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Abstract 

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. 
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1. Introduction 

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 Organization (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 in 2020, making it the leading somatic cause of 

loss of productivity (2).  

The main underlying cause of cardiovascular disease, atherosclerosis, 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 factors such as age, 

gender, smoking, hypertension, blood lipids and heredity are combined 

when estimating an individuals’ risk of future cardiovascular disease. 

However, medical endeavors in recent decades have substantially 

increased survival in patients with cardiovascular disease, creating a 

growing elderly population with a high prevalence of established 

cardiovascular disease and cardiovascular risk factors. Traditional risk 

factors lose some of their predictive ability with increasing age (4) and 

their predictive ability 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 function and 

considered a better marker of glomerular filtration rate (GFR) than serum 

creatinine, has been suggested as a possible independent 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 difficult 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 influence 

the association between cystatin C and CVD, may provide new important 

new knowledge on this relation. 

2. Methods 

2.1. Study Design 
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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 coronary artery disease) 40 

patients each to investigate the relation between Cystatin C and severity 

of CAD. 

2.2. Study Population 

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 previous PCI, and history of previous 

myocardial infarction. They were also subjected to ECG, 

echocardiography, coronary angiography, serum Cystatin C level, cardiac 

enzymes and other routine laboratory tests.  

2.3. Statistical Analysis 

Data were collected, revised and edited into a master table using 

Microsoft Excel 2013. Data were then revised, coded and entered 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 variables and chi square (x2) test used to compare 

between categorical variables. Differences were considered statistically 

significant at P value ≤ 0.05. 

3. Results 

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 patients 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) 

 

   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 

 

Count 

22 30 

 

 

0.06 

 

 

NS 

% within group 55.0% 75.0%  

Hypertension Count 28 26  

 

0.63 

 

 

NS % within group 70.0% 65.0% 

Smoking Count 29 28 0.81 NS 

% within group 72.5% 70.0% 

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

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 affection was 58.2±11.37 with 

(P=0.46). 

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 affection 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 affection 

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 vessel 

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) (Figure 1) 
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Abbreviations: SD, Standard deviation; HDL, High density lipoprotein; LDL, low density lipoprotein;           

NS, Not significant; HS, Highly significant 

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

 

Figure 1. Comparison between the study patients based on number of vessels affected as regard Cystatin C level. 
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 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 
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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 , serum 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) 

 

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

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

4. Discussion 

Coronary artery disease (CAD) is the leading cause of morbidity 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 patients may 

significantly improve their cardiovascular prognosis. Unfortunately, the 

early diagnosis of asymptomatic CAD is always missed or delayed 

because the typical symptoms of cardiac ischemia are often masked. To 

date, classic assessment such as Framingham 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 regarded as a 

candidate marker of impaired kidney function. In Prospective 

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 prevalence 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 hypertension  on prevalence 

of  the type of coronary artery disease . 

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 number 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 artery disease. 

In agreement with Lodh M et al., 2013(14) who found a significant 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 serum Cystatin 

C  on the severity of coronary coronary artery disease  . 

 
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 
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Type of MI is dependent on severity of acute coronary syndrome. 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. 

5. Study Limitations 

Although the number of patients enrolled in our study is relatively 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. 

6. Conclusion 

From our study and supporting trials, we found that serum cystatin 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 Cystitis C as a predictor for coronary artery 

disease especially the acute forms. 

7. Declaration of Conflicting Interests 

The author(s) declared no potential conflicts of interest with respect to the 

research, authorship, and/or publication of this article. 

8. Funding 

The author(s) received no financial support for the research, authorship, 

and/or publication of this article. 

References 

1. Mendis S. (2014) Global status report on noncommunicable 

diseases World Health Organization. 

2. Fifth Joint Task Force of the European Society of C, European 

Association of E, European Association of Percutaneous 

Cardiovascular I, et al. European Guidelines on cardiovascular 

disease prevention in clinical practice (version 2012): the Fifth 

Joint Task Force of the European Society of Cardiology and 

Other Societies on Cardiovascular Disease Prevention in 

Clinical Practice (constituted by representatives of nine 

societies and by invited experts). European journal of 

preventive cardiology 2012;19:585-667. 

3. Yusuf S, Hawken S, Ounpuu S, et al. (2004) Effect of 

potentially modifiable risk factors associated with myocardial 

infarction in 52 countries (the INTERHEART study): case-

control study. Lancet 364:937-952. 

