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ABSTRACT 
 

Serum cystatin C levels in patients with stable angina and acute coronary 
syndrome 
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Atherosclerosis is an inflammatory disease characterized by extensive remodeling 
of the extracellular matrix architecture of the arterial wall. Atherosclerotic lesions 
have higher expression of cysteine protease cathepsins S and K, and lower 
expression of cystatin C, the endogenous inhibitor of these proteases. This study 
has examined the association between serum cystatin C and the severity of 
coronary artery disease (CAD), and also has measured serum cystatin C levels in 
patients with acute coronary syndrome (ACS). 265 consecutive patients with 
significant CAD (101 patients with ACS and 164 patients with stable CAD), and 
159 consecutive patients without significant CAD as controls were enrolled. All 
patients underwent coronary angiography. The serum biochemical profile including 
serum cystatin C was measured before coronary angiography. Creatinine clearance 
was calculated with the Cockroft-Gault equation. Serum cystatin C levels were 
significantly higher in the stable angina patients with significant coronary artery 
disease and the ones with multivessel disease than controls. Serum cystatin C levels 
were correlated positively with hypertension, and negatively with creatinine 
clearance and HDL cholesterol. In multivariate analysis, serum cystatin C level was 
not an independent risk factor for significant CAD. In patients with ACS, serum 
levels of cystatin C were significantly lower than in patients with stable angina after 
adjustment of renal function using creatinine clearance. Serum hs-CRP levels were 
also higher in ACS patients. Serum cystatin C levels were correlated negatively 
with serum hs-CRP levels. Even though serum cystatin C was not an independent 
risk factor for CAD, serum cystatin C may reflect plaque instability in patients with 
ACS. 
 

Keywords: cystatin C, coronary artery disease, stable angina, acute coronary 
syndrome 
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I. BACKGROUNDS 
 
Atherosclerosis is an inflammatory disease characterized by extensive remodeling of 
the extracellular matrix architecture of the arterial wall. Matrix metalloproteases and 
serine proteases have been implicated in these pathological processes.1,2,3 Lysosomal 
cysteine proteases cathepsins S and K, the most potent mammalian elastases and also 
capable of collagenolysis, abound in human atherosclerotic lesions, in macrophages, 
smooth muscle cells (SMCs), and endothelial cells.4 In contrast, atherosclerotic 
lesions have lower expression of cystatin C, the endogenous inhibitor of these 
proteases,5 indicating an imbalance between protease and protease inhibitor that 
affects the integrity and homeostasis of the vasculature. In immunohistochemical 
studies, expression of cathepsins S and K mainly in macrophages in the shoulder 
regions of atheromata, in SMCs of the fibrous cap, and at sites of internal elastic 
laminae fragmentation, which may facilitate SMC migration, and destabilization of 
atherosclerotic plaque by degrading collagen of the fibrous caps,6 which may cause 
acute coronary ischemic events. 
Eriksson et al7 recently demonstrated that a human cystatin C promoter 
polymorphism mutation, associated with reduced plasma cystatin C, correlated with a 
higher than average number of angiographically evident stenosis per coronary artery 
segment in survivors of myocardial infarction. Lindholt et al8 and Shi et al5 
independently showed a significant reduction of cystatin C level in the serum of 
patients with dilated abdominal aortas, highlighting the potential function of cystatin 
C not only in the local vascular microenvironment but systemically as well. 
Furthermore, Noto et al9 found lower levels of cystatin C only in the AMI group in a 
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sample of patients with unstable angina and acute myocardial infarction.  
On the other hand, a recent series of publications from the Cardiovascular Health 
Study10,11,12,13,14 showed that mild elevations in cystatin C serum concentration at 
baseline in elderly patients was a good predictor of cardiovascular events as well as of 
cardiovascular, non-cardiovascular and all-cause mortality during a follow-up of 9 
years. In adjusted analysis, the subgroup with the highest serum cystatin C values was 
at significantly increased risk for myocardial infarction. 
Until now, there have been these above conflicting data from epidemiological and 
molecular genetic studies on the association of cystatin C with cardiovascular disease. 
This study has examined the association between serum cystatin C and the presence, 
severity of coronary artery disease (CAD), reflecting systemic atherosclerosis, and 
also examined the association between serum cystatin C and acute coronary ischemic 
events. To investigate these associations, we measured serum levels of cystatin C and 
evaluated coronary angiographic findings in patients with CAD.  
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II. METHODS 
 
