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Abstract

Background: Chronic kidney disease contains a
spectrum of different patho physio logical processes
associated with deranged kidney function and
progressive decline in glomerular filtration rate. Presence
of CKD or associated multiple risk factors is found to be
directly proportional to development of cardiovascular
diseases, thus leading to increased morbidity, mortality
and rate of hospitalization. ECG and echo cardio graphic
changes are common in CKD patients. In this study,
echocardiography changes of CKD patients attending
Medicine Department of a rural tertiary care teaching
hospital is analyzed.

Aims: To analyze the echo cardio graphy changes in
chronic kidney disease patients.

Materials and methods: Cross-sectional study, carried
out at rural tertiary care teaching hospital on 80 patients
attending to the outpatient and in-patient clinics with
CKD status, during the period from November 2021 to

July 2022 in the department of General medicine,

Adichunchunagiri Institute of Medical Sciences, BG
Nagara, Mandya, Karnataka India.

Statistical Analysis: Data were analyzed using SPSS
version 23.0 and Microsoft office. All characteristics
were summarized descriptively. The results were
considered to be statistically significant with p-value <
0.05.

Results: A total number of 80 subjects were included in
this study, of which 42 were on maintenance hemo
dialysis and 38 were on medical management. The mean
age of study population was 44.9 + 11.8 years. Male/
female ratio was 52/28 i.e., this study had male
predominance. There were 72% anemic and 38% hyper
tensive patients. Left Ventricular Hyper trophy was noted
in 46.8%, in which around 50% of them had mild LVH.
Left Ventricular Diastolic Dysfunction was diagnosed in
64%, while pulmonary arterial hyper tension was
detected in 53% of cases.

Conclusion: Patients with chronic kidney disease have

high frequency of abnormal echocardiography findings.
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All hospitalized CKD patients should undergo ECG ad
echo cardio graphy screening to treat and prevent cardio
vascular complications.

Keywords: chronic kidney disease, echo cardio graphy,
hemodialysis

Introduction

Chronic kidney disease contains a spectrum of different
patho physiological processes associated with deranged
kidney function and progressive decline in glomerular
filtration rate. Presence of CKD or associated multiple
risk factors is found to be directly proportional to
development of cardiovascular diseases, thus leading to
increased morbidity, mortality and rate of hospitalization.
The age adjusted cardiovascular complications and
mortality is about 30 times higher in end stage renal
disease than in general population. Pre transplant
cardiovascular disease is also a risk factor for post-
transplant cardiovascular disease. Most patients with
chronic kidney disease succumb to cardiovascular
disease before even reaching stage 5 CKD. Between 30-
45% of the patients who do reach stage 5 CKD have
advanced cardiovascular complications. Thus, the focus
of the patient care in earlier CKD stages should be
directed to prevention of cardiovascular complications.
Materials and methods

Study place

Patients with chronic kidney disease attending to the out-
patient and in-patient clinics at the department of General
Medicine AIMS, BG Nagara, Mandya, Karnataka India.
Study period

Study was carried out during the period from November
2021 to July 2022

Study type: Cross-sectional study

Source of data/Sampling method

Patients with chronic kidney disease attending to the out-

patient and in-patient clinics during the period from

November 2021 to July 2022 at the department of
AIMS, BG Nagara,
Karnataka India. Based on convenient sampling, 80

General Medicine Mandya,
patients were selected with following inclusion and
exclusion criteria.
Sample size
A total of 80 patients were selected for the study after
applying inclusion and exclusion criteria.
Inclusion criteria
1. Patients willing to give informed consent
2. Patients above 18 years of age
3. Patients with different stages of chronic kidney
disease irrespective of underlying etiology
Exclusion criteria
Patients not willing to give informed consent
Patients who are known case of
Ischemic Heart Disease

Chronic Obstructive Pulmonary Disease

1

2

3

4

5. Chronic Liver Disease
6 HIV

7. Hypo/hyperthyroidism

8.  Connective tissue disorder

Following were the investigations done for subjects

e  Complete blood count

e  Renal function test

e  Serum Electrolytes

e  Serum calcium, serum phosphorus

e ECG

e Echocardiography

e And other relevant investigations

Data collection

Detailed present, past, personal and family history noted
and clinical examination done specially looking for any

signs of anemia, ischemic heart disease and other

cardiovascular disorders. All these findings were L\g

properly entered in proforma. Normal reference range for —f

age
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renal function test has been considered as serum urea (15
- 50 mgy/dl), serum creatinine (0.4 - 1.4 mg/dl)

Statistical analysis

All the characteristics were summarized descriptively.
For continuous variables, the summary statistics of mean,
Standard Deviation (SD) were used. For categorical data,
the number and percentage were used in the data
summaries. Chi-square/ Freeman - Halton Fisher exact
test was employed to determine the significance of
differences between groups for categorical data.
Statistically significant tests - unpaired t test, ANOVA
and F test were utilized according to variables and
equality of variance was tested. If the p value < 0.05,
then results were considered to be statistically significant.
Data were analyzed using SPSS version 23.0 and
Microsoft office.

Results

Total number of cases was 80.

