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Abstract
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Atherosclerotic cardiovascular disease is the leading cause of 
death in both men and women, with an estimated 17.5 million 
deaths globally in 2012. Further, according to World Health Or-
ganization (WHO) estimates, cardiovascular disease as cause of 
death will increase in both high and low income countries over the 
next 15 years [1]. Within the coming decades it is estimated that 
the loss of disability-adjusted life years (DALYs) are expected to 
rise, from 85 million DALYs in 1990 to 150 million DALYs globally 

Introduction

Background: Cystatin C, a marker for early stage chronic kidney dysfunction, mediates the pathogenesis of cardiovascular diseases.

Objectives: To assess the relation between level of serum Cystatin C and severity of coronary artery disease (CAD) in patients 
without chronic kidney disease (CKD).

Patients and Methods: In this cross-sectional study, we included 80 patients with CAD divided in two groups (group I with acute 
coronary artery disease and group II with chronic stable coronary artery disease) 40 patients each and acquired their demographic 
characteristics, medical histories, and listings of the concurrent medications they were taking. All patients with CAD underwent ECG, 
echocardiography, coronary angiography, serum Cystatin C level, cardiac enzymes and other routine laboratory tests. 

Results: As regard demographic data and comorbidities there was no significant difference between the two groups as regard gender, 
diabetes mellitus, hypertension or smoking. Also, As regard level of serum Cystatin C, the mean and SD in 1 vessel affection was 0.92 
± 0.07 while in 2 vessels affection was 1.07 ± 0.13 and 3 vessels affection was 1.41 ± 0.05 with (P < 0.01). Finally, there was a highly 
significant difference as regard Cystatin C level with mean and SD 1.21 ± 0.18 in ST-segment elevation MI while mean and SD was 
0.96 ± 0.09 in Non ST-segment MI or unstable angina with (P < 0.01). There was a statistically significant correlation between level 
of Cystatin C and severity of CAD (p < 0.05). 

Conclusion: Serum cystatin C has a significant effect on the severity of coronary artery disease (CAD), being higher in patients with 
3 vessels disease and severe CAD.

in 2020, making it the leading somatic cause of loss of productiv-
ity [2]. The main underlying cause of cardiovascular disease, ath-
erosclerosis, and its complications are thus of major importance to 
public health worldwide.

Risk factors for the development of cardiovascular disease have 
been thoroughly studied [3] and big efforts and progress have been 
made in identifying subjects at increased risk. Traditional risk fac-
tors such as age, gender, smoking, hypertension, blood lipids and 
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heredity are combined when estimating an individuals’ risk of fu-
ture cardiovascular disease. However, medical endeavours in re-
cent decades have substantially increased survival in patients with 
cardiovascular disease, creating a growing elderly population with 
a high prevalence of established cardiovascular disease and car-
diovascular risk factors. Traditional risk factors lose some of their 
predictive ability with increasing age [4] and their predictive abil-
ity in established disease is not as well studied in healthy cohorts. 
In order to identify new markers to improve risk assessment in 
elderly persons and in persons with known cardiovascular disease 
it is of importance to identify new predictive markers.

Cystatin C, first and foremost known as a marker of renal func-
tion and considered a better marker of glomerular filtration rate 
(GFR) than serum creatinine, has been suggested as a possible in-
dependent biomarker of cardiovascular disease (CVD) [5]. Chronic 
kidney disease (CKD) and cardiovascular disease share common 
risk factors and often coexist and therefore the relation between 
cystatin C and CVD is intricate and causal mechanisms are diffi-
cult to study. To study the relative importance of how genetic and 
environmental factors influence variations in cystatin C, how they 
influence the development of atherosclerosis, and how they influ-
ence the association between cystatin C and CVD, may provide new 
important new knowledge on this relation.

This is a cross-sectional study, which included 80 adult patients 
> 18 years of age with CAD divided in two groups (group I with 
acute coronary artery disease and group II with chronic stable cor-
onary artery disease) 40 patients each to investigate the relation 
between Cystatin C and severity of CAD.

Study design

Materials and Methods

All patients > 18 years of age admitted with CAD (Acute and 
chronic forms) and not having any of the exclusion criteria were 
included in the study. 

All patients were subjected to informed consent, thorough 
history taking and clinical examination, with special concern on 
history of smoking, history of chronic diseases like diabetes and 
hypertension history of previous coronary angiography or previ-
ous PCI, and history of previous myocardial infarction. They were 

Study population

Data were collected, revised and edited into a master table us-
ing Microsoft Excel 2013. Data were then revised, coded and en-
tered to the statistical package for social science (SPSS) version 
22. For quantitative variable, mean and standard deviation were 
calculated. For categorical variable, number and percentage were 
calculated. Analytical statistics were performed using independent 
sample t test to compere between the mean of the quantitative vari-
ables and chi square (x2) test used to compare between categorical 
variables. Differences were considered statistically significant at P 
value ≤ 0.05.

