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ABSTRACT
AIMS: To study the prevalence of cardio vascular abnormalities in chronic renal failure patients. 
MATERIAL AND METHODS:  Patients included in the study underwent following tests Complete Haemogram, Renal function tests , Liver 
function tests,  Renal ultrasound, Lipid profile , Serum electrolytes, Serum Calcium, Serum Phosphorous ,Chest radiography,Electrocardiography-
12 lead and 2D echocardiography. 
RESULTS: 67% males and 33% females. In the present study, out of the 100 patients with CKD, 69 patients (69%) had Left Ventricular 
Hypertrophy (48% concentric and 21% eccentric LVH), Diastolic dysfunction was seen in 42 patients (42%) and Systolic dysfunction in 20 
patients (20%), 20 patients (20%) had pericardial effusion and 31 patients (31%) had Normal Echo study. 
CONCLUSION The present study shows that patients with chronic kidney disease have higher prevalence of left ventricular hypertrophy (LVH), 
which is more marked in patients with End Stage Renal Disease.
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INTRODUCTION
Chronic Renal Failure (CRF) is one of the common conditions which a 
physician comes across in day to day practice. 

End stage renal disease and cardiac disease seem to be inextricably 
linked. Of various causes, infection and cardiovascular events 
contribute towards large proportion of increased morbidity and 

2mortality.

Death from cardiac causes is 10- 20 times more common in patients 
with renal failure than in matched segments of the general population. 
Left Ventricular Hypertrophy (LVH) is a major Echocardiographic 
finding in Chronic Renal Failure (CRF).Prevalence of LVH increases 

3with decline of renal function.  Left ventricular hypertrophy is an 
independent predictor of survival, present in approximately 70% of 
patients at the initiation of dialysis. Echocardiography should be 
performed early in the course of CRF and may be valuable in the 

3monitoring of therapy of these patients.

AIMS OF THE STUDY
To study the prevalence of cardio vascular abnormalities in chronic 
renal failure patients admitted, attending OPD and patients undergoing 
dialysis in dialysis unit of Osmania General Hospital, Hyderabad. 

MATERIALS AND METHODS
The data for this study was collected from the one hundred subjects 
fulfilling the inclusion /exclusion criteria admitted, patients visiting 
OPD and patients undergoing dialysis in dialysis unit of Osmania 
General Hospital.

Inclusion Criteria:
The study population consists of patients of Chronic Kidney Disease 
attending the Osmania General hospital as per National Kidney 
Foundation .Patients with Chronic glomerulonephritis Hypertensive  
nephropathy Diabetic nephropathy Chronic tubulointerstitial disease 
Autosomal dominant polycystic kidney disease .

Exclusion Criteria .Patients with other cardiac disorder such as 
valvular heart disease, congenital heart disease. Paediatric cases of 
chronic Kidney Disease.

METHODS:
The following set of investigations were done  in the patients included 
in the study .Complete Haemogram, Renal function tests, Liver 
function tests, Urine analysis & culture (if required),Renal ultrasound, 
Lipid profile. Serum electrolytes, Serum Calcium, Serum 
Phosphorous, Chest radiography, Electrocardiography-12 lead and 2D 
Echocardiography. 

RESULTS AND DATA ANALYSIS
The present study comprised 100 cases of chronic kidney disease 
admitted, patients visiting OPD and patients undergoing dialysis in 
dialysis unit of OsmaniaGeneral Hospital.

1. Age Distribution:    
Table – 1: Showing age distribution of 100 cases  of  Chronic Kidney 
Disease.

2. Gender Distribution:
Table 2: Showing the Gender Distribution

3. Aetiology of CKD:
In the present study, combined Diabetes and hypertension was the 
leading cause of chronic kidney disease in 44 patients (44%), followed 
by Diabetes in 39 patients (39%), hypertension in 13 patients (13%), 
Adult Polycystic Kidney Disease (APKD) in 2 patients (2%), Chronic 
glomerulonephritis in 1 patient (1%) and obstructive pathology in 1 
patient (1%) respectively.