1. Study population. 
 
Those eligible for entry in this study were the patients who underwent coronary 
angiography at Yongdong Severance Hospital, Yonsei University, from January 
2005 through June 2006 because of an abnormal electrocardiogram or angina-like 
chest symptoms. Patients with a previous history of coronary intervention or 
coronary artery bypass graft surgery were excluded to avoid artificial bias from 
such procedures. We also excluded patients with malignant disease, infectious 
disease, inflammatory disease such as collagen disease, advanced liver disease, and 
advanced renal disease (serum creatinine>1.3 mg/dl). 
According to these criteria, this study enrolled 287 consecutive patients with 
significant CAD (123 patients with ACS and 164 patients with stable CAD), and 159 
consecutive patients without significant CAD as controls. AMI patients were enrolled 
if they matched the Joint European Society of Cardiology/American College of 
Cardiology Committee 2000 criteria15, if elevated levels of enzymes (including CK–
MB or troponin I or T) together with clinical symptoms or ECG changes suggestive 
of ischemia were detected. Unstable angina (UA) was assessed according to the 
American College of Cardiology/American Heart Association (ACC/AHA) 2000 
criteria16 in patients with typical symptoms of prolonged chest pain without specific 
enzymes elevation and coronary lesions detected by coronary angiography. 
Confirmation of UA required a 70% epicardial coronary stenosis or true positive 
abnormal stress test performed during the index hospitalization or subsequent 6- to 8-
week follow-up period. ACS was prospectively defined to satisfy guidelines 
established by the ACC/AHA17 with the following modifications. Possible or probable 
ACS required resting chest pain compatible with myocardial ischemia of ≥30 min 
duration within 12 hours of emergency department presentation (an entry criterion 
that excludes chronic SA). For this study, ACS combines AMI and UA unless 

specifically noted. 
Stable CAD was defined as no episodes of angina at rest but angiographically 
documented organic stenosis of ≥50% in at least one of the major coronary arteries 
and no previous MIs. Written informed consent was obtained from each patient 
before study participation. The study was conducted in accordance with guidelines 
approved by the ethics committee of our institution. 
 
2. Coronary angiography 
 
All patients underwent routine coronary angiography using the Judkins technique 
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on digitized coronary angiography equipment (Integris, Phillips). All coronary 
angiograms were visually assessed by at least 3 experienced angiographers (case 
load >5000 angiograms each), and a consensus was reached. The reviewers were 
blinded to the results of serum cystatin C. For this study, we defined significant 
CAD as at least 50% or greater diameter stenosis in at least 1 coronary vessel or 
prior percutaneous or surgical coronary revascularization. The extent of CAD was 
defined as 1-, 2-, and 3-vessel disease. Multivessel CAD was defined as 
angiographically more than 1-vessel disease. The absence of CAD was defined as 
completely smooth epicardial coronary arteries without any narrowings visible on 
coronary angiogram. 
 
3. Blood sampling and laboratory procedures 
 
Venous blood samples were obtained just before the emergency coronary 
angiography in patients with ACS and were obtained in the early morning after a 12-h 
fast in patients with stable CAD. The serum profile, including fasting blood glucose, 
total cholesterol, high-density lipoprotein (HDL) cholesterol, low-density lipoprotein 
(LDL) cholesterol, triglyceride, creatinine, high-sensitivity C-reactive protein (hs-
CRP), and cystatin C levels, was measured in the hospital laboratory. Total 
cholesterol, triglycerides, HDL cholesterol, and creatinine plasma levels were 
measured using standard enzymatic–colorimetric procedures18 on a Hitachi 7600-110 
(Hitachi, Tokyo, Japan). Cystatin C plasma levels were assessed by 
immunonephelometry on a Berhing Nephelometer using a certified assay kit (Dade 
Berhing, Newark, DE, USA).19 Creatinine clearance was calculated with Cockcroft-
Gault equation.20 
 
4. Statistical analysis 
 
Results of normally distributed continuous variables are expressed as the mean value 
± SD, and those for continuous variables with skewed distribution are expressed as 
the median value (interquartile range). Comparisons of continuous variables were 
analyzed with the unpaired t test and the Mann-Whitney U test, as appropriate. 
Categorical variables are presented by frequency counts, and intergroup comparisons 
were analyzed by the chi-square test. Associations between the presence of significant 
coronary artery disease and all other parameters were first analyzed by simple logistic 
regression analysis and then by multivariate analysis. We performed multiple logistic 
regression analysis to calculate the odds ratios (ORs) and 95% confidence intervals 
(CIs) for single and multiple CAD, as compared with simple lesions, in relation to all 
parameters. In this analysis, factors that were associated with the dependent variable 
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at p < 0.20 in the univariate analysis were entered into the multivariate model and 
eliminated using a backward procedure. Statistical significance was defined as p < 
0.05. All analyses were performed using SPSS 13.0K for Windows (SPSS Inc., Seoul, 
Korea). 
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III. RESULTS 
 
