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ABSTRACT 

Background: There has been increasing evidence of association between cardiovascular and 

chronic kidney disease. Most of complications and mortality in these patients are due to 

development of cardiovascular disease (CVD) rather than due to chronic kidney disease (CKD) 

by itself. Though cardiac biomarkers are available but due to lack of clinical symptoms in early 

stages and delayed diagnosis mortality rate has increased. The present study was conducted to 

detect the cardiovascular dysfunction measured by various cardiac biomarkers like serum 

Cardiac high sensitivity Troponin I, Creatinine kinase and creatinine Kinase MB with eGFR in 

CKD patients to correlate the association of cardiovascular dysfunction in patients with CKD for 

early detection and initiation of aggressive treatment to reduce mortality. 

Methods: The present cross-sectional study was conducted on 110 patients of chronic kidney 

disease (CKD) at tertiary care hospital, Hyderabad. Cardiac HS Troponin I, Creatine Kinase 

(CPK) and Creatine Kinase- MB (CK-MB) were analysed and correlated with e-GFR, Urea and 

creatinine levels. 

Results: There was statistically significant association between Hs Troponin I, CK-MB and CPK 

with Chronic kidney disease. There was negative corelation of cardiac biomarkers with eGFR 

and positive correlation with Urea and creatinine. Multivariate regression analysis for predictors 

of cardiac dysfunction was done using ANOVA with renal parameters in patients with CKD 

which showed strong association between e-GFR and cardiac markers. 

Conclusion: High morbidity and mortality in patients with CKD is observed due to 

Cardiovascular disease. It is important to diagnose CVD with high index of suspicion and 

evaluate with commonly available biochemical cardiac markers. In our study there was 

significant elevation in Hs Trop I, CK MB and CPK in CKD patients which correlated negatively 

with eGFR. Routine use of these markers during follow-up of CKD patients helps in risk 

assessment, prevention of complications and timely interventions. 
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INTRODUCTION 

Cardiovascular dysfunction and renal dysfunction have been well recognised causes of morbidity 

and mortality worldwide. In chronic kidney disease (CKD) spectrum of CVD includes ischaemic 

heart disease, congestive heart failure, arrhythmias and peripheral vascular disease.[1] It is also 

known that chronic kidney disease patients experience premature mortality due to impaired 

cardiac function. In India CKD is very frequent due to multitude of causes including congenital 

kidney disease to nephropathy. Poverty, pollution, lack of sanitation, overcrowding, and 

nephrotoxins like heavy metals and plant toxins can cause glomerular and interstitial kidney 

diseases.[2] Also increased in cases of hypertension, diabetes, and other diseases that are risk 

factors for chronic kidney disease is also driving growth in prevalence of chronic kidney disease, 

putting enormous pressure on health-care resources.[3]  

The prevalence of CVD in renal dysfunction is as high as 73%. Interpretation of cardiac 

biomarkers in CKD can be difficult, as elevated levels may not indicate either myocardial injury 

or may be due to decreased urinary clearance with retention of solutes and/or overall CKD-

associated chronic inflammation. Appropriate diagnosis of disease in CKD is important. [4] 

Early detection of CVD in these patients can help prevent the complications and mortality. 

cardiac biomarkers are necessary for timely and accurate diagnosis and prompt management of 

heart failure and acute coronary syndrome in CKD patients.  Most patients present at very late 

stage when eGFR is <15ml/min per 1.73 m2 due to many reasons like poor resources, in-

affordability to health care, delay in start of Renal Replacement Therapy (RRT), and financial 

crisis. [5] National Kidney Foundation Kidney Disease Outcomes Quality Initiative (NKF 

KDOQI) 2000 guidelines define and classifies CKD as follows: Stage 0/1 CKD was defined as 

eGFR > 90 mL/min/1.73 m2; stage 2 CKD as eGFR 60–89 mL/min/1.73 m2; stage 3 CKD as 

eGFR 30–59 mL/min/1.73 m2; stage 4 CKD as eGFR 15–29 mL/min/1.73 m2; and stage 5 CKD 

as eGFR < 15 mL/min/1.73 m2 or if the participant was on dialysis. [6] Cardiovascular mortality 

rate in End stage kidney disease patients is about 10–20 times that of the general population. 

