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Presence of structural, functional loss of kidneys and/or 

glomerular �ltration rate (eGfr) less than 60 ml/min/1.73m2 

for at least three months is known as chronic kidney 

disease [1, 2]. In Pakistan, prevalence of CKD is 12.5 to 

16.6% [3]. It has �ve stages, patients with stage 5 of chronic 

kidney disease also known as end-stage renal disease 

requires renal replacement therapy, of which hemodialysis 

is the most widely used RRT all over the world [4]. In 

patients with ESRD, there are various changes in the 

structure of heart and its functions, these changes lead to 

increased morbidity and mortality from cardiovascular 

disease especially ischemic heart disease and cardiac 
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failure [5]. Cardiovascular disease is more prevalent in 

patients who are suffering from chronic renal impairment 

than in the general population [6]. The risk of sudden 

cardiac death in these patients is four to 20 times higher as 

compared to the general population [7]. Apart from 

cardiovascular disease patients of regular hemodialysis 

are at increased risk of sudden cardiac death due to 

in�ammatory state and hemodynamic overload of dialysis, 

t h e s e  c a u s e s  i s c h e m i a  o f  m y o c a r d i u m  d u r i n g 

h e m o d i a l y s i s ,  d e c r e a s e d  P R  i n t e r v a l  i n  t h e 

electrocardiogram, increased prevalence of ventricular 

repolarization changes, prolonged QT interval, and 

Ventricular Hypertrophy in End Stage Renal Disease

I N T R O D U C T I O N

Among the hemodialysis population, left ventricular hypertrophy  (LVH) is becoming a major 

cause of cardiovascular death, mainly due to myocardial infarction, heart failure, and 

arrhythmias. Objective: To determine the frequency of left ventricular hypertrophy in ESRD 

patients on maintenance hemodialysis. Methods: The Descriptive Cross-sectional study was 

conducted at Department of Nephrology, Liaquat University of Medical and Health Sciences 

Jamshoro. All patients above 18 years of age and below 65 years of age of both gender having end 

stage renal disease on maintenance hemodialysis with 3 months or more of maintenance 

hemodialysis were consecutively enrolled. On dialysis free day patients meeting inclusion 

criteria was sent for Trans Thoracic Echocardiography. Measurements was taken as inter-

ventricular septal thickness, left ventricular end-diastolic diameter and left ventricular 

posterior wall thickness through parasternal long axis or short axis just distal to the tip of mitral 

valve lea�et. Results: The mean age of the patients was 53.54 ± 11.63 years. There were 72 

(61.5%) males and 45 (38.5%) females. The mean duration of hemodialysis was 5.61 ± 0.97 

months. The mean duration of ESRD was 7.23 ± 0.78 months. Type 2 diabetes mellitus was found 

in 73 (62.4%) and hypertension in 71 (60.7%) patients. The frequency of left ventricular 

hypertrophy was found in 53 (45.3%) patients. Conclusions: The frequency of left ventricular 

hypertrophy was found to be 45.3% in ESRD patients on maintenance hemodialysis.
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array probe was used to obtain two dimensional (2D) 

echocardiograms in subjects lying in the left decubitus 

position. Measurements was taken as inter- ventricular 

septal thickness, left ventricular end-diastolic diameter 

and left ventricular posterior wall thickness through 

parasternal long axis or short axis just distal to the tip of 

mitral valve lea�et. All the information obtained from 

patients was recorded on the predesigned Proforma”. The 

study lasted 6 months from Oct 2020 to March 2021. The 

data were analyzed via SPSS version 21.0. Quantitative 

variables i.e., age, height, weight, BMI, duration of 

hemodialysis was recorded as Mean ± Standard Deviation 

(SD). Frequency and percentages were computed for 

qualitative variables like Gender and Echocardiographic 

Findings (Left Ventricular Hypertrophy). Effect modi�ers 

like gender, age, BMI, duration of hemodialysis and ESRD 

and comorbid like T2DM vs H/o HTN was controlled through 

strati�cation. Post strati�cation Chi Square Test was 

applied, keeping p-value 0.05 as signi�cant.

