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Abstract Background: Chronic kidney disease (CKD) is an important public health problem everywhere in the world with surge in 
incidence and prevalence. CKD patients have a tremendous burden of cardiovascular disease -and ESRD patients are at the 
highest vulnerable for cardiovascular events and death. Present study was designed with aim to discover asymptomatic LV 
dysfunction in stage 3 or more CKD patients. Material and Methods: Present study was single-center, cross sectional, 
observational study, conducted Patients >18 years, of both gender, diagnosed as Chronic kidney disease of stage ≥ 3, on 
conservative management and on dialysis, underwent 2D Echo cardiographic estimation of Diastolic dysfunction. Results: 
According to various age groups and their percentage in respective groups. Most of patients were-in age group 51-60 years 
(36%) followed by 41-50 years (26%) age group. The mean age among patients was 53.86 ± 13.11years. Out of 100 patients 
67% were males and 33% females. It was -observed that hypertension alone was found in 53% patients while 41% were 
having etiology of diabetes mellitus, APKD (5%), Chronic glomerulonephritis (3%) and idiopathic (2%). According to 
stage of severity of CRF. It was observed that stage IV was found in 37% patients while 33% were in stage III B. The 
cardiac dysfunction increases with stage of CKD with statistical significance.(P<0.05). The E/A ratio decrease with stage 
of CKD with statistical significance. (P<0.05). The LVEF % decreases with stage of CKD with statistical significance. 
(P<0.05) Conclusion: A significant number of patients of CKD are in elderly population with male dominance. 
Hypertension is the major etiology for CKD. The cardiac dysfunction increases with stage of CKD with statistical 
significance. E/A ratio decreases with stage of CKD. 
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INTRODUCTION 
Chronic kidney disease (CKD) is an important public 
health problem everywhere in the world with surge in -

incidence and prevalence. Diabetes Mellitus and 
Hypertension are the chief causes of CKD worldwide.1In 
India alone there are about 55000 patients on dialysis and 
this number going at the rate of 10-20% each year.2 CKD 
patients have a tremendous burden of cardiovascular 
disease -and ESRD patients are at the highest vulnerable 
for cardiovascular events and death.3 The mortality as a 
result of CVD is 10-30 times more in dialysis patients.4 
The term called as cardiorenal syndrome (CRS) 
incorporates a broad-spectrum of diseases where heart and 
kidney both have been involved.5 Abnormalities of LV 
structure -and function are very-much prevalent in CKD 
and ESRD-patients. Among ESRD patients, nearly 73.4% 
of patients who are started -on dialysis have -LVH, 35.8% 
got LV dilatation, -and 14.8% got LV systolic 
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dysfunction.6 Usually, LVH does not revert or even 
exasperate with time on hemodialysis and its existence is 
linked with an increased vulnerability for CV events and 
mortality, including sudden cardiac-death. 7 Though CKD 
patients shows a very high occurrence of cardiovascular 
complications, there is a limited data on asymptomatic 
dysfunction of LV anticipating cardiovascular 
complications in advanced CKD patients, inclusive of 
those -who are not commenced with hemodialysis. Hence, 
present study was designed with aim to discover 
asymptomatic LV dysfunction in stage 3 or more CKD 
patients. 
  
MATERIAL AND METHODS 
Present study was single-center, cross sectional, 
observational study, conducted in department of general 
medicine, at Dr. D. Y. Patil Hospital and research institute, 
Kolhapur, Maharashtra. Study duration was of 2 years 
(May 2017 to June-2019). Study was approved by 
institutional ethical committee. The present study was 
undertaken to detect Left ventricular dysfunction in 
asymptomatic patients with stage three or more CKD using 
2D Echo cardiographic estimation of Diastolic dysfunction 
Inclusion criteria: Patients >18 years, of both gender, 
diagnosed as Chronic kidney disease of stage ≥ 3, on 
conservative management and on dialysis  
Exclusion criteria: Patients with Ischemic heart disease. 
Congenital heart disease, Valvular heart disease. Patients 
with poor echo window. The selected subjects were visited 
and the questionnaire was administered after a written-

informed-consent was received from the participants and 
ethical clearance, The questionnaire included two parts as 
socio-demographic details such as age, sex, occupation, 
marital status, religion, education, socio-economic status 
(according to the standard -of -living -index and BG 
Prasad's classification), and per capita income and second 
part consisted of the history-recording, clinical-
examination along with relevant anthropometrical 
measurements, relevant laboratory investigations (CBC, 
urine routine and microscopy, blood-urea and serum-
creatinine, serum electrolytes, Blood sugar levels, both 
fasting and post-prandial, serum uric acid, serum 
phosphorous and serum calcium) and 2D 
Echocardiography. Transthoracic Echocardiography 
machine used was Mindray echo machine having adult 
cardiac probe with transducer of frequency of 3.5 MHZ. 
Height and Weight of patients were recorded for each 
patient. Blood pressure, pulse rate and character of pulse 
with vessel wall condition for elasticity was felt for each 
patient. · Clinical examination for assessment of 
cardiovascular status was done, seeing for position of 
apical impulse, whether shifted down and out, character of 
first and second heart-sounds, presence of any loud S1 or 
loud S2. Data were double entered using Microsoft excel 
2007 and analyzed using SPSS version. Data were 
summarized in frequency-tables, pie chart and histogram. 
Categorical variables were reported as proportion. 
Continuous data were described as-means (standard 
deviation) or medians (interquartile range) depending on 
the distribution of data. The T- test where applied in the 
following results whenever necessary. 

