR AL B %
il UA, XA &WE + A EEWRHROGHAR
ANE] R BE A Cr, WA & W B AW AT BT

A L) ARAE,IFITHE UA/Cr Hfl,

1.5 Sit=a4

A SPSS 26.0 B #AT SRt 47 T EH M
Plass R, KA ¢ A0 30 30 F A 305 31 BUH R DA
(% )%k, KA X #%, &F Spearman FH K 44 £
I ELEAT G IMT B9k R, & A Cox B A A 3t CAS
B 4k % ACT $EAT B B K A1 % B &% 24, R Al ROC
dy 4 3 ff of 7% UA/Cr Hey 77 ApoAl Xt CAS & 2 4
R ACI BTN E . P<0.05 4 2 5778 4 it & >

2 # B
2.1 EZZRLER

£ 138 f4i] CAS [ FooE PEBEEAL 74 1], AFat
SEVEBEHLA 64 ], XEHRZH 42 6], =LHBFIE XTI
FELR VORI LB TC I 22 5% (P>0.05) , {H AR E PE BTk
HAAFAE VPR IMT 38 55 T4 IR AR EE
BEPLUA IMT 435 1 TRUE MEREIA (P<0. 05338 1)

2.2 KIGEIEHIREEER

ZMFSERS B INLE TC F1 TG /K i £ R
TG E L (P>0.05), Fa & B 4 1 7
ApoAl F1 HDLC 7KK F X R4, 138 UA/Cr Hey
H LDLC 7K -85 T % B2 ( P<0. 001 ) 5 ANFa e P 3
Hed 13 ApoAl A1 HDLC 7KK Fha 2 MRt b 4 |
3% UA/Cr Hey 1 LDLC 7K & T-Fa 5 M B He 4
(P<0.001;%2).

F1. ZARRNEHEZERLER
Table 1. Comparison of baseline data of research subjects

among the three groups

A sy REE S ARGEDE

3 H (neayy PRl mben P
(n=74) (n=64)

B/ IB(%)]  25(59.52) 38(51.35) 32(50.00) 0.599

LW/ [BI(%)]  17(40.48) 36(48.65) 32(50.00)

iEi, % 58.49+3.74 59.67+4.62 60.25+5.38 0.173

BMI/ (kg/m?) 23.69+2.17 24.15+2.37 24.5422.52 0.199

W/ [ (% )] 7(16.67) 10(13.51) 11(17.19) 0.817

BRI/ [ B(%)] 11(26.19) 16(20.62) 19(29.69) 0.553

EMLE/[ (% )] 20(47.62) 35(47.30) 31(48.44) 0.991

IMT/mm 0.89+0.24 1.57+0.35 1.89+0.37 <0.001

*2. ZHWARM KA MFE L EREFRILE
Table 2. Comparison of serum laboratory indicators of

research subjects among the three groups

J oy
i WS e Cwen
(n=174) (n=64)

UA/Cr 1.84+0.25 4.52+0.39 5.67x0.78 <0.001
Hey/ ( pmol/L) 7.65+2.34 10.21+2.78 14.67+3.52 <0.001
ApoAl/(g/L) 1.45+0.27 1.05+0.23 0.89+0.18 <0.001
HDLC/(mmol/L)  1.37+0.34 1.21+0.29 1.03+0.25 <0.001
LDLC/(mmol/L)  2.34+0.51 2.78+0.86 3.52+0.74 <0.001
TC/ ( mmol/L) 4.75£0.28 4.82+0.67 4.95:0.64 0.202
TG/ ( mmol/L) 1.39+0.42 1.45+0.56 1.50+0.53 0.566
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2.3 IMT 5L EiEiRHEXE

Spearman A <43 AT 7, BEHL A IMT 5 1L
UA/Cr Hey 7K 52 1 2 IEAH G (r=0.535 Fl r =
0.681,P<0.05) , 575 ApoAl 7K -5 i 2 i A ¢
(r=-0.594,P<0.05) , 1513 HDLC ,LDLC 7K~
TeAH A (r=-0. 034 F1 r=0.078,P>0.05) .

