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Abstract

Background: cardiovascular disease is emerging as the most common cause of death in patients with end stage
renal disease. The age adjusted cardiovascular complications and mortality is about 30 times higher in end stage
renal disease than in general population. Angina pectoris, myocardial infarction, dysrhythmia, cardiac failure,
stroke and peripheral vascular disease are common in end stage renal disease. Cardiomyopathy, whether
clinically silent or not, is an independent predictor of cardiac morbidity and mortality. An early detection of
cardiovascular abnormalities in chronic kidney disease enables prevention, early diagnosis and prompt
interventions to control the complications. This study done at siddhartha medical college, vijayawada identifies
the cardiovascular changes and complications found in patients with chronic kidney disease.

Materials and methods: the study was conducted in non-diabetic and non-hypertensive patients with chronic
kidney disease admitted in siddhartha medical college hospital during the period january 2023 to december 2023.
Results: our study included 54 patients with ckd, upon performing echocardiography, pericardial effusion is seen
in 46.3%, concentric Ivh in 44.4%, dilated lv in 25.9%, diastolic dysfunction in 27.8% and systolic dysfunction in
20.4%. Echocardiographically detectable mild pericardial effusion and concentric left ventricular hypertrophy
were present in asymptomatic patients. Hence this necessitates screening of patients without cardiac symptoms
for cardiac abnormalities immediately after the diagnosis of chronic kidney disease has been made.
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I.  Introduction

Patients with chronic kidney disease (CKD) exhibit an elevated cardiovascular risk manifesting as
coronary artery disease, heart failure, arrhythmias, and sudden cardiac death. Although the incidence and
prevalence of cardiovascular events is already significantly higher in patients with early CKD stages (CKD stages
1-3) compared with the general population, patients with advanced CKD stages (CKD stages 4—5) exhibit a
markedly elevated risk. Cardiovascular disease is the leading cause of death in this high-risk population rather
than other complications of end-stage kidney disease (CKD stage 5).

Richard Bright, a British physician, was the first to report the association of chronic kidney disease
(CKD) with cardiovascular disease (CVD).Patients with CKD exhibit a pronounced risk for cardiovascular
events: 50% of all patients with CKD stage 4 to 5 have CVD, and cardiovascular mortality accounts for ~40% to
50% of all deaths in patients with advanced CKD.

Traditional and mutual risk factors between CVD and CKD are age, hypertension, diabetes mellitus,
dyslipidaemia, tobacco use, family history and male gender. High blood pressure, glucose, and lipid levels, as
well as tobacco use can aggressively be modified. However, toxic metabolites produced by uraemia in chronic
kidney disease as well as conditions that alter the metabolism of chemical elements, such as calcium and
phosphorus, account for the excess CVD in patients with CKD, and are known as non-traditional risk factors.
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Left Ventricular hypertrophy (LVH) is highly prevalent in Chronic Kidney Disease (CKD) and is
associated with a clearly unfavourable prognosis. The incidence of Left Ventricular Hypertrophy increases with
a progressive decline in renal function. Two main mechanisms are considered to contribute to LVH in CKD are
increased (1) afterload and (2) preload. Afterload is increased due to abnormal arterial stiffness, increased
systemic arterial resistance, and systolic hypertension, leading to an initial concentric LVH. Continuous left
ventricular overload subsequently leads to maladaptive changes and cardio-myocyte death, that in turn results in
an eccentric hypertrophy and subsequent left ventricular dilatation, systolic dysfunction, and reduced ejection
fraction (EF). Preload is increased due to the expansion of intravascular volume in CKD leading to volume
overload, length extension of myocardial cells, and eccentric or asymmetrical left ventricular remodelling .

Cardiac fibrosis in patients with CKD is characterized by diffuse collagen deposition between capillaries
and cardiomyocytes funnelling into the maladaptive ventricular hypertrophy with subsequent dilatation of the
heart.

Left Ventricular systolic dysfunction is a powerful indicator of un-favourable prognosis in patients on
Haemodialysis. Diastolic dysfunction is characterized by alteration in ventricular relaxation and compliance,
frequently followed by a compensatory increase in filling pressure in more advanced stages, finally leading to
heart failure.

Echocardiogram allows for the evaluation of ventricular mass and volume, and detects hypertrophy
(concentric or eccentric) and systolic function. In addition, Doppler helps in understanding dynamics of
ventricular relaxation and filling, as well as the presence of abnormalities in the cardiac valves and the
pericardium.

II. Materials And Methods
The study was conducted in patients with chronic kidney disease admitted in Siddhartha Medical College
Hospital during the period January 2023 to December 2023 in the Department of Medicine, Government General
Hospital, Vijayawada.