4. Blood  Urea Levels
Table – 4: Showing the distribution of blood Urea levels

5. Serum Creatinine levels:
Table – 5: Showing the Distribution of Serum Creatinine
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Age group (years) Frequency Percentage

31-40 4 4%

41 – 50 16 16 %

51 – 60 30 30 %

61 – 70 40 40 %

71 – 80 10 10 %

Total 100 100 %

Gender Frequency Percentage

F 33 33 %

M 67 67 %

Total 100 100 %

Level of Blood Urea (mg/dl) Frequency Percentage

50 -100 30 30 %

101-150 40 40 %

151-200 26 26%

> 200 4 4%

Total 100 100%

Level of serum Creatinine (mg/dl) Frequency Percentage

1.5 - 3.0 20 20 %

3.0 - 6.0 40 40 %

> 6.0 40 40 %

Total 100 100
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The range of serum Creatinine level in the present study was between 
1.8 - 13.1 mg/dl.

6. Staging of CKD Based on GFR as per National Kidney 
Foundation.
Table – 6 Distribution Based on GFR

7. Range of Haemoglobin levels in CKD:
Table – 7: Showing the distribution of the levels of Haemoglobin

8. Serum Potassium levels in CKD:
Table – 8: Showing levels of Serum Potassium

9. Serum Calcium levels in CKD:
Table – 9: Showing levels of Serum Calcium

10. Serum Phosphorus levels in CKD:
Table – 10: Showing levels of Serum Phosphorus

11. Total Cholesterol levels in CKD:
Table – 11: Showing serum Cholesterol levels

12. Triglycerides levels in CKD:
Table – 12: Showing Triglycerides levels in CKD

13. LDL cholesterol levels in CKD: Table -
13: Showing LDL levels in CKD

14. HDL Cholesterol levels in CKD:
Table – 14: Showing HDL Cholesterol levels

15. Electrocardiographic Changes in CKD:
Table – 15: Showing the Electrocardiographic Changes

16. Echocardiographic Findings in CKD:
Table – 16: Showing the Echocardiographic Findings

Graph – 7: graph showing the distribution of patients based on 
stages of chronic kidney disease with echo changes:

Table–17: Comparing the Base line Characteristics Of Study With 
the stages of CKD

