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ABSTRACT :

Background: Chronic Kidney Disease (CKD) is a significant global health concern and is becoming
increasingly prevalent. It plays a crucial role in contributing to both illness and death rates. In India,
0.68% of the population suffers from some form of renal disease (excluding CKD), while 0.16% are
affected by CKD. Individuals with CKD face a heightened risk of cardiac events, which escalates as the
condition advances to end-stage renal disease (ESRD). Objectives:

Aim:The aim is to measure Creatine Kinase-MB (CK-MB) and Troponin | levels in patients undergoing
hemodialysis who have no prior history of coronary complications, to facilitate early detection of
Cardiovascular Disease (CVD).

Methodology: This research was a single-center, hospital-based cross-sectional study conducted in
partnership with the Biochemistry, Nephrology, and Medicine Departments. The study's estimated
sample size was 90 patients, divided into three groups of 30 each. The groups were: Group A - Control
group, Group B - CKD patients not on hemodialysis, and Group C - CKD patients on hemodialysis.

Results: The majority, 61.1%, of the participants were aged between 45 and 60 years. When comparing
the average levels of CK-MB and Troponin | across the groups, those on hemodialysis exhibited higher
mean values than those not on hemodialysis.

Conclusion: There is a clear increase in CK-MB and Troponin I levels in CKD patients undergoing
hemodialysis without any history of coronary complications. This suggests that testing for CK-MB and
Troponin I can serve as a marker for early detection of CVD in all patients undergoing hemodialysis
without coronary complications.
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INTRODUCTION:

The kidney is among the body's most specialized organs. By the end of embryonic development, it
comprises nearly 30 distinct cell types that create numerous filtering capillaries and segmented
nephrons, all surrounded by a dynamic interstitial environment. This cellular variety influences a range
of complex physiological functions. The kidney's intricate mechanisms manage endocrine functions,
blood pressure regulation, intraglomerular hemodynamics, solute and water transport, acid-base balance,
and the elimination of drug metabolites. Essential kidney activities include filtering and excreting
metabolic waste products like urea and ammonium, managing necessary electrolytes, maintaining fluid
and acid-base balance, and synthesizing red blood cells. They also control water reabsorption and
maintain intravascular volume by regulating blood pressure through the renin-angiotensin-aldosterone
system. Additionally, the kidneys reabsorb glucose and amino acids and regulate hormones by
activating erythropoietin, calcitriol, and vitamin D. Typically, renal blood flow accounts for about 20%
of cardiac output, or 1000 mL/min. Blood enters each nephron via the afferent arteriole, leading to a
glomerular capillary where large volumes of fluid and solutes are filtered to form tubular fluid. Chronic
kidney disease (CKD), also known as chronic renal failure (CRF), encompasses all levels of impaired
kidney function, from mild to severe chronic kidney failure, and is a global public health concern. In
2017, there were 697.5 million reported cases of CKD worldwide, with a global prevalence of 9.1%.
The global all-age prevalence of CKD increased by 29.3% between 1990 and 2017. In India, there are
currently 115.1 million cases. The true disease burden of CKD/end-stage renal disease (ESRD) in the
Indian population is difficult to determine due to the lack of a renal registry. According to a trust in
South India’'s domiciliary CKD screening program, the prevalence of CKD stage 5 is 0.87 per thousand
people. Diabetic nephropathy accounted for nearly one-third of CKD-related disability-adjusted life
years (DALYS).