Many patients of CKD with Acute coronary syndrome (ACS) present atypically like silent 

myocardial infarction (MI), nonspecific electrocardiogram changes due to comorbidities such as 

left ventricular hypertrophy or electrolyte abnormalities are commonly noticed. CKD patients 

who present with acute chest pain have non-ST elevation MI (NSTEMI) more than twice as 

often as patients with normal kidney function.[7] In 1974, Lindner et al. [8] first pointed out that 

patients treated by chronic renal replacement therapy are exposed to cardiovascular problems and 

suffer from accelerated and severe atheromatosis. Hence it is important to evaluate CKD patients 

with cardiac markers for early management. Heart failure is also common in CKD. Uraemia 

induced fatigue in CKD patients causes confounding effect leading to delayed diagnosis and 

management of CVD. In these high-risk patients, Cardiac biomarkers like Cardiac Troponins, N-

terminal pro-B-type natriuretic peptide, Creatine Kinase MB and Creatine Kinase have been 

proven to be of great use.[9] Cardiac troponins and Creatine kinase are routinely used in clinical 

practice for diagnosis of cardiopulmonary conditions. Several studies are available on N-terminal 

pro-B-type natriuretic peptide, high sensitivity Troponin T and certain novel markers of heart 

failure like growth differentiation factor-15, soluble ST2, and galectin-3. [10] However these are 

not available in most clinical settings for routine screening. Hence, we wanted to find the 

association of cardiac biomarkers like cardiac high sensitivity Troponin I, Creatinine Kinase and 
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Creatinine Kinase MB among Patient with CKD with or without cardiac symptoms. Estimated-

GFR is a very simple and useful marker of progression and stage of Renal dysfunction. The main 

objective of the present study was to correlate the association of cardiovascular dysfunction 

measured by various cardiac biomarkers including serum Cardiac high sensitivity Troponin I, 

Creatine kinase and Creatine Kinase MB with eGFR in patients with CKD for early detection 

and initiation of aggressive treatment to reduce mortality. 

 

MATERIALS & METHOD 

The present cross-sectional study was conducted on 110 patients of age >18 years with chronic 

kidney disease diagnosed clinically as per the KDIGO 2012 CKD guideline that defines CKD as 

abnormalities of kidney structure or function, present for a minimum of 3 months, with 

implications for health. The study was conducted between February to April 2024 after obtaining 

institutional ethical clearance. Informed consent was taken from patients. Patients with acute 

kidney injury, history of myocardial infarction, coronary artery stent implantation, or 

arteriovenous fistula; history of Acute coronary Syndrome, malignant hypertension, surgery, 

trauma, blood infusion, erythropoietin treatment, history of malignancy, active tuberculosis, 

inflammatory diseases, or diabetic ketoacidosis were excluded from the study. 

Serum samples were collected under aseptic precautions and processed to analyse Serum 

Creatinine, Serum Urea, Serum Creatine Kinase in AU 480 Fully automated chemistry analyser 

by Urease-GLDH Method, IDMS traceable Modified Jaffe’s method and Modified IFCC 

Method. Creatine Kinase-MB, high sensitivity Troponin I were estimated in Access 2 

Immunoassay Analyser by CLIA method.  Estimated- Glomerular Filtration rate(e-GFR) was 

calculated using CKD-EPI Creatinine Equation. The results presented as the means ± SD. The 

significance of any differences in the means and proportions were tested with student’s t-test and 

ANOVA using SPSS version 29.0 statistical software. p-values < 0.05 were considered 

stastically significant. Correlations between cardiac and renal function tests in CKD was done by 

using multivariate logistic regression analysis. 

 

RESULTS  

Among 110 patients in our study, 38% were females and 62% were males indicating 

predominance of CKD in male population. The mean age of the study population was 

63.56±12.25. Mean values of biochemical parameters tested are as shown in the Table 1. Serum 

creatinine was normal in 32% of patients with CKD at the time of presentation. They were 

previously diagnosed with CKD. eGFR was calculated and it was observed that 8 % were in 

stage I CKD, 18% in Stage II, 40% in Stage III, 14% in Stage IV and 20 % in Stage V Chronic 

kidney disease. Cardiac markers were found to be elevated among patients with CKD in all of 

the above stages. None of these study patients had previous history of cardiac illness. Family 

history of Cardio vascular disease was present in 21% patients. statistical analysis including 

correlation analysis was done by determining Karl Pearson’s correlation coefficient for a positive 

and negative correlation between various parameters. Pearson’s correlation showed positive 

correlation of hSTrop I, CPK and CKMB with Urea and creatinine but negative correlation with 

eGFR (Table 2 and Graph 1a, Graph 1b, Graph 1c). Students’ t test showed statistically 

significant increase in cardiac markers including Creatine kinase, CK-MB and high sensitivity 