Stage No of cases %

Stage 1 [GFR->90%] 0 0.00

Stage 2 [ GFR; GFR60-89%] 0 0.00

Stage 3 [ GFR 30-59%] 5 5.00

Stage 4 [ GFR15-29%] 33 33.00

Stage 5 [; GFR <15%] 62 62.00

Total 100 100

Level of Hb% (gm%) Frequency Percentage

5.1 - 7.0 19 1 9 %

7.1 - 9.0 50 50 %

9.1 – 11 29 29 %

> 11 2 2 %

Total 100 100 %

Level of Sr.Potassium meq/L Frequency Percentage

<3 1 1 %

3.1 - 4.0 21 21 %

4.1 – 5.0 40 40 %

5.1 - 7 38 38 %

Total 100 100 %

Levels of Sr.Calcium mg/dl Frequency Percentage

6 - 7 9 9 %

7.1 - 8.0 21 21 %

8.1 - 9 38 38 %

9.1 - 10 21 21 %

10.1 - 11 10 10 %

> 11 1 1 %

Total 100 100 %

Levels of Sr.Phosphorus  mg/dl Frequency Percentage

2 – 4 19 19 %

4.1 - 5.0 46 46 %

5.1 - 6 27 27 %

6.1 - 7 6 6 %

> 7 2 2 %

Total 100 100 %

Level ofTotal Cholesterol (mg/dl) Frequency Percentage

< 150 5 5 %

151 - 200 63 63 %

> 200 32 32 %

Total 100 100 %

Level of  Triglycerides (mg/dl) Frequency Percentage

< 150 14 14 %

151 – 170 57 57 %

> 170 29 29 %

Total 100 100 %

Level of  LDL Cholesterol mg/dl Frequency Percentage

< 100 13 13 %

101 – 130 67 67 %

> 130 20 20 %

Total 100 100 %

Level of HDL Cholesterol (mg/dl) Frequency Percentage

< 30 52 52 %

31 – 40 34 34 %

> 40 14 14 %

Total 100 100 %

Particulars Frequency Percentage

LVH 63 63 %

ST-T changes 30 30%

NO LVH 31 31 %

Low  voltage complexes 6 6%

Particulars Frequency Percentage

Concentric LVH 48 48%

Eccentric LVH 21 21%

Diastolic dysfunction 42 42%

Systolic dysfunction 20 20%

Pericardial effusion 20 20%

Normal 31 31%

Parameter Stage 5(a) Stage 4(b) Stage 3(c) P-Value
Blood Urea 

(mg/dl) 160.16 ± 
27.08

100.60 ± 
20.08

89.2 ± 
23.71

a vs b <0.001*
a vs c <0.001*
b vs c <0.001*

Serum 
Creatinine 

(mg/dl) 7.50 ± 2.01 3.20 ± 0.51 1.96 ± 0.15

a vs b <0.001*
a vs c <0.001*
b vs c <0.001*

GFR 
(ml/min)

7.09 ± 2.33 20.13 ± 3.73
37.26 ± 

4.49

a vs b <0.001*
a vs c <0.001*
b vs c <0.001*

Hemoglobin 
(gm%)

7.41 ± 1.04 9.39 ± 0.80
11.04 ± 

0.57

a vs b <0.001*
a vs c <0.001*
b vs c <0.001*

Total 
Cholesterol 200.41 ± 

17.67 193 ± 13.07
188.6 ± 
29.66

a vs b >0.05
a vs c >0.05
b vs c >0.05

Triglycerides
164.75 ± 

12.50
166.91 ± 

5.32
164.45 ± 

12.20

a vs b >0.05
a vs c >0.05
b vs c >0.05

LDL 
Cholesterol 114.40 ± 

10.61
124.48 ± 

5.93
125.2 ± 

9.50

a vs b <0.001*
a vs c <0.001*
bvs c <0.001*
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* Denotes a significant difference

DISCUSSION
Premature cardiovascular disease is a significant cause of morbidity 
and mortality among patients with CKD.

Echocardiography provides an excellent non-invasive method to 
delineate details of the anatomy of cardiac cavity, wall dimensions and 
wall movements. It is now increasingly used in the assessment of 
cardiac performance and is also invaluable in the demonstration of 
structural abnormalities such as LVH and pericardial effusion.

Left ventricular hypertrophy is the single strongest independent 
predictor of adverse cardiovascular events. LVH is a major 
echocardiographic finding in ureamic patients. In the present study, 4 
(6%) patients of Stage III, 18(26%) patients of Stage IV and 47(68%) 
patients of Stage V chronic kidney disease group had Left Ventricular 
Hypertrophy.

SA Kale, NS Kulkarni, S Gang, A Ganju, L Shah, MM Rajapurkar 
conducted prospective study includes 161 patients of end stage renal 
disease entering haemodialysis programme between 1-6-97 to 31-12-
99. Patients were evaluated for left ventricular disease manifesting as 
systolic dysfunction, left ventricular hypertrophy & left ventricular 
dilatation on echocardiography after 4 to 12 weeks of initiating 
haemodialysis.  Left ventricular disease was common & encountered 
in 105 (65.2%) patients. Only 56 (34.8%) had normal echocardiogram. 
We observed systolic dysfunction in 24 (14.9%), left ventricular 
hypertrophy in 88 (54.7%) & left ventricular dilatation in 42 (26.1%) 
pat ients .  Hypertension,  older  age,  male  sex,  anaemia, 
hypoalbuminemia and hypocalcaemia were found to be significantly 
associated with manifestations of left ventricular disorders. Patients of 
end stage renal disease with diabetes had higher frequency of systolic 
dysfunction (37.8%) as compared to non-diabetic patients (8.06%). It 
is concluded that left ventricular disorders are common in end stage 
renal disease patients entering haemodialysis programme and 
aggressive control of hypertension and anaemia can help to prevent 