End-stage renal disease (ESRD) is associated with an increased risk of cardiovascular disease. Chronic
kidney disease (CKD) adversely affects the cardiovascular system in several ways. Hemodialysis (HD)
induces significant changes in intravascular volume and electrolytes, leading to HD-related
cardiovascular complications such as intradialytic hypotension (IDH) and myocardial stunning. These
complications increase the risk of acute ischemic syndromes, arrhythmias, and sudden cardiac death
(SCD). As CKD progresses, cardiovascular mortality rises, ultimately becoming the leading cause of
death in patients with ESRD. (7) Patients with CKD face an elevated risk of cardiac events, which
intensifies as the disease advances to ESRD. However, both patients and clinicians may not fully
recognize the heightened risk associated with the initiation and each session of HD. Consequently, there
is a need for a deeper understanding of these issues and the development of population- and patient-
specific strategies for early prevention and identification of at-risk individuals. (8) Currently, the
enzymes used in clinical practice to detect myocardial infarction are creatine kinase (CK) and its
isoenzyme CK-MB. CK is a cytosolic enzyme that facilitates the transfer of high-energy phosphate
between creatine and adenosine diphosphate. CK is a dimer, each subunit having a molecular weight of
approximately 40 kDa, composed of two subunits, B and M. CK-MB (CK-2) is most specific to the
myocardium. (4) CK-MB is a valuable diagnostic tool for myocardial infarction due to its relatively
high specificity for myocardial damage. CK-MB activity assays have been supplanted by CK-MB mass
assays for measuring CK-MB. CK-MB mass assays can detect increased serum CK-MB levels from
approximately one hour post-injury. The preferred biomarkers for assessing myocardial necrosis are
cardiac troponins. Troponin is a complex of three proteins that bind to the thin filament (actin) of
cardiac and skeletal muscle. Following injury to skeletal or cardiac muscle cells, the troponin complex
and free troponin subunits are released into the bloodstream. (4) Even in the absence of clinically
diagnosed acute myocardial ischemia, patients with renal insufficiency may exhibit elevated serum
troponins. In patients with renal failure, serum troponin T is more frequently elevated than troponin I,
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leading clinicians to question its specificity for diagnosing myocardial infarction. (9) Therefore, further
evidence is required to establish that CKD patients undergoing hemodialysis are at a higher risk of
cardiovascular events.

AIMANDOBJECTIVESOFTHESTUDY:

Aim:

To comprehensively evaluate serum creatine kinase-MB (CK-MB) and troponin I levels in patients with
chronic kidney disease (CKD) undergoing hemodialysis (HD) who have no prior history or clinical
evidence of coronary artery disease (CAD), in order to distinguish true myocardial injury from
biomarker elevations related to renal dysfunction or HD-related stress.

Obijectives:

To measure baseline serum CK-MB and troponin | levels in CKD patients on hemodialysis without
known CAD.

To assess changes in CK-MB and troponin | levels during and after hemodialysis sessions.

To analyze the correlation between these biomarker levels and clinical cardiovascular outcomes or
events in this patient population.

MATERIALSANDMETHODS:

The study was carried out in the Department of Biochemistry of a tertiary care
hospital at sree mookambika college of medical sciences collaboration with Departments of
Nephrology and Medicine. The blood samples were collected from the patients admitted in the
Nephrology unit and were tested for cardiac markers in the Biochemistry laboratory.

The groups were categorized as follows: Group A consisted of a control group matched by age and sex,
comprising patients visiting the Medicine OPD for conditions other than cardiovascular diseases. Group
B included CKD patients in stages 1, 2, and 3. Group C comprised CKD patients in stages 4 and 5 who
had been undergoing hemodialysis for over three months. Sampling strategy: A convenient sampling
method was employed. The study included all CKD patients without a prior history of CKD (stages 4
and 5) admitted to the nephrology unit for hemodialysis, as well as CKD patients not receiving
hemodialysis (stages 1, 2, and 3). Inclusion criteria for CKD patients on Hemodialysis: Stage 4 and 5
renal failure, patients on hemodialysis for more than three months, those on maintenance hemodialysis
two to three times a week, aged 18-60 years, both sexes included, patients with no previous cardiac
disease history, and those willing to participate in the study. Exclusion criteria for CKD patients on
Hemodialysis: Patients unwilling to participate, those under 18 or over 60 years, patients with a history
and treatment of cardiac disease, and those irregular on hemodialysis. Inclusion criteria for CKD
patients not on Hemodialysis: Stages 1, 2, and 3 of renal failure, aged 18-60 years, both sexes included,
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and patients willing to participate. Exclusion criteria for CKD patients not on Hemodialysis: Patients
unwilling to participate and those under 18 or over 60 years. Inclusion criteria for the control group:
Aged 18-60 years, both sexes included, patients attending the medicine OPD, those with no previous
kidney disease history, and those willing to participate. Exclusion criteria for the control group: Patients
unwilling to participate, those under 18 or over 60 years, and patients with a history and treatment of
kidney disease.