1. Comparisons between SA CAD patients and controls 
 

The demographic and metabolic characteristics of all patients are shown in Table 1. 
No difference was seen between SA with significant CAD group and control group in 
body mass index (BMI), creatinine, total cholesterol, triglyceride, HDL cholesterol, 
LDL cholesterol, or hs-CRP levels. A significant difference between the two groups 
was seen in age, sex, hypertension, and diabetes. The SA patients with 
angiographically proven significant CAD had a higher serum cystatin C levels and 
creatinine clearance by Cockcroft-Gault formula20 than the control group. After renal 
function adjustment using cystatin C dividing by creatinine clearance, Cys C/CCR 
ratio was significantly higher in the SA group than the control group.   

Table 2 shows the correlation of cystatin C levels with the investigated parameters. 
At univariate analyses (Table 2, column A), cystatin C levels were positively 
correlated with age, hypertension and hs-CRP, and were negatively correlated with 
creatinine clearance (all patients with creatinine above 1.3 mg/dl were excluded from 
calculation) and HDL cholesterol. The same variables but age and hs-CRP were also 
independently correlated with cystatin C levels in a multiple-regression analysis 
(Table 2, column B) with a multiple R = 0.557. 

A multiple logistic regression analysis revealed serum cystatin C level not to be an 
independent risk factor for significant CAD. (Table 3) 

 
 
 
 
 
 
 
 
 
 
 
 



 ７ 

 
 
 
 
 

Table 1. Comparisons of the Baseline Demographic and Metabolic Characteristics 
between SA CAD Patients and Controls (creatinine<1.3 mg/dL) 

 
Control 
(n=164) 

SA CAD 
(n=159) 

p value 

Age (yrs) 58.2±9.68 63.1±8.89 <0.001* 
Sex (M/F) 89/70 70/94 0.019* 

BMI (kg/m2) 25.4±3.16 25.1±2.87 0.483 
Hypertension (%) 57.9% 68.9% 0.049* 

DM (%) 12.6% 33.5% <0.001* 
Current smoker (%) 24.5% 34.8% 0.052 

hs-CRP (mg/dL) 2.98±6.825 3.51±11.139 0.610 
Creatinine (mg/dL) 0.91±0.175 0.93±0.166 0.269 

CCR (ml/min) 61.9±14.57 57.7±12.65 0.007* 
Cystatin C (mg/dL) 0.84±0.126 0.87±0.154 0.049* 

Cys C/CCR 
(g∙min/L2) 

1.16±0.392 1.27±0.424 0.014* 

T. chol (mg/dL) 160.8±32.68 158.5±39.21 0.561 
TG (mg/dL) 137.8±82.82 139.4±114.26 0.887 

HDL chol (mg/dL) 44.4±10.21 42.8±11.24 0.167 
LDL chol (mg/dL) 98.8±28.39 97.1±34.83 0.636 

Data are expressed as Mean ± SD. 
*, significant if p < 0.05 
Control, normal or minimal coronary control group; SA CAD, stable angina group 
with significant CAD; BMI, body mass index; DM, diabetes mellitus; CCR, 
creatinine clearance by Cockcroft-Gault formula; hs-CRP, high sensitivity C-reactive 
protein; T. chol, total cholesterol; TG, triglyceride; HDL chol, high-density 
lipoprotein cholesterol; LDL chol, low-density lipoprotein cholesterol 
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Table 3. Multiple Logistic Regression Analysis for Significant CAD 

 OR 95% CI p value 

Age (years) 1.073 1.029 ~ 1.118 <0.001* 
Sex 1.962 1.082 ~ 3.560 0.027* 

Hypertension 1.317 0.785 ~ 2.208 NS 
DM 2.436 1.322 ~ 4.488 0.004* 

Current Smoker 1.629 0.860 ~ 3.083 NS 
hs-CRP (mg/dL) 0.999 0.973 ~ 1.026 NS 
CCR (ml/min) 1.001 0.972 ~ 1.031 NS 

Cystatin C (mg/dL) 0.520 0.064 ~ 4.261 NS 
HDL chol (mg/dL) 0.996 0.972~ 1.021 NS 