2.4 CAS BEHRE ACI HEMEZE

1E 138 1] CAS v 4k & ACI 46 1], LIRS

KA ACI ARAR R (K =1, kK4 =0), I&Tidk
LR A A R AT Cox B30T, B R 0B
BN, R N FR e M REER 17 UA/Cr, Hey Al
ApoAl /K15 CAS B F 4k &K ACI M (P<
0.05) ; ZHE /- Hr B, AfaE tEREH % UA/Cr
il Hey /K-8 CAS BRE 4k L ACT BN E, &
ApoAl KN CAS FBE Ak KR ACI IR IR & (P<
0.05;%3),

F 3. CAS &K ACI B Cox T4 4T

Table 3. Cox regression analysis of secondary ACI in CAS patients

- R R Z N ER 5T
HR 95% CI HR 95% CI P
5] 1.206 0.788 ~1.847 0.389
A 1.528 0.941 ~2.482 0.087
BMI 1.089 0.707 ~1.668 0.698
M R 1.064 0.629 ~1.475 0. 865
e 1.312 0.920 ~1.871 0.134
ML 1.568 1.019 ~2.414 0.041 1.254 0.793 ~1.983 0.333
A v R s 1.006 0.642 ~1.577 0.978
AFRE B 3.245 2.030 ~5.185 0. 000 1.938 1.204 ~2.461 0. 000
HDLC 0.719 0.454 ~1.139 0.160
LDLC 1.418 0.795 ~2.530 0.237
TC 1.281 0.938 ~1.749 0.120
TG 1.203 0.788 ~1.838 0.392
UA/Cr 1.984 1.166 ~3.420 0.012 1.530 0.409 ~1.302 0.024
Hey 2.857 1.526 ~3.642 0. 000 1.788 1.303 ~1.961 0.003
ApoAl 0.436 0.313 ~0.979 0.015 0.612 0.336 ~1.207 0.021
Vs 1R AE
2.5 Ii#F UA/Cr Hey #1 ApoAl 7KEXT CAS BF 10
#E ACI BTAE osl
HTF Cox [FlH ) B A #E L Cox (P) =
1. 530X, + 1. 788X, =0. 612X, ., o ROC HIE i i 0BF
7RI UA/Cr. Hey Fl ApoAl /K FBE4 T CAS mﬁgw_ Cma
AR %R ACT 10 T % H5 5 B 43 91 85.45% ‘ ey
82.67% ,AUC 4 0.920 (95% CI:0.815 ~0.942) , 0.2 — &
it DeLong £ % & L, Bk & W B9 AUC H & F 0 : | ) ) )
UA/Cr Hey ApoAl ISR (2 FiI 4) . e

3 3% i
CAS J&—Fh i S A8 A e 55 21 R 40
(A8 P 46 R M, JEC AR O 2 BRE e 100 TG ol 7%
AT RETE IR N AR 1 BEL 2 151 1N ) ok B G 372 3 /N 43

E 2. ROC #5734

Figure 2. ROC curve analysis

SN ACL, A K90, 7] AR B A
B HAT, I PRETFEIEAER DI A IE 86 5 CAS B
BRI FaE A AR & ACT Z ) i SR
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% 4. 7E UA/Cr Hey 70 ApoAl 7k ExF CAS BF4k % ACI HIFMMNE
Table 4. The predictive value of serum UA/Cr, Hcy and ApoAl levels for secondary ACI in CAS patients
Gy AUC 95% CI T {E RILIE/ % B % EARER R
UA/Cr 0.714 0.715 ~0.832 4.86 62.11 69. 18 0.313
Hey 0.778 0.713 ~0.845 12.37 pmol/L 68.45 74.34 0.428
ApoAl 0.725 0.684 ~0.792 0.95 ¢/L 63.74 70.26 0.340
A2 W 0.920 0.815 ~0.942 85.45 82.67 0.681

T2 HFR AR,

UA/Cr 2 TAR b B DI g 146 50, UA B 5
FEHE B I3 B UA ZKSE 7T 6852 3 15 Thfig i
i, W AAESE, UA/Cr H Al 5.0 LA 50 2
FAFAE SR AR g & B, S ke M B
SR RN BRET AR L, AN FRUE MRS R 1% UA/Cr
o, HOIMT 5 UA/Cr BRIEAMSE, W UA/Cr 5
BEHUIE B S BE B fa s Pk 2 8] 2% DDA G, sk & 15
SELIBESTIRIE , UA/Cr 55 2 BOBE R IP A2 25 551 50 kB
Hefka g kUM o6 . UA Al i e b — A AL Bk e
B, AR A S A i PN B TR A , 1 i B O
5 3 T LA e 2R A5 407 , 777 A 0 P R, B B B
IAFRE T, FEARBIFE T, Cox MIHAMT R, Af
SEPEBEEL B UA/Cr kR ACTIMfER R, 3L
UA/Cr 5 ACI ) R AEFEFE—E LR, UA/Cr LA
ARG A A RE T 88559, IR S i 4 vl 4 a,
Ewze"”