Troponin I with decreasing eGFR and increasing Urea and creatinine among CKD 

patients(p<0.05) as shown in Table 3. Multivariate regression analysis for predictors of cardiac 

dysfunction was done using ANOVA with renal parameters in patients with CKD (Table 4) 

which showed strong association between e-GFR and cardiac markers. 
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Variables Mean ±SD 

AGE 63.56±12.254 

Sex Females n=42, Males n=68 

CPK 935.864±1225.1410 

CK-MB 133.570±91.9943 

TROP-I 11666.386±38596.1509 

UREA 58.56±35.809 

CREATININE 2.734±2.5444 

E-GFR 41.36±26.862 

 

Table 1: Baseline characteristics of study population, (n=110) 

Variables 

hsTroponin I CPK CK-MB 

Correlation 

Coefficient (r 

value) 

p-

value 

(2-

tailed) 

Correlation 

Coefficient (r 

value) 

p-value 

(2-tailed) 

Correlation 

Coefficient (r 

value) 

p-value 

(2-

tailed) 

Age -0.125 0.386 -0.081 0.578 -0.020 0.890 

e-GFR -0.187 0.193 -0.168 0.242 -0.055 0.706 

Urea 0.256 0.072 0.270 0.058 0.091 0.531 

Creatinine 0.131 0.365 0.058 0.689 -0.041 0.778 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 

 

Table 2: Pearsons’s correlation in patients with CKD between cardiac markers and tests 

for renal function 

Renal 

markers 
Mean ±SD 

Biological 

Reference Interval 

Cardiac 

markers 

Biological 

Reference 

Interval 

Mean 

±SD 

t 

value 
P value 

Urea 

 
58.56±35.809 15-45mg/dl 

CPK 24-170IU/L 
935.86 ± 

1225.14 
-5.10 <0 .001* 

TROP-I 
0-

11.6pg/mL 

11666.38 

± 

38596.15 

-2.13 0.038* 

CK-MB 
0 - 

6.3ng/mL 

133.57 ± 

91.99 
-5.55 < 0.001* 

Creatinine 

 
2.734±2.5444 

Female:0.5-

1.2mg/dl 

Male: 0.6-1.5mg/dl 

CPK 24-170IU/L 
935.86 ± 

1225.14 
-5.39 <0 .001* 

TROP-I 
0-

11.6pg/mL 

11666.38 

± 

38596.15 

-

10.04 
< 0.001* 

CK-MB 
0 - 

6.3ng/mL 

133.57 ± 

91.99 
-2.14 0.038* 

e-GFR 

 
41.36 ± 26.86 

≥ 90mL/min/1.73m2 

 

CPK 24-170IU/L 
935.86 ± 

1225.14 
-5.14 < 0.001* 

TROP-I 
0-

11.6pg/mL 

11666.38 

± 

38596.15 

-6.71 <0 .001* 

CK-MB 0 - 133.57 ± -2.13 0.038* 
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6.3ng/mL 91.99 

Table 3: Statistical analysis using Student’s t test showing relation between cardiac and 

renal biochemical parameters (*p<0.005 statistical significance) 

Model Summary 

Model1 
Dependent 

Variable 
R R Square 

Adjusted R 

Square 

Std. Error of 

the Estimate 

Predictors: 

(Constant), 

hsTROP-I, 

CK-MB, CPK 

e-GFR 0.189 0.036 -0.027 27.225 

Urea 0.284 0.080 0.020 35.441 

Creatinine 0.171 0.029 -0.034 2.5874 

ANOVA 

Model 1 

Predictors: (Constant), 

hs TROP-I, CK-MB, CPK 

Sum of 

Squares 
df 

Mean 

Square 
F Sig. 

e-GFR 

Regression 1260.113 3 420.038 0.567 0.640 

Residual 34095.407 106 741.204   

Total 35355.520 109    

Urea 

Regression 5052.103 3 1684.034 1.341 0.273 

Residual 57778.217 106 1256.048   

Total 62830.320 109    

Creatinine 

Regression 9.267 3 3.089 0.461 0.711 

Residual 307.945 106 6.694   

Total 317.212 109    

 

Table 4: Regression Analysis and correlation by ANOVA between cardiac and renal 

parameters. 

