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(# ZE] B :H0HEE ST B T 2 M E ik 2E & 1E (non ST segment elevation acute coronary syndrome, NSTE-ACS) /3 [ 3¢
=48 C [ W2 H (high sensitivity C reactive protein, hs-CRP) JJ#1ZE (cystatin C, Cys C) . Zk/§%E H A (apolipoprotein A, ApoA) Jig
A a[ Lipoprotein a,Lp(a) JAJ/KF5 2Bk 20wk ah kS M (the global registry of acute coronary events, GRACE ) 143 F) 5%
2. T ST EFRER NSTE-ACS &3k 155 41, 43R4k ST Bedh e O WUAEAE (non ST segment elevation myocardial infarction,
NSTE-AMI) 41 FIRF 8 M 0209 (unstable angina, UA) 41, ABE)5 4T GRACE 1743, [RIB 27 2 K3 = 25 6 R 45 i ok i Az )
hs-CRP CysC ,ApoA Lp(a), 5 87 BilAE5.0oM i A TXT IR LA, 455 :NSTE-ACS 3% hs-CRP CysC,Lp(a) .GRACE 143 5%F
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Relationships between blood C-reactive protein,cystatin C,apolipoprotein A, lipoprotein a
and GRACE risk score in patients with non-ST segment elevation acute coronary

syndrome
Xu hui, Gong Kaizheng” ,Zhang Xin,Xia Guangwei,Zhang Zhengang, Li Wei
(Department of Cardiology ,the Second Clinical School of Yangzhou University ,Y angzhou 225001 , China)

[Abstract] Obijective:To evaluate the relationships between serum high-sensitivity C-reactive protein (hs-CRP),cystatin (CysC),
apolipoprotein A (ApoA), lipoprotein a[Lp(a) Jand the global registry of acute coronary events(GRACE )scores in patients with non-
ST segment elevation acute coronary syndrome (NSTE-ACS). Methods: A total of 155 patients with NSTE-ACS who made a definite
diagnosis were selected and divided into the non-ST segment elevation myocardial infarction (NSTE-AMI)group and the unstable
angina pectoris(UA) group. After admission, GRACE score was calculated and serum levels of hs-CRP,CysC,ApoA and Lp (a) were
examined. Eighty-seven patients without coronary heart disease severed as control group. Results:The levels of serum hs-CRP, CysC,
Lp (a) and the GRACE risk scores in NSTE-ACS patients were significantly increased compared with the control group,while the
level of serum ApoA was significantly decreased and the differences were statistically significant (P < 0.05). With the increase of
GRACE risk level ,the levels of serum hs-CRP,CysC and Lp (a) were significantly increased, ApoA were significantly decreased and
the differences were statistically significant (P < 0.05). The correlation analysis showed that GRACE scores had a positive correlation

with hs-CRP,CysC,Lp(a)(r = 0.424,P < 0.01;r = 0.549,P < 0.01;r =0.134,P < 0.05) ,and a negative correlation with ApoA (r = —
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0.167,P < 0.01) in NSTE-ACS patients. Furthermore,the multiple linear regression analysis showed that CysC and hs-CRP had the

greatest influence on the GRACE score. Conclusion ;The levels of serum hs-CRP,CysC, ApoA and Lp(a) are closely related to coro-

nary heart disease,which may be used as good indicators of extent of coronary atherosclerosis. For the NSTE-ACS patients , higher lev-

els of hs-CRP,CysC,ApoA and Lp (a) indicated a higher GRACE scores. Combination of these indexes may have the important clini-

cal value on early risk stratification, evaluation of prognosis and treatment options.
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I 155 f), Foh 55 76 i), % 79 Bl ; V-1 (66.14 =
12.34) %, UA 4 129 %, Kb 55 62 il , % 67 f4il, °F
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O I FOR R SR FH O ik (AR & AR K
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JG AR AR, IEL £ FRIEZE (X + 5)3RoR;
CysC.ApoA ,GRACE W MAF G IEAM M, LA%L
+ PRfEZE (X £ $)FRR, R Rl—Fabn P4 ] LR H
TRSTAEAS ¢ K505 Xof [F]—F8 b 22 4 ] L5k FH SR A
RKITEmM, WS RIS /AT W Pearson 55
PR RBAELMAN AT . KBk 0=0.05, P<
0.05 H2EFAGEHERE L,