Hey J&7E 8 2 MR GA R>1 We 2 /R 1) i Fe v ™ 2k
(i SR, HoK S T m 5 A ko i
Az GEACI I SRR | A B PR ARRE S LA K
AR BH Jik 952 9 0 3 ik 56 RE A A Y XU RS 38 i 25 970 AR
KM R R Hey B 5 3h KRE A 26 11 T &
AABEAER , 4 5 M Hb 52 e 3l BORE 1 P 2 )2 P 2
AN JZBIHLFIDIRE™ . HeAh, Hey % 13 5 10
R A i N ol S8 TR 3 T E AN, 5 | A A4 L PN 4
T s, s BVE Ry R A AL/ B8 tau 2R 1T
Ly O N T R w1 2Tl R 7o) e 1 1
KI, s A 1 ) 9606756 1 5748 S+ 5
AR R HE Hey MK P2 UIAH G, I % il 1 58
R AR R, SRR B
B fBE RO BB A HE AR PR B R 1Y Hey 7K
SR, HBS K IMT 5 Hey 22 [8) 47 76 1F AH P,
X Hey 5 BEHR AT BB LA 8 TR Z R AE B
WIERR . BEAN, Cox AR W, 55 7KF Hey
Ak ACI Wfa i R . X Ui] Hey 5 ACI K
HFFE—EME R, 7 BB IR 4R6E , mKF
Hey i ACL &A= B BESRIE 5510 Al 57 fE B PR 2, HH:

IR R, BB AR R A 22, R R AT RE S
Hey 3338 5200 P K2 248 1 453 40 i 38 4 Ak 0 33 s o
AR O A 25 6L A5 5 BRAIL TR, DA i - B e
ARase , X2 oh e i F ",

ApoAl J& T#IEHE A ZE, T H & = % IR &
ST A Sl o ol 8 W1 s = S - 131
FEREAL BTN YR T DL B A T8 i i et AH 3R
TGN AETE bR, IR RIS IA R ApoAl TE2 W3
ke R R Ak 7 1 EL AT T R ARRET L BF AT R I,
ApoAl HZ& 0ol ik ok Rt Ak A4, 76 o0 koo i fi
AR 78 ) S RE AT N O B R R, HOK 2 &
A SEAAL, AN ARSI IKFERE ALY ApoAl FE5
PE 1gG HUIRBEAZ 55 #0240 i rf (9 Toll A 32 (A0 B4
LB EZ AR R BAaR LB, ApoAl-
Mi A 3 2k A1 i ot > Al 2R A ek A AR AR, HAS 5
5 R A AT R 4l TR AL ARTFSE R,
AR T ha e MR R 3 R B 2, RS E T B e
# ApoAl JKF-BEAK, H IMT 5 ApoAl S HAHK,
W] ApoAl SBEHIIE i M AR e M 22 18] 25 DI AH G
Cox [FIHAMTIRE7R , R 7K F ApoAl R4k ’& ACI (¥
PPN E, X UL ApoAl 5 ACI By & HEFEAE—E
MR, AR BRI, ApoAl S 5 BEH
FUEER ST e R ARG R 52—, 1
ZHFFEARXT ApoAl 54k % ACL Z [R5 R kAT
— 0T, FIE IR, ApoAl W I I 15 IR B AT
AHSC R T, D9 AN B 1k BE B 1, FR AR B
PEBEHRXT ACT FARFIFE M, sz o fe ™)

BT, ROC #2434 7R, UA/Cr Hey Fil
ApoAl Ll Fi I ACI B9 #% Wr {8 5 B 4 4. 86,
12.37 wmol/L 1 0.95 g/L, AUC 43 5 N 0.714
0.778 F10. 725, HA —E W HUM AL EE, 171 UA/Cr,
Hey Fil ApoAl BRATHIN CAS 44k % ACI i AUC
ik 0. 920, HA R m M N e, HLH R GUE fire s
JEE I e T AR xR B RV ] 2 AR A ik
ATICA T AT 2538 I A , MR TR — 48R 112
Wiy, FiRFEAR I RE L 8T ACT () 249
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Zg LA, i UA/Cr Hey Fl ApoAl 7K 5
CAS BEBEHIE S HAG e MR VI G, B =4
Y18 CAS BF 4k & ACT MBSz 2 PR 2R 164 i
ACH RA RYRRER R o SR, ASBIETE g bty /A
AWEIE, M 5T 45 5 AT RE A7 AE — 2 1Y D faf , R SR AT)
LY RO TR & 17 2 o5, AR = 4h
SRAATEEE
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