Statistical analysis

The study population consisted of 80 patients divided into 2 
groups (group I with acute coronary artery disease and group II 
with chronic stable coronary artery disease), 40 patients each with 
established CAD whether acute or chronic. In the acute group, 31 
(77.5%) of the patients were males and 9 (22.5%) were females 
while in the chronic group, 30 (75%) of the patients were males 
and 10 (25%) were females.

Also, in the acute group, 22 (55%) of the patients were diabetics 
while in the chronic group, 30 (75%) of the patients were diabetics.

As regard hypertension, in the acute group, 28 (70%) of the pa-
tients were hypertensive while in the chronic group, 26 (65%) of 
the patients were hypertensive.

Also as regard smoking, in the acute group, 29 (72.5%) of the 
patients were smokers while in the chronic group, 28 (70%) of the 
patients were smokers.

With these findings, there was no significant difference between 
the two groups as regard gender, diabetes mellitus, hypertension or 
smoking (Table 1).

In all patients and according to the number of vessels affected, 
the mean and SD of the age in 1 vessel affection was 55.6 ± 6.69 
while in 2 vessels affection was 57.6 ± 8.13 and in 3 vessels affec-
tion was 58.2 ± 11.37 with (P = 0.46).

Results

also subjected to ECG, echocardiography, coronary angiography, se-
rum Cystatin C level, cardiac enzymes and other routine laboratory 
tests. 
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Group 1 N=40 Group 2 N=40 p-value Significance
Gender Male Count 31 30

0.79 NS

% within group 77.5% 75.0%
Female Count 9 10

% within group 22.5% 25.0%
diabetes mellitus

% within group

Count 22 30

0.06 NS
55.0% 75.0%

Hypertension

% within group

Count 28 26

0.63 NS
70.0% 65.0%

Smoking

% within group

Count 29 28 0.81 NS
72.5% 70.0%

Table 1: Comparison between the groups as regard demographic data.

Abbreviations: NS, not significant.

Also, the mean and SD of the level of serum cholesterol in 1 
vessel affection was 214.1 ± 27.17 while in 2 vessels affection was 
232.6 ± 30.48 and in 3 vessels affection was 197.6 ± 17.31 with (P 
< 0.01).

As regard serum triglycerides, the mean and SD in 1 vessel af-
fection was 160.02 ± 24.72 while in 2 vessels affection was 164.5 
± 29.89 and in 3 vessels affection was 151 ± 18.02 with (P = 0.39).

Also, the mean and SD of the level of serum HDL in 1 vessel af-

1-vessel affection

(Mean ± S.D)

2-vessels affection

(Mean ± S.D)

3-vessels affection

(Mean ± S.D)
p-value Significance

Age (years) 55.6 ± 6.69 57.6 ± 8.13 58.2 ± 11.37 0.46 NS
Serum cholesterol (mg/dl) 214.1 ± 27.17 232.6 ± 30.48 197.6 ± 17.31 < 0.01 HS
Serum triglycerides (mg/dl) 160.02 ± 24.72 164.5 ± 29.89 151 ± 18.02 0.39 NS
Serum HDL (mg/dl) 43.5 ± 5.49 43.8 ± 5.13 43.7 ± 4.46 0.97 NS
Serum LDL (mg/dl) 137.05 ± 20.66 138.1 ± 22.22 129 ± 13.48 0.49 NS
Cystatin C 0.92 ± 0.07 1.07 ± 0.13 1.41 ± 0.05 < 0.01 HS

fection was 43.5 ± 5.49 while in 2 vessels affection was 43.8 ± 5.13 
and in 3 vessels affection was 43.7 ± 4.46 with (P = 0.97).

In addition, the mean and SD of the level of serum LDL in 1 ves-
sel affection was 137.05 ± 20.66 while in 2 vessels affection was 
138.1 ± 22.22 and in 3 vessels affection was 129 ± 13.48 with (P 
= 0.49).

As regard level of serum Cystatin C, the mean and SD in 1 vessel 
affection was 0.92 ± 0.07 while in 2 vessels affection was 1.07 ± 
0.13 and 3 vessels affection was 1.41 ± 0.05 with (P < 0.01).

Table 2: Comparison between the study patients based on number of vessels affected using one-way ANOVA test.

 Abbreviations: SD, Standard deviation; HDL, High density lipoprotein; LDL, low density lipoprotein;  
NS, Not significant; HS, Highly significant.
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Figure 1: Comparison between the study patients based on 
number of vessels affected as regard Cystatin C level.

According to the severity of coronary artery disease In group 
1 patients by comparison as regard age, serum cholesterol, serum 
triglycerides, serum HDL, serum LDL and serum Cystatin C, there 
was no significant difference as regard age, serum cholesterol, se-
rum triglycerides, serum HDL and LDL, however there was a highly 
significant difference as regard Cystatin C level with mean and SD 
1.21 ± 0.18 in ST-segment elevation MI while mean and SD was 
0.96 ± 0.09 in Non ST-segment MI or unstable angina with (P < 
0.01) (Table 3).