2 & R

2.1 UA 48 NSTE-AMI 28 A= 3t B 40 5 A48 AR LA
UA 4 NSTE-AMI #H CysC . hs-CRP.Lp (a),
GRACE 7435 X} FR4H e 2 35 T, ApoA b 3%

FEA, 2R A8 (P<0.05); M UAAY
NSTE-AMI £ 48] lb 52, CysC Lp(a) Z R LG 12F
(P> 0.05),ApoA .hs-CRP .GRACE 1F/r £ 5 H
it FEE X (P < 0.05,% 1),
2.2 RF GRACE & & 5 MIEHR AL

=& CysC . hs-CRP.Lp(a) .GRACE ¥43 51K
& h G L TR, ApoA I EREAL, 257
HEIEE (P < 0.05) ; 1 a4 54l 418 e
#,ApoA Lp (a) Z2RELIT¥EL (P> 0.05),
CysC.hs-CRP .GRACE ¥ Z 5 A gt ¢ L (P <
0.05,%2),
2.3 AR

&1 UA 4 NSTE-AMI Efn34 BB 4 5 THEHRILE
Table.1 Comparison of five markers among the UA group,the NSTE-AMI group and the control group (X +s)

A Kot HE2H (n=87) UA % (n=129) NSTE-AMI #H (n=26)
CysC(mg/L) 0.93 + 0.25 1.36 + 0.34" 1.29 £ 0.55*
ApoA(g/L) 0.97 + 0.33 0.93 + 0.31° 0.79 + 0.30 "
hs-CRP(mg/L) 0.65 + 2.95 1.26 + 437" 6.67 + 4.47*
Lp(a)(mg/L) 165.96 + 2.34 190.55 + 1.86* 24547 + 1.82*
GRACE 94.24 + 20.44 126.17 + 32.77° 144.19 + 43.55**

SR ES, *P < 0.05; 5 UA 4%, P < 0.05,

%2 7AFE GRACE BE4E 5 TistRLE

Table.2 Comparison of the five markers among different GRACE risk stratifications (X £5)
A RfEd (n=23) PG (n=85) FEH (n=47)
CysC(mg/L) 1.19 £ 0.26 1.27 £ 0.35* 1.56 £ 0.43**
ApoA (mg/L) 0.18 £0.23 0.96 + 0.34 0.82 +0.27"*
hs-CRP(mg/L) 0.63 = 2.76 1.36 + 4.27* 2.29 + 5.89**
Lp(a)(mg/L) 163.76 + 2.49 187.67 + 1.66 24547 + 1.78**
GRACE 81.39 + 14.73 118.91 + 10.96* 171.19 + 26.61**

SRMEA AL, *P < 0.05; 5H a4 i, P < 0.05,

&l 1 7~ NSTE-ACS 4 GRACE 1£4> 5 hs-
CRP (r = 0.424,P < 0.01) .CysC (r = 0.549,P <
0.01) .Lp(a)(r = 0.134,P < 0.05) 2 BE EMHXE; 5
ApoA B EF A (r = —0.167,P < 0.05), £tk
PE [ )9 43 87 5 7% , CysC hs-CRP X GRACE 1435
W R, A2 Y=61.096+42.009X +1.258X, (X,
M CysC, X, M hs-CRP) ,

RIS &
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F ) SAE SR A TR DR EEHOR RS T B F
SR Bk AL 2 A R R RN R B
URA T AR B Dk 22 1 A

YE NS ME RAEHA T ,C W (C reaction
protein, CRP) 5 3l ks RERE AL S VIAI G , 2 5 T i
N B T Re S IR 2 Bl ok oA A SREHRAN R Tl 2L i)
AR, B CRP /K5 i AF 4R R A S
CRP ] LRI B A7 2R3, A 2F 1 A5 PN B 4t 1
AP MK hs-CRP WRif 2 & AR MOAE | i T RAE
FHAE B () AR e T 24 5 A EAR A VE
hs-CRP 7K3-5 2 J& & A0 LA 95 114 XURS: 25 T AH
K RUR K I RTIETEBFSE R, ACS B 3K
hs-CRP 7K V-3 326 JH 7 & B 0l o0 WUREBE, | 75 P
1GYT LA RBET - BA ST W B AN (B A 5T R I,
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Figure 1  The correlation of GRACE scores with hs-CRP, CysC,Lp(a)and ApoA
UA 2} NSTE-AMI 41 hs-CRP B0 FRZH R, S ARSI fER R 3220858 i i 2F P B 4