Statistical analysis was done using the statistical package for social sciences (SPSS).Different statistical
methods were used as appropriate. Mean + SD was determined for quantitative data and frequency for
categorical variables. The independent t- test was performed on all continuous variables. The normal
distribution data was checked before any t-test. The Chi-Square test was used to analyze group
difference for categorical variables. In logistic regression models, age was adjusted for estimation of
each or all the independent effects of hypertension, ischemic heart disease and diabetes mellitus . A p-
value < 0.05 was consideredsignificant.

RESULTS:

In this study, the majority of participants (61.1%) were aged between 45 and 60 years, indicating that
middle-aged adults formed the largest affected group. The next most common age bracket was 25 to 44
years, accounting for 32.2% of participants, while only a small proportion were either below 25 or
above 60 years. This age distribution highlights that chronic kidney disease (CKD) complications and
associated comorbidities tend to manifest predominantly in middle-aged populations.

Male participants constituted 61.1% of the study population, with females representing 38.9%, resulting
in a male-to-female ratio of 1.6:1. This suggests a slightly higher prevalence or healthcare-seeking
behavior among males in the studied population. Interestingly, a vast majority of participants (92.2%)
reported no family history of CKD, indicating that most cases were sporadic or attributable to acquired
risk factors rather than hereditary predisposition.

The median duration of CKD differed among the groups: participants in Group B had a median duration
of 2.5 years, whereas those in Group C had a median duration of 1 year, reflecting potential differences
in disease progression or detection time. Laboratory investigations revealed significant variations among
the three groups for most parameters, including renal function tests and cardiac biomarkers. However,
serum bilirubin, AST, and ALT levels did not differ significantly, suggesting that liver function
remained largely unaffected across groups. Notably, participants in Group C exhibited elevated levels of
CKMB and Troponin I, indicating a higher prevalence of cardiac involvement or subclinical myocardial
injury in this group.

Overall, these findings emphasize the importance of monitoring both renal and cardiac parameters in

CKD patients, particularly in middle-aged males, as they are more likely to exhibit early cardiac
complications.
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DISCUSSION:

Chronic kidney disease (CKD) is defined by a progressive and permanent decline in renal function over
time (10). It affects approximately 10-13% of the general population and is irreversible in nature, with a
strong association with increased cardiovascular morbidity and mortality. In the early stages, most
patients remain asymptomatic and typically present with symptoms related to renal failure only in
advanced stages. Management of CKD includes conservative treatment in patients with a glomerular
filtration rate (GFR) greater than 15 mL/min who do not yet require dialysis, as well as renal
replacement therapies such as hemodialysis, peritoneal dialysis, and kidney transplantation (52).

In the present study, the mean age distribution across the three groups showed that the majority of
participants, 55 (61.1%), were between 45 and 60 years of age, followed by 32.2% in the 25-44 year
age group. Renal function declines with advancing age, with GFR decreasing by approximately 10
mL/min per decade after the age of 40, resulting in an overall reduction of nearly 30 mL/min by the age
of 70. The increasing prevalence of comorbid conditions such as hypertension and diabetes further
contributes to the rising burden of CKD in this population. Even individuals older than 65 years without
hypertension or diabetes may progress to stage 3 CKD, potentially due to intrinsic renal pathology or
physiological ageing (11).