Table 1: Distribution of subjects according to gender

Sex N %
Male 52 65
Female 28 35
Total 80 100.0

It was observed that majority of patients were males
(65%) and females were (35%)

Figure 1: Distribution of cases according to gender

Gender

m MALE
m FEMALE
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Table 2: Distribution of subjects based on age

Age Group (years) | N %
20-40 24 29
41-60 32 40
Above 61 24 29
Total 80 100

Figure 2: Distribution of subjects based on age

Age group (years)
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The mean age of study population was 44.9 + 11.8 years.
Majority of patients were in the age group of 41-60 years.
Figure 3: Distribution based on presenting complaints

DISTRIBUTION BASED ON
PRESENTING COMPLAINTS

m BREATHLESSNESS
m LL SWELLING
= REDUCED URINE

OUTPUT
OTHERS

Majority of the patients presented with volume overload
status complaining breathlessness (31%), lower limb
swelling (25%). Around 14% Of CKD patients gave
history of reduced urine output.

Most of them also had generalized fatigue, body ache and

pruritis in common (30%).
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Figure 4: Distribution of subjects based on stage of CKD

DISTRIBUTION OF SUBJECTS BASED ON

STAGE OF CKD 51

0 0 —

STAGE 1 STAGE 2 SATGE 3 STAGE 4 STAGE 5

A total of 64% of cases were of end stage renal disease
while 27.5% of them were in stage 4 and 8.75% in stage
3 who were on medical management and regular follow
up.

Figure 5: Comorbidities

COMORBIDITIES

Out of 80 patients, 36% had hypertension alone, 34% had
diabetes alone and 30% had both hypertension and
diabetes.

Figure 6: Distribution of subjects based on RRT status

DISTRIBUTION OF
SUBJECTS BASED ON RRT
STATUS

® ON MHD

NOT ON
MHD

In our study 52% of patients were on regular hemo
dialysis twice or thrice a week based on volume status
and dry body weight, where as 48% of them were on
medical management.

Table 3: Various biochemical parameters in patients with
CKD

Parameter N %
Anemia 68 85
Hyperkalemia 18 22.5
Hypocalcemia 62 77.5
Hyperphosphatemia | 32 40

Majority of CKD patients had anemia (85%). On
evaluation most of them had normocytic normochromic
anemia (64%) who required erythropoietin analogues for
treatment and few of them had microcytic hypochromic
anemia (32%), they required iron supplements for
correction of anemia. Very few of them had dimorphic
anemia (4%) who required both iron and vitamin
supplements. Around 77.5% of them had calcium
deficiency and 40% of them showed hyperphosphatemia.
Hyperkalemia was noted in 22.5% of cases.

Table 4: Distribution of study cases as per ECG findings

ECG N %
Normal sinus rhythm 32 40
Sinus tachycardia 26 325
Left ventricular hypertrophy 24 30
Pulmonary artery hypertension 16 20
Poor progression of r wave 8 10
Low voltage complex 5 6.25
Arrhythmias 10 12.5

Most common ECG finding were sinus tachycardia
(32.5%) and left ventricular hypertrophy (30%). 12.5%
of cases had arrhythmias where as 20% had pulmonary

artery hypertension.
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Table 5: Echocardiographic changes in CKD

LVH N %
Mild 24 50
Moderate 20 43
Severe 4 7
Figure 7: Left ventricular hypertrophy
LEFT VENTICULAR
HYPERTROPHY
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Table 6: Pulmonary artery hypertension

SEVERE

Pah N %
Mild 28 35
Moderate 26 32
Severe 26 32

Figure 8: Pulmonary artery hypertension

PULMONARY ARTERY HYPERTENSION
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Table 7: Left ventricular diastolic dysfunction

Lvdd N %
Grade 1 48 60
Grade 2 30 36
Grade 3 2 2

In our study 64% of cases had LVDD, out of which
majority had grade 1 LVDD and 30% had moderate

LVDD.

© 2023 IIMSIR, All Rights Reserved

Table 8: Pericardial effusion

N %
Trace 8 10
Mild 12 67
Moderate 4 2
Gross 0 0

18% of cases showed pericardial effusion, out of which

majority (67%) had mild pericardial fluid collection.

None of the cases had gross pericardial effusion.

Table 9: Systolic dysfunction

N %
Mild 14 18
Moderate 9 10
Severe 1 1

Systolic dysfunction was noted in around 23% of cases,

majority (18%) had mild systolic dysfunction

Table 10: Other major echo findings

N %
Hypertensive heart disease | 17 21
Ischemic heart disease 7 9
Dilated cardiomyopathy 10 12

Around 21% showed hypertensive heart disease, 12%

had dilated cardiomyopathy and 9% of cases showed

ischemic heart disease changes.

LVH 36%

LVvDD

PAH

Pericardial 6%

effusion

Systolic

dysfunction
IHD 16%
DCM 4%
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Conclusion

Electrocardiography and echocardiography are the non-
invasive tools which can be used to identify
cardiovascular disease early in the course of CKD.
Present study observed high prevalence of ECG and 2-D
echo abnormalities in CKD patients. Left ventricular
diastolic dysfunctionand hypertrophy were the most
commonly detected abnormality while pulmonary arterial
hypertension was present in about 50% of the cases.

In view of the above findings, present study recommends
periodic electrocardiographic and echocardiographic
examination for diagnosis and early treatment of cardiac
abnormalities in patients with CKD at regular intervals.
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