*, significant if p < 0.05 
OR, odds ratio; CI, confidence interval; NS, nonsignificant 
 
 
 
 
 
 
 
 

Table 2. Univariate Correlation and Multiple Regression Analysis of Serum Cystatin 
C with the Investigated Parameters (Creatinine<1.3mg/dL) 

 Pearson’s R (p) Multiple beta (p) 

Age (years) 0.401 (<0.001*) NS 
Sex NS NS 

BMI (kg/m2) NS NS 
Hypertension 0.147 (0.008*) 0.104 (0.032*) 

DM NS NS 
Current Smoker NS NS 
hs-CRP (mg/dL) 0.144 (0.01*) NS 
CCR (ml/min) -0.504 (<0.001*) -0.509 (<0.001*) 

T. chol (mg/dL) NS NS 
TG (mg/dL) NS NS 

HDL chol (mg/dL) -0.180 (0.001*) -0.205 (<0.001*) 
LDL chol (mg/dL) NS NS 

*, significant if p < 0.05; NS, nonsignificant 
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2. Correlation between cystatin C levels between the severities of CAD in SA 
patients  
 
There was a significant difference in serum cystatin C and creatinine between the 
groups according to the degree of CAD in SA patients. There was no difference in 
serum creatinine. The serum cystatin C was negatively correlated with creatinine 
clearance. 
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Table 4. Comparison of Cystatin C, Creatinine, Creatinine Clearance According to 
the Degree of CAD in SA Patients 

 
Control 
(n=159) 

1-VD 
(n=66) 

Multi-VD 
(n=98) 

p value 

Cystatin C 
(mg/dL) 

0.84±0.126 0.85±0.141 0.89±0.162 0.047* 

Creatinine 
(mg/dL) 

0.91±0.175 0.92±0.172 0.94±0.163 0.314 

CCR (ml/min) 61.9±14.57 58.2±11.49 57.3±13.38 0.021* 

*, significant if p < 0.05; 1-VD, 1-vessel disease; Multi-VD, multi-vessel disease 
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3. Comparisons between ACS, SA CAD and control group 
 
The demographic and biochemical parameters between ACS patients, SA patients 
with significant CAD, and control group are shown in Table 5. No difference was 
seen between ACS group, SA with significant CAD group and control group in body 
mass index (BMI), hs-CRP, total cholesterol, triglyceride, HDL cholesterol and 
cystatin C. A significant difference between the three groups was seen in age, sex, 
hypertension, diabetes, current smoking, creatinine, creatinine clearance, LDL 
cholesterol, and cystatin C/CCR ratio. Between SA and ACS group, serum cystatin C 
levels and cystatin C/CCR ratio were significantly lower in ACS group. Between SA 
and control group, there was no significant difference in serum cystatin C and cystatin 
C/CCR ratio.  
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Table 5. Comparisons of Demographic and Biochemical Parameters between ACS, 
SA CAD, and Control Group 

 
ACS 

(n=101) 
SA CAD 
(n=164) 

Control 
(n=159) 

p a (pb) 

Age (years) 57.9±11.88 63.1±8.89 58.2±9.68 
< 0.001* (< 

0.001*) 

Sex(M/F) 90/26 94/70 70/89 < 0.001* 

BMI (kg/m2) 24.9±4.27 25.1±2.87 25.4±3.16 0.590 

Hypertension (%) 53.6% 68.9% 57.9% 0.023* 

DM (%) 20.5% 33.5% 12.6% < 0.001* 

Current smoker 
(%) 

44.6% 34.8% 24.5% 0.002* 

hs-CRP (mg/dL) 5.29±9.730 3.51±11.139 2.98±6.825 0.144(0.173) 

Cystatin C 
(mg/dL) 

0.84±0.145 0.87±0.154 0.84±0.126 0.059 (0.046*) 

Creatinine 
(mg/dL) 

0.97±0.153 0.93±0.166 0.91±0.175 0.011* (0.039*) 

CCR (ml/min) 79.7±22.35 73.0±18.57 78.1±21.36 0.017* (0.009*) 

Cys C/CCR 
(g∙min/L2)  

1.14±0.437 1.27±0.424 1.16±0.392 0.014* (0.015*) 

T. Chol. (mg/dL) 163.2±34.12 158.5±39.21 160.8±32.68 0.552 

TG (mg/dL) 119.0±62.28 139.4±114.26 137.8±82.82 0.142 

HDL Chol 
(mg/dL) 