32these disorders.  N.A.Tomilina, G.V.Volgina, B.T.Bikbov, 
Yu.V.Perepechyonickh, I.I.Stenina conducted a study on 150 patients 
with CRF and 160 patients  with ESRD . Concentric LVH was 
observed in 29.3% in the predialysis group with LVH, eccentric LVH 
was in 23.3%. In the group of HD patients LVH was detected in 78.1%: 
concentric LVH was found in 51.8% and eccentric LVH was present in 
26.3%. In patients without LVH we found concentric remodeling of 
left ventricle in 16.7% of predialysis patients and in 13.1% of HD 
patients (p<0.05). We found that risk factors for LVH were the decline 
in Ccr (p<0.05), age (p<0.001), increase of blood pressure (p<0.0001), 
anaemia (p<0.04). In HD patients additional risk factors were: levels 
phosphorus (p<0.0001), product CaxP (p<0.0001) and interdialytic 
weight gain (p<0.05). Risk factors for concentric remodeling were age 
(p<0.05), duration of predialysis hypertension (p<0.04), creatinine 

4plasma level (p<0.05), anaemia (p<0.005) .

Ifeoma I. Ulasi, FWACP; Ejikeme B. Arodiwe, FWACP; Chinwuba K. 
Ijoma, FMCP conducted study on One hundred consecutive patients 
with CKD . The most prevalent type of LVH was eccentric 
hypertrophy, which was found in 54.6%, while concentric was seen in 
40.9%. Hypertension was present in 85.2% of the patients. The 
predominant causes of CKD were chronic glomerulonephritis 
(43.2%), hypertension (25%), and diabetes mellitus (14.8%). All the 
patients studied had advanced CKD, either stage 4 or 5 of the Kidney 
Disease Outcome Quality Initiative classification of CKD. Stepwise 
method of multiple linear regressions identified mean arterial pressure 
(32%), haemoglobin concentration (22%), male sex (17%), and 
creatinine clearance (24%) as predictors of LVH in CKD.

S Agarwal, P Dangri, OP Kalra, S Rajpal conducted study to assess the 
prevalence of systolic and diastolic dysfunction in patients of chronic 
renal failure on conservative management on Sixty patients with 
varying degree of chronic renal failure (CKD) The prevalence of left 
ventricular hypertrophy (LVH) along with systolic dysfunction in 
severe CRF group was 30%, which was significantly higher than 
mild/moderate group (3.3%). The prevalence of LVH along with 
diastolic dysfunction in severe CRF group was 53.2%, which was 

 3significantly higher than mild/moderate CRF group (30%) . Parfrey 
PS, Foley RN, Harnett JD, Kent GM, Murray DC, Barre PE conducted 
study on 432 end-stage renal disease patients who survived at least 6  
months had an echocardiogram on initiation of dialysis therapy. On 

initiation of ESRD therapy 16% of patients had systolic dysfunction, 
41% concentric LV hypertrophy, 28% LV dilatation, and only 16% s 

21had normal echocardiograms . In our study Pericardial effusion was 
found in 20 (20%) cases.14 cases had mild and 6 patients had moderate 
pericardial effusion Frommer JP et al has reported an incidence of 

55pericardial effusion in 18 out of 50 (36%) patients.

Gupta et al reported an incidence of 8.8% in patients on maintenance 
56Haemodialysis.  The present study shows that patients with chronic 

kidney disease have higher prevalence of left ventricular hypertrophy 
(LVH), which is more marked in patients with End Stage Renal 
Disease.

CONCLUSIONS
The high prevalence of Left ventricular hypertrophy in these 
populations on echocardiography implies that these patients require 
detailed cardiovascular evaluation despite absence of symptoms, and 
also that various efforts aimed at prevention and control of left 
ventricular hypertrophy should be started early during the course of 
renal insufficiency, such as effective control of hypertension 
,anaemia.The progressive increase in the prevalence of LVH as a 
function of declining renal function is important information for 
planning the timing of interventions. 
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