4. Singh GM, Danaei G, Farzadfar F, et al. (2013) The age-

specific quantitative effects of metabolic risk factors on 

cardiovascular diseases and diabetes: a pooled analysis. PLoS 

One 8:e65174. 

5. Koenig W, Twardella D, Brenner H, Rothenbacher D. (2005) 

Plasma concentrations of cystatin C in patients with coronary 

heart disease and risk for secondary cardiovascular events: 

more than simply a marker of glomerular filtration rate. Clin 

Chem. 51:321-327. 

6. Sanchis-Gomar F, Perez-Quilis C, Leischik R, Lucia A. (2016) 

Epidemiology of coronary heart disease and acute coronary 

syndrome. Annals of Translational Medicine. 4(13):256.  

7. Shah N, Soon K, Wong C, Kelly A-M. (2015) Screening for 

asymptomatic coronary heart disease in the young “at risk” 

population: Who and how? International Journal of Cardiology 

Heart & Vasculature. 6:60-65.  

8. Luc G, Bard JM, Lesueur C, Arveiler D, Evans A, Amouyel P, 

Ferrieres J, Juhan-Vague I, Plasma cystatin-C and development 

of coronary heart disease: The PRIME Study. Atherosclerosis. 

185:375–380. 

9. Zhao R, Li Y, Dai W. (2016) Serum Cystatin C and the Risk of 

Coronary Heart Disease in Ethnic Chinese Patients with 

Normal Renal Function. Lab Med. Feb; 47(1):13-19.  

10. Qing X, Furong W, Yunxia L, Jian Z, Xuping W, Ling G. 

(2012) Cystatin C and asymptomatic coronary artery disease in 

patients with metabolic syndrome and normal glomerular 

filtration rate. Cardiovascular Diabetology. 11:108.  

11. Erne P, Radovanovic D, Schoenenberger AW, Bertel O, 

Kaeslin T. et al. (2015) AMIS Plus Investigators. Impact of 

hypertension on the outcome of patients admitted with acute 

coronary syndrome. J Hypertens. Apr; 33(4):860-867. 

12. Mirzaie M, Khajedaluee M, Falsoleiman H, Mirzaie A, 

Emadzadeh MR,. et al. (2015) Demographic and 

Socioeconomic Factors of Patients With Coronary Artery 

Diseases Undertreatment of Coronary Artery Bypass Grafting, 

Percutaneous Coronary Intervention and Drug Therapy in 

Mashhad, Iran. Iranian Red Crescent Medical Journal. 

17(6):e28238.  

13. Mahalle N, Garg MK, Naik SS, Kulkarni MV. (2014) 

Association of metabolic syndrome with severity of coronary 

artery disease. Indian Journal of Endocrinology and 

Metabolism. 18(5):708-714.  

14. Lodh M, Parida A, Sanyal J, Ganguly A. (2013) Cystatin C in 

Acute Coronary Syndrome. EJIFCC. 24(2):61-67. 

15. Abid L, Charfeddine S, Kammoun S, Turki M, Ayedi F. 

Cystatin C. (2016)  A prognostic marker after myocardial 

infarction in patients without chronic kidney disease. Journal of 

the Saudi Heart Association. 28(3):144-151.  

16. Khashayar P, Mohagheg hi A. (2010) The correlation between 

dyslipidemia and coronary artery disease based on angiographic 

findings in an Iranian population. Acta Med Indones. Apr; 

42(2):82-85.  

17. Chen HH. (2010) Is Cystatin C: an Important Prognostic 

Marker Independent of Renal Function? Journal of the 

American College of Cardiology. 56(23):1937-1938. 