Jf HFfi GRACE fER (B3 55, hs-CRP 3 5y 3 i
B, XHER hs-CRP 0I5B Bl T2 & BEHL 5 $t B
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JULE ALY T~ B ¥ 40 M 6 BRSO 22 3 Jhk Jeg 1)
RIENE, AWFFEFRI , T A IS CysC K-
Fhen, HSEO R G RE RS . ATl
T CysC A UM R 1 51 K S B 422 52 0 1f A B B
51, Sk REER | Bl KA Ak e A T AH
o, HATREXRONE 48 Bk 2 EH

Lp(a) 5 5k sh bk RERE AL 235 DIA G | J2 e 009

A5 F- T L2 BT G A Ak i B e 2 i 5 2 L AR
Lp(a)4iG SR, (0 A8 V-1 WLAIAG | B v i i A
AN Z2 U T AL TR AN, R A AR
SE, FESHIKEREREIEIS ) ApoA 1E A i % BE AR 26
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FHIE ;1T ApoA 556 Cos 52t i 3 UAH DG | ik 5 [ N 4
IS R —3, (BAMFFEH ApoA \Lp(a) 7EXUE
HAHCPE A geitaa g L, (BFEZ 4RI
ST AR R I BHPESE R, NREVE R O Y
fal K-, —J7 T AT BE S5 AR AR A i > A
K, y— 5 T AT REE KR4 e RN i 25, i
H A ek

AHIFEIL K, UA 41 NSTE-AMI £ CysC 7K-F
X IRH | T NSTE-AMI 2H CysC /KPR T UA 41,
ERAEGITEE L (P < 0.05), X 5FE 4 Koenig!™' 45
B LRI —S, KPP 2RI TRt 0
PR — A B ) SR N, SRS LA
B S A R B 5 1P CysC 454G, HAF
TESAE RV, 98 i 240 B 52 I 430 CysC Uik, B



5 34 58 6 01 B %A ST BRI ARG A IERE C IR,

2014 4F 6 A

AR C BEEN A JEEH a 5 GRACE PArAIHCHFE -765-

PR %R, TEREE DR PR R 1 19T AE , CysC
IR R

2 FFTIR  hs-CRP CysC,ApoA Lp(a) K-F-576
O B YIAHSC , AR by S R SeE AR BT ik ok A Al A A
HEFHE AR , RIS AR 0 A mT fe A B 30 5k
MR B9 K HE & s hs-CRP CysC , ApoA Lp (a) ZK-F#k
1, GRACE PF43#E , 76 NSTE-ACS & &g
FAXT R GRS 2 TR WEAS K27 5 S k]
REA HEMWIRRSH M, AT R Z A5
XFRARETE WA BEDT , 7575 I B KA FTHE 1
TATIBIEZE N LAIESE
el

(1] B A0 ARG X, 25 Lo S8 A D0 A 1
R CFE i C RV ARMEL ] BUCH P EESS S 2%
7%,2012,10,21(28):3125-3126

[2] Bansal S,Ridker PM. Comparison of characteristics of fu-
ture myocardial infarctions in women with baseline high
versus baseline low levels of high-sensitivity C-reactive
protein[J]. Am J Cardiol,2007,99(11):1500 -1503

[3] Wright RS,Anderson JL,Adams CD,et al. 2011 ACCF/A-
HA focused update of the guidelines for the management of
patients with unstable angina/ non-ST-elevation myocardial
infarction (updating the 2007 guideline):A report of the
American college of cardiology foundation/American heart
association task force on practice guidelines[J]. Circula-
tion,2011,123(18) :2022-2060