42.3±10.45 42.8±11.24 44.4±10.21 0.198 

LDL Chol 
(mg/dL) 

109.2±30.83 97.1±34.83 98.8±28.39 0.005* (0.003*) 

*, significant if p < 0.05; 
a, ANOVA test; 
b, t test between ACS and SA group; 
AMI, acute myocardial infarction; SA CAD, stable angina patients with significant 
coronary artery disease; CCR, creatinine clearance by Cockcroft-Gault formula; Cys 
C, cystatin C 
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IV. DISCUSSION 
 
The extracellular matrix (ECM) of the vascular wall, largely elastin and collagen, 
subserves many functions essential for vessel homeostasis. Normal tissues exhibit 
strict regulation of the expression and turnover of ECM.21 In addition to matrix 

metalloproteases and serine proteases, lysosomal cysteine proteases have recently been 

recognized to participate in the pathogenesis of atherosclerosis.22 Atherosclerotic lesions 

in humans4,5 and in the apolipoprotein E-deficient 

mouse (ApoE -/-), an established animal model for atherosclerosis, over-express the 

elastolytic and collagenolytic cathepsins S and K and show relatively reduced expression 

of cystatin C, their endogenous inhibitor.22 Cystatin C, a potent protease inhibitor able 
to inhibit different cathepsins, is believed to play a role in the balance of the 
proteolytic/antiproteolytic activities in the arterial wall.23 Lower plasma levels, as 
well as low intralesion cystatin C expression, have been found in patients with 
established aortic aneurysm,5 and acute myocardial infarction.9 Recently, the 
determination of renal function, either by estimating creatinine clearance with the 
Cockroft-Gault equation or by measuring serum creatinine, has been shown to be a 
prognostic value in the population of suspected or confirmed ACS patients.24,25 In the 
present paper, we investigated the role of cystatin C levels in patients with 
angiographically-proven coronary artery disease. Our population was composed of 
patients with acute coronary syndrome and stable angina with significant coronary 
artery disease, and patients without angiographically-proven significant coronary 
artery disease. Because cystatin C levels were strongly correlated with creatinine 
levels in previous studies,9 all patients with creatinine levels above 1.3 mg/dl were 
excluded. Under these conditions, serum cystatin C levels were compared between 
stable angina patients with significant coronary artery disease and control patients 
without significant coronary artery disease. Cystatin C levels were higher in SA group 
with significant CAD than control group. Serum creatinine levels were not different 
between the two groups. But, creatinine clearance was significantly lower in stable 
angina patients with significant CAD than controls. Serum cystatin C levels were also 
higher in multivessel disease group than control. Analyzing the correlation between 
cystatin C serum levels and the investigated parameters, we found that cystatin C 
increases with age and decreases with creatinine clearance even in subjects with 
normal serum creatinine levels (creatinine below 1.3 mg/dl). We also found that 
cystatin C level showed a negative, independent correlation with the HDL cholesterol, 
and a positive, independent correlation with the hs-CRP. In multivariate analysis, 
serum cystatin C was no longer independent risk factor for the presence and degree of 
coronary artery disease in stable angina patients. These above findings might be 
paradoxical. In previous reports,5,22 local cystatin C deficiency has been demonstrated 
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in atherosclerotic and aneurismal lesions, suggesting a protective role of cystatin C in 
the vessel wall.  
Since cystatin C is produced by all nucleated cells, it is unlikely that local variations 
in cystatin C synthesis in diseased arteries –rather than global cystatin C production 
and renal elimination– should determine its serum concentration. In line with this 
reasoning, the association between serum cystatin C and the presence and degree of 
coronary artery disease may indeed reflect incipient renal failure – which does not 
exclude local cystatin C deficiency in diseased arteries. Serum cystatin C was a better 
estimator of renal function than serum creatinine in our study. We think we can use 
serum cystatin C as a measurement of renal function before coronary angiography to 
prevent contrast-induced nephropathy. 
In patients with acute coronary syndrome, plasma levels of cystatin C were lower 
than in SA patients. There was no difference in serum cystatin C between ACS group 
and control group. Cystatin C was lower in ACS patients than in SA patients. 
Between ACS patients and control group, there was no difference. When cystatin 
C/creatinine clearance ratio was considered, significantly lower values were found in 
ACS patients. This difference of cystatin C among the two study groups might be due 
to a negative acute phase response during acute myocardial infarction. Higher hs-CRP 
levels, but not significantly, in ACS patients also might support this hypothesis. 
However, other hypothesis could be possible. The lower serum levels of cystatin C in 
ACS patients might be due to the consumption of antiproteolytic factors during acute 
plaque rupture.  
In order to solve the paradox between the local insufficiency of cystatin C in 
atherosclerotic lesion and higher serum levels of cystatin C in patients with coronary 
artery, it will be necessary to include a gold-standard measurement of kidney function 
and a broad range of both traditional and nontraditional cardiovascular risk factors26 
in future studies. Also, pharmacological interventions aimed at modifying cystatin C 
serum concentrations (e.g. by the induction of hyperthyroidism, which is associated 
with an increase in both serum cystatin C and creatinine clearance27) in animal 
models prone to develop atherosclerosis could be used to study whether there is a 
direct atherogenic effect of systemically elevated cystatin C.  
In summary, serum cystatin C levels were higher in stable angina patients with 
significant coronary artery disease and multivessel disease, and correlated with 
creatinine clearance even in subjects with normal serum creatinine levels (creatinine 
below 1.3 mg/dl). Serum cystatin C levels were also lower in patients with acute 
coronary syndrome than stable angina patients after adjustment of renal function 
using creatinine clearance. Serum cystatin C was negatively correlated with hs-CRP.  
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V. CONCLUSION 
 