 
RESULTS 
 According to various age groups and their percentage in respective groups. Most of patients were-in age group 51-60 years 
(36%) followed by 41-50 years (26%) age group. The mean age among patients was 53.86 ± 13.11years. Out of 100 patients 
67% were males and 33% females.  

Table 1: Distribution according to age and gender 
Characteristics No. of Patients Percentage 

Age group (Years)   
<30 03 03.00 

31-40 14 14.00 
41-50 26 26.00 
51-60 36 36.00 
>60 21 21.00 

Gender   
Male 67 67.00 

Female 33 33.00 
It was observed that pallor was noted in 63% patients while 42% presented with edema. Breathlessness was observed in 
32% of the patients followed by altered consciousness (19%), flaps (9%), itching (11%), bone pain (16%) and uremic 
odour (11%). It was -observed that hypertension alone was found in 53% patients while 41% were having etiology of 
diabetes mellitus, APKD (5%), Chronic glomerulonephritis (3%) and idiopathic (2%). According to stage of severity of 
CRF. It was observed that stage IV was found in 37% patients while 33% were in stage III B.  
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Table 2: CKD Characteristics 
Characteristics Frequency (n=100) Percentage 
Clinical Findings   

Pallor 63 63.00 
Edema 42 42.00 

Breathlessness 32 32.00 
Altered Consciousness 19 19.00 

Flaps 09 09.00 
Itching 11 11.00 

Bone pain 16 16.00 
Muscle cramps 09 09.00 

Cyanosis 18 18.00 
Uraemic odour 11 11.00 

Etiology   
Diabetes Mellitus 41 41.00 

Hypertension 53 53.00 
APKD 05 05.00 

Chronic Glomerulonephritis 03 03.00 
Idiopathic 02 02.00 

Stage of CRF   
Stage III A 11 11.00 
Stage III B 33 33.00 
Stage IV 37 37.00 
Stage V 19 19.00 

The mean E/A ratio among patients was 0.83 ±0.13. The mean LVEF (%) among patients was 52.18±8.78 %. The 
RWMA among patients was 23% while systolic dysfunction in 55% and diastolic-dysfunction in 67% patients.  

 

Table 3: Distribution of -patients according to 2D -Echocardiographic findings 
2D ECHO Mean SD 
E/A ratio 0.83 0.13 

LVEF 52.18 8.78 
RWMA (%) 23 23% 

Systolic dysfunction (%) 55 55% 
Diastolic dysfunction (%) 67 67% 

It was observed that, out of 19 patients of Stage V, 14 and 15 patients had dysfunction of systole and diastole 
respectively. The cardiac dysfunction increases with stage of CKD with statistical significance.(P<0.05)  

 

Table 4: Comparison of Systolic and diastolic-dysfunction by stage of CKD 
Stage of CKD Systolic Dysfunction (%) Diastolic Dysfunction (%) 

Stage III (n=44) 19 (43.18) 23 (52.27) 
Stage IV (n=37) 22 (59.45) 29 (78.37) 
Stage V (n=19) 14 (73.68) 15 (78.95) 
Total (n=100) 55 67 

The mean E/A ratio among patients was 0.79 ± 0.14, 0.74 ± 0.11 and 0.73 ±0.17 in stage III, stage -IV and stage -V CKD 
respectively. The E/A ratio decrease with stage of CKD with statistical significance. (P<0.05).  
 

Table 5: Comparison of 2D ECHO findings and stage of CKD: 
Stage of CKD E/A ratio P value 

Stage III 0.79 ±0.14 <0.05 
Stage IV 0.74 ±0.11 
Stage V 0.73 ±0.17 

The mean LVEF % among patients was 54.53 ± 6.72, 51.18 ± 5.83 and 47.28 ±4.89 in stage III, stage -IV and 
stage -V CKD respectively. The LVEF % decreases with stage of CKD with statistical significance. (P<0.05)  

 

Table 6: Comparison of 2D ECHO findings and stage of CKD 
Stage of CKD LVEF (%) P value 