M E T H O D S

increased vulnerability of ventricular arrhythmias [8]. Left 

ventricular hypertrophy has been described as a more 

frequently occurred cardiovascular complication in ESRD 

patients on hemodialysis with prevalence of 70%, its 

presence in this patient population indicates poor outcome 

because it can be associated with the development of 

heart failure, ischemic heart disease, arrhythmias and 

sudden death [9, 10]. LVH occurs in concentric and 

eccentric patterns [11]. In patients with impaired renal 

function, these changes occur due to pressure and �uid 

overload [12]. Raised blood pressure, hypervolemia, 

anemia, chronic kidney disease, mineral and bone disorder 

(CKD-MBD), oxidative stress, and in�ammatory state have 

been involved in causing left ventricular hypertrophy [13]. 

In hemodialysis patients' regression of LVH has been shown 

after successful kidney transplantation [14]. In patients 

with chronic kidney disease abnormal cardiac function or 

structure of the heart can be identi�ed by using 

echocardiography [15]. Left ventricular hypertrophy is a 

risk factor for cardiac morbidity, mortality in patients on 

hemodialysis. Early detection and regression of left 

ventricular  hyper trophy can cause reduction in 

cardiovascular mortality in uremic patients. Hence this 

study was conducted with the aim to determine the 

frequency of left ventricular hypertrophy in ESRD patients 

on maintenance hemodialysis.

The Descriptive Cross-sectional study was conducted at 

Department of Nephrology, Liaquat University of Medical 

and Health Sciences Jamshoro. 100 patients above 18 years 

of age and below 65 years of age of both gender having end 

stage renal disease on maintenance hemodialysis with 3 

months or more of maintenance hemodialysis were 

enrolled via nonprobability consecutive sampling 

methods. Sample size was calculated via Openepi sample 

size calculator by taking prevalence of left ventricular 

hypertrophy in ESRD patients as 6.8% [9]. Patients with 

congenital heart diseases, poor transthoracic echo-

images, with chest deformities and chronic obstructive 

airway disease were excluded from the study. Patients on 

maintenance hemodialysis meeting the inclusion criteria 

was selected for the study. Brief history, with special 

reference to duration of ESRD and hemodialysis, history of 

comorbid like T2DM, hypertension (on treatment veri�ed by 

Physicians prescription) was taken. Heights was measured 

on stadiometer without shoes and cap in cm and later 

convert in meters. Weight was measured bathroom scale 

rounded 0.1 kg without shoes and in light clothes. On 

dialysis free day patients meeting inclusion criteria was 

sent for Trans Thoracic Echocardiography by a trained 

cardiologist. Echocardiography with a 3.3 MHz multiphase 

R E S U L T S

The mean age of “the patients was 53.54 ± 11.63 years. 

Majority of the patients (n=72, 61.5%) were presented with 

>55 years of age. There were 72 (61.5%) males and 45 

(38.5%) females (38.5%). 

Males 

39%

Females 

61% 

Females Males

Figure 1: Gender distribution of patients (N=117)

The mean weight, height, and BMI of the patients was 60.05 
2 ± 5.09 kg, 1.53 ± 0.05 m, and 27.67 ± 4.76 kg/m respectively 

2 (Table No. 1). Most of the patients had ≤ 30 kg/m of BMI. The 

mean duration of hemodialysis was 5.61 ±0.97 months 

(Table 1). Most of the patients (n=84, 71.8%) were presented 

with >5 months of duration of hemodialysis. The mean 

duration of ESRD was 7.23 ± 0.78 months (Table 1).

Table 1: Sample description (N=117)

Variable MEAN ± SD Minimum Maximum 

Mean Age

Mean Weight

Mean Height

Mean BMI

Mean Duration of Hemodialysis

Mean Duration of ESRD

53.54 ± 11.63 Years

60.05 ± 5.09 Kg

1.53 ± 0.05 m

27.67 ± 4.76 Kg/m2

5.61 ± 0.97 Years

7.23 ± 0.78 Months

18

53

1.5

18.70

4

6

65

66

1.63

33.0

7

8
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in�ammatory state have been involved in causing left 

ventricular hypertrophy [13]. In hemodialysis patients' 