Male sex has been identified as an independent risk factor for the development of renal failure, with
men demonstrating a higher susceptibility compared to women. Hormonal differences may partly
explain this disparity, as elevated testosterone levels in men may accelerate renal function decline. In
contrast, the protective effects of oestrogens in women, combined with potentially healthier lifestyle
practices, may contribute to slower progression of kidney disease in females (12).

In the current study, the majority of participants, 83 (92.2%), did not report a family history of CKD.
However, the occurrence of end-stage renal disease (ESRD) has frequently been linked to familial
predisposition. ESRD is often associated with a family history of diabetes, hypertension, anaemia,
metabolic syndrome, and socioeconomic factors. A study conducted by Barry I. Freedman et al.
reported that approximately 23% of patients undergoing dialysis had close relatives with a history of
ESRD (13).

Patients with and without ESRD demonstrated significantly elevated serum aspartate aminotransferase
(AST) and alanine aminotransferase (ALT) levels compared to healthy controls, although no substantial
differences were observed between the two patient groups. Conversely, CKD patients receiving
hemodialysis tend to exhibit reduced serum aminotransferase levels. While the exact mechanism
remains unclear, this reduction likely begins prior to dialysis initiation and may be partially attributed to
hemodilution occurring before dialysis sessions. Rasalkar and Nagalraj reported mean serum creatinine
and urea values of 6.3 + 1.6 mg/dL and 74.38 £ 17.79 mg/dL, respectively, in patients with CKD (14).

A review of the literature by Roxana Chicas, Jacqueline Mix, and colleagues described CKD of
unknown etiology as a multifactorial condition characterized by elevated serum creatinine levels,
reduced GFR, and electrolyte imbalances, even among asymptomatic individuals (15). Similarly, a
study by Luis Henrique Bezerra et al. involving hemodialysis patients with chronic renal disease
demonstrated reduced serum aminotransferase levels, which were attributed to haemodilution (16).
Isabella Ramos de Oliveira et al. further observed that aminotransferase levels measured prior to
hemodialysis sessions were significantly lower than those obtained after dialysis (17).

Cardiac troponins have largely replaced creatine kinase-MB (CK-MB) as the preferred biomarkers for

diagnosing and prognosticating myocardial injury. Nonetheless, CK-MB remains valuable for the
EISSN 1303-5150 www.neuroquantology.com

@

29


http://www.neuroquantology.com/

Neuroquantology |Feb 2026 | Volume 24 | Issue 2 | Page 25-31| Doi: 10.48047/nq.2025.24.2.26004
DR. SURESH. M.K. Comprehensive Evaluation of Serum Creatine Kinase-MB (CK-MB) and Troponin I Levels in Patients with Chronic Kidney Disease
Undergoing Hemodialysis Who Have No Prior History or Clinical Evidence of Coronary Artery Disease

accurate detection of cardiac damage, particularly in cases of acute coronary syndromes. The use of
high-sensitivity cardiac troponin assays may serve as a routine method for cardiovascular risk
stratification and early detection of subclinical cardiovascular disease in patients with CKD. Elevated
levels of cardiac troponins and CK-MB have been associated with left ventricular hypertrophy and
possible coronary artery disease in individuals with ESRD. A study by Corte Z, Garcia C, et al. reported
that 98% of ESRD patients exhibited cardiac troponin I values above the established reference range
(18).

CONCLUSION:

The study demonstrates that the majority of participants were males aged 45 to 60 years, with a male-to-
female ratio of 1.6:1, and most had no family history of CKD. The median duration of CKD was longer
in patients not on hemodialysis (Group B) compared to those undergoing hemodialysis (Group C).
Significant differences were observed across the three groups in most laboratory parameters, except for
Serum Bilirubin, AST, and ALT. Notably, cardiac biomarkers CKMB and Troponin | were elevated in
the hemodialysis group, underscoring the increased cardiovascular risk associated with advanced CKD
stages. These findings align with the clinical progression and risk profiles characteristic of CKD
populations.
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