Even through serum cystatin C was not an independent risk factor for CAD and may 
reflect incipient renal dysfunction, serum cystatin C may reflect immunoinflammation 
and plaque instability in patients with ACS, suggesting its role in acute plaque rupture. 
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ABSTRACT (IN KOREAN) 
 

급성관동맥증후군급성관동맥증후군급성관동맥증후군급성관동맥증후군 및및및및 안정형안정형안정형안정형 협심증협심증협심증협심증 환자에서환자에서환자에서환자에서 혈청혈청혈청혈청 시스타틴시스타틴시스타틴시스타틴 C의의의의 임상적임상적임상적임상적 
중요성중요성중요성중요성 

 
<지도교수 권혁문> 

 
연세대학교 대학원 의학과 

 
조윤형 

 
죽상경화증은 동맥벽의 세포외간질의 광범위한 재형성을 특징으로 하는 
염증성 질환이다. 죽상경화병변 내에서 시스테인 단백분해효소인 카텝신 
S와 K가 과표현되어 있으며, 이 단백효소의 억제자인 시스타틴 C는 감
소되어 있다. 본 연구에서는 혈청 시스타틴 C와 관상동맥 질환의 유무 
및 정도와의 연관성 및 급성 심근경색증에서의 혈청 시스타틴 C 치에 
대한 검사를 시행하였다. 유의한 관상동맥질환을 가진 265명의 환자군(급
성 심근경색증 환자 101명, 안정형 협심증 환자 164명) 및 유의한 관상동
맥 질환이 없는 대조군 159명이 연구대상에 포함되었다. 모든 환자들은 
관상동맥조영술을 시행받았으며, 조영술 시행 전 시스타틴 C를 포함한 
생화학적 검사가 시행되었으며, 크레아티닌 청소율은 Cockcroft-Gault 공
식에 의해 계산되었다. 혈청 시스타틴 C 치는 관상동맥질환을 가진 안정
형 협심증 환자군에서 대조군에 비해 유의하게 높았으며, 다혈관질환군
에서 대조군에 비해 유의하게 높았다. 또한 혈청 시스타틴 C는 고혈압과 
양의 상관관계를 보였으며, 크레아티닌 청소율 및 고밀도 지단백과는 음
의 상관관계를 나타내었다. 다변량분석에서 시스타틴 C는 관상동맥질환
의 유무 및 다혈관질환 유무에 대한 독립적 예측인자는 아니었다. 급성
관동맥증후군 환자군에서 혈청 시스타틴 C 치가 안정협심증 환자군에 
비해 유의하게 낮았다. 고민감도 C-반응 단백은 급성관동맥증훈군 환자
군에서 안정협심증, 통계적으로 유의하지는 않지만, 높은 경향을 보였다. 
혈청 시스타틴 C 치는 혈청 고민감도 C-반응 단백치와 음의 상관관계를 
나타내었다. 비록 혈청 시스타틴 C가 관상동맥질환에 대한 독립적인 위
험인자가 아닐지라도, 혈청 시스타틴 C가 급성관동맥 증후군 환자에서 
경화반의 불안정성을 반영할 수도 있다. 
 

핵심 단어 : 시스타틴 C, 관상동맥질환, 안정형 협심증, 급성 관동맥 증후
군 
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