S-T segment elevation

(Mean ± S.D)
Non S-T segment elevation/ 

Unstable angina (Mean ± S.D) T p-value Significance

Age (years) 58.5 ± 9.24 57.5 + 5.31 0.33 0.74 NS
Serum cholesterol (mg/dl) 225.1 ± 36.31 201.6 ± 18.53 2.1 0.06 NS
Serum triglycerides (mg/dl) 166.8 ± 26.42 163.2 ± 19.85 0.42 0.67 NS
Serum HDL (mg/dl) 43.6 ± 5.92 44.2 ± 3.92 -0.28 0.78 NS
Serum LDL (mg/dl) 142.3 ± 21.12 142.2 ± 29.08 0.01 0.98 NS
Cystatinc 1.21 ± 0.18 0.96 ± 0.09 4.4 < 0.01 HS

Table 3: Comparison between the group 1 patients based on S-T segment pattern as regard different clinical and laboratory parameters.

Abbreviations: SD, Standard deviation; HDL, High density lipoprotein; LDL, low density lipoprotein;  
NS, Not significant; HS, Highly significant.

Discussion

Coronary artery disease (CAD) is the leading cause of morbid-
ity and mortality worldwide. Asymptomatic patients have a higher 
cardiac mortality risk than those with symptomatic CAD [6].

An early identification and treatment of asymptomatic CAD pa-
tients may significantly improve their cardiovascular prognosis. 
Unfortunately, the early diagnosis of asymptomatic CAD is always 
missed or delayed because the typical symptoms of cardiac isch-
emia are often masked. To date, classic assessment such as Fram-
ingham Risk Score (FRS) could not identify asymptomatic CAD 
effectively. Biochemical markers might play crucial roles on initial 
assessment of asymptomatic CAD [7].

Recent studies have revealed that cystatin C is not simply re-
garded as a candidate marker of impaired kidney function. In Pro-
spective Epidemiological Study of Myocardial Infarction (PRIME), 

cystatin C predicted the occurrence of the first coronary events in 
men aged 50 to 59 years old, and displayed a strong relation with 
CAD independent of eGFR [8].

In our study we found no significant difference between the two 
groups as regard gender. This results are in agreement with Zhao R, 
2016 [9] who found no effect of gender on prevalence of coronary 
artery disease. 

Also, we found no significant difference between the two groups 
as regard prevalence of diabetes. This results are in agreement with 
Qing X., et al. 2015 [10] who found no effect of diabetes on preva-
lence of the type of coronary artery disease.

In addition, we found no significant difference between the two 
groups as regard prevalence of hypertension. This results are in 
agreement with Erne P., et al. 2015 [11] who found no effect of hy-
pertension on prevalence of the type of coronary artery disease.
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Interestingly we found a significant difference between the two 
groups as regard number of vessels affected. This results are in 
agreement with Mirzaie M., et al. 2014 [12] who found a significant 
effect of the severity of coronary coronary artery disease on num-
ber of vessels affected.

In our study we found no significant difference between the two 
groups as regard age. This results are in agreement with Erne P., et 
al. 2013 [11] who found no effect of age on prevalence of the type 
of coronary artery disease.

A significant difference between the two groups as regard LDL 
level was found. This results are in agreement with Mahalle N., et 
al. 2014 [13] who found a significant effect of dyslipidaemia as a 
component of metabolic syndrome on the severity of coronary ar-
tery disease.

In agreement with Lodh M., et al. 2013 [14] who found a signifi-
cant effect of serum Cystatin C on the severity of coronary coronary 
artery disease, we found a significant difference between the two 
groups as regard serum Cystatin C level. 

In our study we found a significant effect of Cystatin C level on 
number of vessels affected. This results are in agreement with Abid 
L., et al. 2016 [15] who found a significant effect of serum Cystatin 
C on the severity of coronary coronary artery disease.

In addition, we found a significant effect of serum cholesterol 
level on number of vessels affected. These results are in agreement 
with Khashayar P, 2010 [16] who found a significant effect of se-
rum Cystatin C on the severity of coronary coronary artery disease.

Type of MI is dependent on severity of acute coronary syn-
drome. As a prognostic factor, Cystatin c may be also related to 
type of MI. In our study we found a direct relation between patients 
with S-T elevation MI and Cystatin C level which is more elevated in 
these patients. This results are in agreement with Chen HH, 2010 
[17] who found a direct significant relation between Cystatin C and 
STEMI.

Study limitations

Although the number of patients enrolled in our study is rela-
tively small, the results are quite comparable to larger studies. This 
study was observational and single-institutional in nature, which 
possibly restricted us from identifying and analyzing all potential 
confounding factors.

Conclusion
From our study and supporting trials, we found that serum cys-

tatin C has a significant effect on the severity of coronary artery 
disease (CAD), being higher in patients with three-vessels disease 
and severe CAD and we found a direct significant relation between 
Cystatin C and STEMI, so we recommend using serum Cystatin C as 
a predictor for coronary artery disease especially the acute forms.
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