Coefficients 

Model 1 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

B Std. Error Beta 

a. e-GFR 
(Constant) 42.683 6.877  6.207 0.000 

CPK -0.001 0.008 -0.064 -0.172 0.864 
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Graph 1a: Shows correlation between eGFR levels with CK-MB levels 

 

CK-MB 0.009 0.059 0.029 0.145 0.885 

TROP-I -9.836E-5 0.000 -0.141 -0.444 0.659 

B Urea 

(Constant) 55.057 8.952  6.150 0.000 

CPK 0.009 0.011 0.312 0.855 0.397 

CK-MB -0.039 0.077 -0.101 -0.514 0.610 

TROP-I 1.968E-5 0.000 0.021 0.068 0.946 

C Creatinine 

(Constant) 2.968 0.654  4.541 0.000 

CPK 0.000 0.001 -0.169 -0.451 0.654 

CK-MB -0.001 0.006 -0.034 -0.170 0.866 

TROP-I 1.894E-5 0.000 0.287 0.900 0.373 
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Graph 1b: Shows correlation between eGFR levels with hsTrop I 
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Graph 1c: Shows correlation between eGFR levels with Creatine kinase 
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DISCUSSION 

Cardiovascular damage occurs at much early stage in patients with CKD. The fact that CVD and 

CKD can initiate and sustain one another created term cardiorenal syndrome. [12] The exact 

reasons and mechanism behind such increased risk of cardiovascular events in CKD patients is 

not clear. Most people with CKD die prematurely due to cardiovascular disease rather than due 

to CKD progression and with ESRD risk increases by 20 to 30 times than the general population. 

[13] Some traditional risk factors like increasing age, hypertension, dyslipidaemia, diabetes, 

smoking and obesity are common for CVD as well as CKD. Some other risk factors associated 

are anaemia, oxidative stress, altered mineral metabolism, endothelial dysfunction, inflammation, 

hyperparathyroidism, metabolic bone disease, hyper homocysteinaemia, malnutrition, 

apolipoprotein isoforms, albuminuria, electrolyte disturbances, cardiac hypertrophy and 

myocardial fibrosis which predispose to early cardiovascular dysfunction causing complications. 

The various risk factors traditional and non-traditional tend to have an additive effect and hasten 

atherosclerosis and progression of CKD. [14,15,16] However, unless symptomatic, cardiac 

evaluation by biomarkers gets delayed. In our study we highlight the significance of biochemical 

cardiac markers in risk stratification for cardiovascular dysfunction and increased mortality in 

patients with CKD. Irrespective of cause, the presence of CKD remains an important 

independent risk factor for CVD. Numerous studies have examined the association of different 

cutoff values of serum creatinine with risks of death from cardiovascular causes and death from 

any cause. [17-26] However there is limited information on changes in estimated glomerular 

filtration rate (eGFR) and coexisting conditions like CVD. Go et al. [27] demonstrated that 

reduced kidney function is an independent risk factor for mortality using single estimates of 

retrospectively calculated GFR. Our findings suggested elevations in these biomarkers may 

provide new insight into key pathways involved in the pathogenesis of CVD in CKD patients 

and may be used to guide development of new therapies. Assessment of markers of cardiac stress 

and inflammation helps to risk-stratify CKD patients who have poor clinical outcomes. By 

assessing cardiac biomarker levels in CKD patients as done in our study we can assess risk and 

target therapy to reduce Cardiac complications in CKD patients.  

In CKD patients, however, troponin levels are higher than would be expected probably due to 

decreased renal clearance as shown in previous studies. Many studies have shown mechanisms 

like inflammation and chronic myocardial injury to be the cause for increased cardiac markers. 

In our study irrespective of levels of creatinine there was elevation in cardiac markers suggesting 

subclinical myocardial injury and warrants early and prompt treatment by correlation with eGFR 

to decrease cardiac related mortality in these patients both with and without dialysis. [28]   

NT‐proBNP has been shown to be a predictor of cardiovascular morbidity and mortality in the 

general population as well as in patients with CAD as indicated in some studies. [29-31] 

However CK-MB, cTnI and cTnT are the preferred biomarkers for the evaluation of myocardial 

injury, and are recommended for routine clinical use. [32] CPK, CK-MB and hs‐cTnI were 

significantly and inversely associated with eGFR in our study. Irrespective of the cause whether 

due to decreased renal clearance or chronic myocardial injury it prompts further evaluation.  

 

CONCLUSION  

Cardiovascular disease is an increasing cause of morbidity and mortality in patients with CKD. 

Having a great burden of CKD, in developing countries like India with multiple etiologies and 

risk factors, it is important to diagnose with high index of suspicion and evaluate with commonly 

available biochemical cardiac markers. In our study there was significant elevation in Hs Trop I, 

CK MB and CPK in CKD patients which correlated negatively with eGFR. Routine use of these 
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markers during follow-up of CKD patients helps in risk assessment, prevention of complications 

and timely interventions. 
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