regression of LVH has been shown after successful kidney 

transplantation [14]. In patients with chronic kidney 

disease abnormal cardiac function or structure of the heart 

can be identi�ed by using echocardiography [15]. The 

presence of LVH or LV dilatation (or both) is clearly a poor 

prognostic factor [19-21]. The current study was designed 

to determine LVH in ESRD patients on maintenance 

hemodialysis (MHD), due to the signi�cant discrepancy in 

the percentage determined in previous studies and 

because no such study has been conducted in our targeted 

population. This result was more in agreement with results 

of Ifeoma and Tian, they determined it in 95.5% and 68.8% 

patients respectively, both which were over 50% and 

signi�cantly high [22, 23]. The study by Kadir et al., 

determined it in 46% and 46.42% patients respectively 

both which were less than 50% and considerably lower 

[24]. A signi�cant association of LVH was found with 

hypertension. These �ndings are more in agreement with 

Kawamura et al., study as they showed that 42.31% had 

hypertension [25].  However, anemia and diabetes mellitus 

were also considerably higher in their study which was not 

found in our study. These results signify that anemia was 

the most signi�cant contributing risk factor leading to LVH 

in patients on MHD followed by hypertension and then 

diabetes mellitus. London noted that anemia is present in 

most patients initiating dialysis and that it could explain the 

high prevalence of LVH in these patients [26]. In a study by 

Ulasi et al., a strong relationship was found between 

anemia and the prevalence of LVH in patients with chronic 

renal failure [27]. Anemia has been consistently associated 

with cardiovascular morbidity and LVH in the ESRD 

population and the results of this study are consistent with 

those in the literature [28]. Anemia leads to an increase in 

c a rd i a c  wo r k l o a d  w h i c h  s u b s e q u e n t l y  l e a d s  to 

development of LVH. Several studies have been done to 

demonstrate if the reversal of anemia, using erythropoietin 

therapy, results in partial regression of LVH in the dialysis 

population with con�icting results [29].

D I S C U S S I O N

Most of the patients (n=65, 55.6%) were presented with >5 

months of duration of hemodialysis. Type 2 diabetes 

mellitus was found in 73 (62.4%) and hypertension in 71 

(60.7%) patients. The frequency of left ventricular 

hypertrophy was found in 53 (45.3%) patients. A 

signi�cantly higher association of left ventricular 

hypertrophy was observed with hypertension (p-value 

0.009) while other variables were found to be insigni�cant 

(Table 2).

Cardiovascular disease is the most common cause of death 

in patients with ESRD and accounts for most of the 

morbidity in these population [16, 17]. Dialysis patients are 

subject to atherosclerosis eventually leading to ischemic 

heart disease and myocardial dysfunction causing heart 

failure all which are highly prevalent. Eighty-four percent of 

patients at initiation of ESRD therapy have LVH, left 

ventricular (LV) dilatation, or low fractional shortening, and 

LVH has been found in 38% of patients with chronic renal 

failure (CRF) prior to the requirement for dialysis [18]. In our 

study, the frequency of left ventricular hypertrophy was 

found in 53 (45.3%) patients. In another study, LVH has been 

described as a more frequently occurred cardiovascular 

complication in ESRD patients on hemodialysis with 

prevalence of 70%, its presence in this patient population 

indicates poor outcome because it can be associated with 

the development of heart failure, ischemic heart disease, 

arrhythmias and sudden death [9, 10]. LVH occurs in 

concentric and eccentric patterns [11]. In patients with 

impaired renal function, these changes occur due to 

pressure and �uid overload [12]. Raised blood pressure, 

hypervolemia, anemia, CKD-MBD, oxidative stress, and 

Table 2: Comparison of left ventricular hypertrophy among 

patients (N=117)

Left ventricular Hypertrophy

≤55

>55

Total

Variable Total p-value
Yes No

20 (44.4)

33 (45.8)

53 (45.3)

25 (55.6)

39 (54.2)

64 (54.7)

45 (100)

72 (100)

117 (100)

 

0.883

Age of patients

Male

Female

Total

23 (37.1)

30 (54.5)

53 (45.3)

39 (62.9)

25 (45.5)

64 (54.7)

62 (100)

55 (100)

117 (100)

0.058

Gender of patients

Yes

No

Total

32 (43.8)

21 (47.7)

53 (45.3)

41 (56.2)

23 (52.3)

64 (54.7)

73 (100)

44 (100)

117 (100)

0.682

Diabetes mellitus

Yes

No

Total

39 (54.9)

14 (30.4)

53 (45.3)

32 (45.1)

32 (69.6)

64 (54.7)

71 (100)

46 (100)

117 (100)

0.009

Hypertension

C O N C L U S I O N S

The frequency of left ventricular hypertrophy was found to 

be 45.3% in ESRD patients on maintenance hemodialysis.
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