Stage III 54.53 ±6.72 <0.05 
Stage IV 51.18 ±5.83 
Stage V 47.28 ±4.89 
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DISCUSSION  
LV systolic dysfunction (LVSD) and chronic -renal 
disease (CKD) repeatedly co-exist because of the 
increasing age of the general population, the decline in the 
renal perfusion because of the deterioration of systolic 
cardiac performance and the tailored treatment of both 
states.1 These two conditions have common predisposing 
causes such as hypertension, type 2 DM, obesity and 
atherosclerosis, so that the same pathophysiological 
mechanisms are shared. People with CKD have increased 
rates of cardiovascular events, particularly when-
proteinuria is present2, 3, and this condition should be -
considered as a equivalent of coronary-heart-disease risk.4 
In present study, the majority of patients -were in age 
group 51-60 years (36%) followed by 41-50 years (26%) 
age group. The mean age among patients was 53.86 
±13.11years. 67% were males and 33% females. This 
study shows mean age falling in the 5th decade which was 
similar to the study by Anees et al.,8 while higher age was 
reported by Sardenberg et al.,9 Morranne et al.,10 and 
Agarwal et al.,11 This can be due to geographical 
differences in the studies due to higher life expectancy in 
the western world. The present study agrees to all similar 
other studies with regarding to increased male 
preponderance, which can be due to the high prevalence of 
risk factors for CKD in males.8,9,10 Increased occurrence of 
CKD in-the elderly may occur due to an age-associated 
decrease in kidney function which cannot be explained by 
other known risk factors. The disbursal of patients -
according to etiology of CRF showed that hypertension 
alone was found in 53% patients while 41% were having 
etiology of diabetes mellitus, APKD (5%), Chronic 
glomerulonephritis (3%) and idiopathic (2%) Singh et 
al.,12 in their study observed Diabetes as etiological factor 
in 22.5%. While, hypertension in 17.5% patients. 
Obstruction (10%), CGN (32.5%) and Tubulointerstitial 
lesions (15%) were also observed. Drueke et al.,13 
observed Hypertension in 23% while Diabetes in 20% 
patients. Similar observations were noted by Anees et al.,8 
and Morranne et al.,10 in their study. In present study, mean 
E/A ratio among patients was 0.83 ±0.13. The mean LVEF 
(%) among patients was 52.18±8.78 %.  The RWMA 
among patients was 23%, while systolic dysfunction in 
55% and diastolic dysfunction was found in 67% patients. 
It was observed that among, out of 19 patients of Stage V, 
14 and 15 patients had dysfunctions of Systole and 
Diastole respectively. The cardiac dysfunction increases 
with stage of CKD with statistical significance. (P<0.05) 
Tarun Rao et al.,14 studied left ventricular dysfunction 
among CKD patients observed that, 112 (47.8%) had 
systolic dysfunction and 138 (55.2%) had diastolic 
dysfunction. The systolic -as -well -as diastolic 
dysfunction prevalence increased-significantly (P<0.05) -

with worsening of renal function (39.1% for Chronic 
Kidney Disease stage -1 and 67.8% for stage -5 for systolic 
dysfunction, 34.8% for Chronic Kidney Disease stage 1 
and 77.8% for stage -5 for diastolic dysfunction). Similar 
study done by Nitin et al.,15 had noted that 51.85% of 
patients with mild /moderate Chronic Kidney Disease were 
having dysfunction of Diastole, whereas 82.6% of patients 
with severe CKD had dysfunction of Diastole. In a study 
by Losi et al.,16 among maintenance hemodialysis patients 
observed- that nearly 40% of -the patients had dysfunction 
during Diastole. Agrawal et al.,17 had reported a diastolic 
dysfunction prevalence of 30% in initial stages of -CKD 
and 53.2% in later stages of CKD.24 The dissimilarity 
between these observations could be explained on -the 
basis of the different baseline characteristics of the 
population studied. These findings suggest that there is a 
significant burden of systolic and diastolic-dysfunction of 
LV in-patients of CKD. The LVEF % decreases with stage 
of CKD with statistical significance. (P<0.05). LV-systolic 
and diastolic-dysfunctions among patients of CKD are 
significantly more prevalent which increases with 
increasing severity of CKD. Hence it is -very important, to 
routinely screen in these patients for LV dysfunction. With 
the usage of 2D Echocardiography, we can detect 
dysfunction of Left Ventricle at an-early stage of CKD 
among -the high-risk population to make an appropriate 
plan and strategies to halt or slow-down the progression of 
cardiac-dysfunction and improve prognosis. The test 
results would have been more reliable if other measures 
like invasively determined diastolic function would have 
been available. This was a limitation of present study and 
in future studies it can be improved further. Additional 
larger studies are needed to assess the importance of E/A 
ratio on cardiovascular outcome in chronic renal failure, 
and left ventricular dysfunction prove a novel target for 
intervention studies to reduce sudden death in this high-
risk population. The study presented a significant report of 
LV function among CKD-patients which can be used for 
present medical practice and used for future studies as 
well. 
 
CONCLUSION 
In this study, obtained results shows that a significant 
number of patients of CKD are in elderly population with 
male dominance. Hypertension is the major etiology for 
CKD. The cardiac dysfunction increases with stage of 
CKD with statistical significance. E/A ratio decreases with 
stage of CKD. 
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