 

 

 

 

 

 

https://www.who.int/chp/ncd_global_status_report/en/
https://www.who.int/chp/ncd_global_status_report/en/
https://www.ncbi.nlm.nih.gov/pubmed/22555213
https://www.ncbi.nlm.nih.gov/pubmed/22555213
https://www.ncbi.nlm.nih.gov/pubmed/22555213
https://www.ncbi.nlm.nih.gov/pubmed/22555213
https://www.ncbi.nlm.nih.gov/pubmed/22555213
https://www.ncbi.nlm.nih.gov/pubmed/22555213
https://www.ncbi.nlm.nih.gov/pubmed/22555213
https://www.ncbi.nlm.nih.gov/pubmed/22555213
https://www.ncbi.nlm.nih.gov/pubmed/22555213
https://www.ncbi.nlm.nih.gov/pubmed/15364185
https://www.ncbi.nlm.nih.gov/pubmed/15364185
https://www.ncbi.nlm.nih.gov/pubmed/15364185
https://www.ncbi.nlm.nih.gov/pubmed/15364185
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0065174
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0065174
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0065174
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0065174
https://www.ncbi.nlm.nih.gov/pubmed/15563478
https://www.ncbi.nlm.nih.gov/pubmed/15563478
https://www.ncbi.nlm.nih.gov/pubmed/15563478
https://www.ncbi.nlm.nih.gov/pubmed/15563478
https://www.ncbi.nlm.nih.gov/pubmed/15563478
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4958723/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4958723/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4958723/
https://www.sciencedirect.com/science/article/pii/S2352906714000943
https://www.sciencedirect.com/science/article/pii/S2352906714000943
https://www.sciencedirect.com/science/article/pii/S2352906714000943
https://www.sciencedirect.com/science/article/pii/S2352906714000943
https://www.sciencedirect.com/science/article/abs/pii/S0021915005003904
https://www.sciencedirect.com/science/article/abs/pii/S0021915005003904
https://www.sciencedirect.com/science/article/abs/pii/S0021915005003904
https://www.sciencedirect.com/science/article/abs/pii/S0021915005003904
https://academic.oup.com/labmed/article/47/1/13/2505031
https://academic.oup.com/labmed/article/47/1/13/2505031
https://academic.oup.com/labmed/article/47/1/13/2505031
https://cardiab.biomedcentral.com/articles/10.1186/1475-2840-11-108
https://cardiab.biomedcentral.com/articles/10.1186/1475-2840-11-108
https://cardiab.biomedcentral.com/articles/10.1186/1475-2840-11-108
https://cardiab.biomedcentral.com/articles/10.1186/1475-2840-11-108
https://journals.lww.com/neurotodayonline/00004872-201504000-00028.fulltext
https://journals.lww.com/neurotodayonline/00004872-201504000-00028.fulltext
https://journals.lww.com/neurotodayonline/00004872-201504000-00028.fulltext
https://journals.lww.com/neurotodayonline/00004872-201504000-00028.fulltext
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4537783/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4537783/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4537783/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4537783/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4537783/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4537783/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4537783/
doi:10.4103/2230-8210.139238.
doi:10.4103/2230-8210.139238.
doi:10.4103/2230-8210.139238.
doi:10.4103/2230-8210.139238.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4975169/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4975169/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4917710/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4917710/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4917710/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4917710/
http://www.inaactamedica.org/archives/2010/20513932.pdf
http://www.inaactamedica.org/archives/2010/20513932.pdf
http://www.inaactamedica.org/archives/2010/20513932.pdf
http://www.inaactamedica.org/archives/2010/20513932.pdf
http://www.onlinejacc.org/content/56/23/1937.abstract
http://www.onlinejacc.org/content/56/23/1937.abstract
http://www.onlinejacc.org/content/56/23/1937.abstract


J Clinical Cardiology and Cardiovascular Interventions                                                                                                                           Copy rights@ Mohamed Wasfy Mohamed 

 
 

 
 
Auctores Publishing – Volume 3(5)-047 www.auctoresonline.org  
ISSN: 2641-0419   Page 6 of 6 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 This work is licensed under Creative    
   Commons Attribution 4.0 License 
 

 

To Submit Your Article Click Here: Submit Article 

 

DOI:10.31579/2641-0419/047

 

 

 

Ready to submit your research? Choose Auctores and benefit from:  
 

 fast, convenient online submission 
 rigorous peer review by experienced research in your field  
 rapid publication on acceptance  
 authors retain copyrights 
 unique DOI for all articles 
 immediate, unrestricted online access 

 

At Auctores, research is always in progress. 
 
Learn more www.auctoresonline.org/journals/clinical-cardiology-and-
cardiovascular-interventions 

/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://www.auctoresonline.org/manuscript
http://www.auctoresonline.org/journals/clinical-cardiology-and-cardiovascular-interventions
http://www.auctoresonline.org/journals/clinical-cardiology-and-cardiovascular-interventions