Study Design: Observational study.

Study Location: Government General Hospital, Vijayawada, Andhra Pradesh.

Study Duration: January 2023 to December 2023.

Sample Size: 54 CKD patients who were fulfilling the inclusion and exclusion criteria were studied

Inclusion Criteria:

The following criteria were used in selection of cases:

1) Patients who were known chronic kidney disease patients.

2) Patients who were symptomatic for 3 months or more.

3) Patients with serum creatinine more than 3 mg% and creatinine clearance < 30 ml/min.

4) Patients with abdominal ultra-sonogram showing poor cortico-medullary differentiation and grade 2 & grade3
parenchymal changes.

Exclusion Criteria

1) Patients who were known valvular heart disease, coronary heart disease, diabetes mellitus, etc...
2) Patients who were known hypertensive for years before the onset of chronic kidney disease.

3) Patients who underwent dialysis after admission.

4) Patients above 50 years of age.

5) Patients who were alcoholics.

Data Analysis
For data analysis, latest NCSS software version was used. The mean and standard deviation are displayed
as the outcomes of the parametric quantitative data. P-values<0.05 are regarded as significant.

III.  Discussion

The study included a total of 54 patients. Of these 54 patients, 40(74%) were males and 14 (26%) were
females. The age of the patients varied from 13 to 48 years, with majority of patients falling within 31 to 40 years
group. The mean age was 30 years, with mean age in males being 3 lyears and in females being 26 years. The
duration of symptoms varied from 3 months to 3 years. 13(24.1%) patients had duration less than 6 months.
22(40.7%) patients had duration from 6 months to 1 year. Rest of the patients had duration more than 1 year.

Easy fatigability was the most common symptom which was present in all the patients. The next common
symptom was pedal oedema. It was present in 50 patients. Dyspnoea on exertion was present in 38 patients.
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Dyspnoea may be due to anaemia, volume overload or pulmonary congestion due to failing left ventricle. Chest
pain was found in 10 patients. Of these 10 patients 7 were found to have concentric hypertrophy and rest 3 had
dilated left ventricle. The cause of chest pain in concentric LVH group could be due to increased demand by the
hypertrophied muscle mass or constriction of the smaller coronary vessels by the muscular contraction during
systole. Chest pain can also be due to pericarditis, in which the pain is more on lying down posture and alleviated
by sitting up and leaning forward. History of palpitation was obtained from 7 patients.

JVP was normal in 35 patients and elevated in 19 patients. The patients with elevated JVP showed other
features of volume overload like facial puffiness, ascites etc. Almost all patients had high blood pressure. The
mean systolic BP was 152 mm of Hg and the mean diastolic BP was around 94 mm of Hg. About 39% of patients
had moderate hypertension. One patient had severe hypertension. All the patients were receiving
antihypertensives after admission during the study. Examination of Cardiovascular System revealed the following
findings.2 patients had apical impulse shifted down and out. 2 patients had pansystolic murmur in mitral area. 5
patients had ejection systolic murmur in the aortic area. Only 1 patient had pericardial rub. 2 patients had muffled
heart sounds. Rest of the patients had normal cardiovascular findings on clinical examination.

About 94.5% had serum Creatinine more than 5 mg/dl. About 68.5% had stage 5 chronic kidney disease
(Creatinine clearance < 15 ml/min). Normal chest X-Ray finding was present in 72.3%. ECG revealed LVH with
pressure overload pattern in 18.5%. Low voltage complexes was seen in 3.7%. Echocardiography - pericardial
effusion (46.3%) and concentric LVH (44.4%) were the common abnormalities. Dilated LV occurred in 25.9%,
diastolic dysfunction in 27.8% and systolic dysfunction in 20.4%.

IV.  Conclusion
1. Echocardiography is easily performed, non-invasive, safe, reproducible and accurate in assessment of cardiac
function in chronic kidney disease.
2. Pericardial effusion followed by concentric left ventricular hypertrophy were the commonest abnormalities in
chronic kidney disease.
3. In Echocardiography, pericardial effusion occurred in 46.3%, concentric LVH in 44.4%, dilated LV in 25.9%,
diastolic dysfunction in 27.8% and systolic dysfunction in 20.4%.
4. Echocardiography is more sensitive in diagnosing pericardial effusion and left ventricular hypertrophy than by
X-Ray and ECG.
5. Echocardiographically detectable mild pericardial effusion and concentric left ventricular hypertrophy were
present in asymptomatic patients. Hence this necessitates screening of patients without cardiac symptoms for
cardiac abnormalities immediately after the diagnosis of chronic kidney disease has been made.
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