(4] BREE, B 3. GRACE &R 1T/ 5t &k s ik 4 & 1F
UG FI T BT L], 0 0 L A AL 2011, 17
(2):151-155

(5] fAAk. S2meE ST B Mtk S o Ik S AR 1S 19 18
WK F (], ZRIPE2,2012,16(9) :1301-1303

[6] Ge C,Ren F,Lu S, et al. Clinical prognostic significance of
plasma cystatin C levels among patients with acute coro-
nary syndrome[J]. Clin Cardiol,2009,32(11);644-648

(7] 2 JK,CERE,E W, % MM C, & c x
AR 5 R Sl ks RERE AL P RERR S AT Y G R [T ). 7Y
BATIB KA ,2012,33(1) : 43-47

[8] Hong MK,Mintz GS,Lee CW et al. Comparison of coro-
nary plaque rupture between stable angina and acute my-
ocardial infraction a three-vessel intravascular ultrasound
study in 235 patients[J]. Circulation,2004,110(8) :928-
933

[9] Godsland IF,Elkeles RS,Feher MD,et al. Coronary cal-
cification, homocysteine ,C-reactive  protein  and the

metabolic syndrome in Type 2 diabetes:the Prospective

Evaluation of Diabetic Ischaemic Heart Disease by Coro-

nary Tomography (PREDICT)Study [J]. Diabet Med,

2006,23(11):1192-1200

[10] Alamagor M,Keren A,Banai S. Increased C-reactive pro-
tein level after coronary stent implantation in patients
with stable coronary artery disease[]J]. Am Heart J, 2003,
145(2).248-253

[11] Cheng XW,Huang Z,Kuzuya M,et al. Cysteine protease
cathepsins in atherosclerosis-based vascular disease and
its complications [J]. Hypertension,2011,58 (6).978 -
986

[12] Gao C,Zhong L,Gao Y et al. Cystatin C levels are asso-
ciated with the prognosis of systolic heart failure patients
[J]. Arch Cardiovasc Dis,2011,104(11):565-571

[13] Lee M,Saver JL,Huang WH,et al. Impact of elevated
cystatin C level on cardiovascular disease risk in predom-
inantly high cardiovascular risk population:a meta-analy-
sis[J]. Circ Cardiovasc Qual Outcomes,2010,3(6):675—
683.

[14] Ristiniemi N,Lund J, Tertti R,et al. Cystatin C as a pre-
dictor of all-cause mortality and myocardial infarction in
patients with non-ST-elevation acute coronary syndrome
[J]. Clin Biochem,2012,45(7-8):535-540

[15] Schulte S,Sun J, Libby P, et al. Cystatin C deficiency pro-
motes inflammation in angiotensin Il -induced abdominal
aortic aneurisms in atherosclerotic mice[J]. Am J Pathol,
2010,177(1) :456-463

[16] KA. w i B Mg MR ¢ 5O ER (],
BE2AM(5 B.,2013,26(1) : 208-209

[17] Bennet A,Di Angelantonio E,Erqou S,et al. Lipoprotein
(a) levels and risk of future coronary heart disease ;large-
scale prospective data [J]. Arch Intern Med,2008,168
(6):598-608

[18] Sotiriou SN,Orlova VV,Al-Fakhri N, et al. Lipoprotein (a)
in atherosclerotic plague recruits inflammatory cells
throngh interaction with Mac-1 integrin[J]. FASEB J,
2006,20(3) :559-561

[19] Koenig W, Twardella D, Brenner H et al. Plasma concen-
tration of cystatin C in patients with coronary heart dis-
ease and risk for secondary cardiovascular events:more
than simple a marker of glomerular filtration rate[J]. Clin
Chem,2005,51(2):321-327

[20] Staun-Ram E,Miller A. Cathepsins (S and B) and their
inhibitor cystatin C in immune cells: modulation by inter-
feron Band role played in cell migration[J]. J Neuroim-
munol ,2011,232(1-2) :200-206

[21] Haves-Zburof D,Paperna T,Gour-Lavie A, et al. Cathep-
sins and their endogenous inhibitors cystatins ; expression
and modulation in multiple sclerosis[J]. J Cell Mol Med,
2011,15(11):2421-2429

(WFmEH] 2013-12-02



