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ABSTRACT 
 

Background: The frequency of End Stage Renal Disease (ESRD) is rising globally and it has grown into an 
important public health problem. Left ventricular hypertrophy (LVH) is cardiac problem in which the myocardium of 
left ventricle becomes thickened. Anaemiais defined as the reduction in the quantity of the hemoglobin and the red 
blood cells. Anemia is one of the known contributory factors for the development of LVH. 
Aim: To assess the association of Left ventricular hypertrophy with Anemia in patients on maintenance 
hemodialysis as detected by echocardiography  
Methods: This cohort study was conducted at Sheikh Zayed Hospital’s Dialysis Centre, Lahore for 1 year. The Non 
probability purposive sampling technique was used to include the patients of ESRD on Hemodialysis. Informed 
consent was taken from all the patients.  
Results: In our study, the overall mean age was 46.4±13.1 years . There were 35 (58.3%) males in anemic and 
33(55.0%) in non-anemic group. The LVH size for anemic group was 10.2±2.9 mm while for non -anemic was 
8.2±1.4 mm. The LVH was found to be present in 32(53.3%) of anemic while in only 2(3.3%) of non-anemic cases. 
Risk of LVH in about 3 times high in ESRD patients with anemia i.e., RR=2.89 95%CI; 2.108, 3.963). 
Conclusion: Our study results concluded that significant association was found between the Left ventricular 
hypertrophy with Anemia in patients on maintenance Hemodialysis as detected by echocardiography; however, 
Odd Ratio (OR) showed more risk in anemic patients as compared to other. 
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INTRODUCTION 
 

The incidence and prevalence of Chronic Kidney Disease 
(CKD) are on the rise globally and it has grown into an 
important public health problem 1. The ultimate outcome of 
CKD in majority of patients is End Stage Renal Disease 
(ESRD) requiring renal replacement therapy (RRT), which 
necessitates ever-growing dialysis and transplants and 
imposes huge economic burden on the healthcare 
systems2. The social and financial inferences of CKD are 
considerable not only because of morbidity and mortality, 
related to its conversion to ESRD, but also with accelerated 
cardiovascular disease (CVD)3,4. Cardiovascular Disease is 
the leading cause of mortality in patients with CKD 
accounting for 10 to 100 times higher in Hemodialysis 
patients5. It is important to note that the majority of patients 
with CKD die of CVD before reaching ESRD6. 

Patients with ESRD have high risk of CVD which 
includes Coronary artery disease, Left Ventricular 
Hypertrophy (LVH), Left Ventricular Diastolic Dysfunction 
(LVDD) and Heart failure7. LVH is the most prominent 
structural cardiovascular alteration in CKD patients and is 
found in approximately 30 to 45 percent of patients with 
CKD and more severe LVH is noted with decreasing 
glomerular filtration rate (GFR)8,9. Concentric LVH has 
been found in patients with CKD and documented by  
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echocardiography in 42% patients when dialysis starts10 
and in as many as 75% patients who are taking dialysis 
from last 10 years11. Arterial Hypertension is associated 
with LVH in patients with CKD and it has been found that 
increase in arterial stiffness leads to LVH before start of 
Hemodialysis. Other risk factors for the development of 
LVH in patients with CKD principally include Body Mass 
Index, Anemia, Hypertension and Ischemic heart disease12. 

LVH is a powerful predictor for mortality of ESRD 
patients and is strongly related to the 60% higher risk of 
sudden mortality. Severe LVH may eventually lead to Left 
ventricular dilatation which itself is strong predictor of poor 
outcome. The level of hemoglobin is found to be strong 
enough that it can predict the severity of LVH in patients 
undergoing hemodialysis for prolonged time, with each 
1gm/dl reduction in hemoglobin can cause a 6% upsurge in 
the risk of LVH12. The risk of the LVH was 32% more for 
every 0.5gm/dl reduction in hemoglobin level13.  

Thus, anemia is proved to be the risk factor of 
developing LVH and adverse outcomes in cases of renal 
dysfunction. It may also cause compensatory rise in the 
cardiac output, this rise in cardiac functioning may increase 
the growth and dilation of left ventricular, along with the 
other risk factors and metabolic irregularities related to the 
CKD. The partial regression of LVH in dialysis depended 
patient is possible with correction of anemia14. The 
relationship of LVH with anemia in patients of ESRD on 
maintenance Hemodialysis is not known in our population.  
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The objective of the study was to assess the 
association of left ventricular hypertrophy with anemia in 
patients on maintenance hemodialysis as detected by 
echocardiography. 
 

MATERIAL AND METHOD 
 

It was a cross sectional study. It was done at Sheikh Zayed 
Hospital Dialysis Centre, Lahore from15th Jan 2016 to 30th 
August 2016 Non probability consecutive sampling 
technique was used. The sample size of 120 patients (60 
patients in two groups) was estimated by using 95% 
confidence level, 80% power of test with expected finding 
of LVH among Anemic patients with End Stage Renal 
Disease with Hb>10g/dl &Hb<1 
0g/dl of 25% & 50% respectively14. 
Selection criteria: Patients of ESRD, aged 18 years and 
above, male or female, with creatinine clearance < 15 
ml/min and on maintenance Hemodialysis 2-3 times per 
week through arterio-venous Fistula, arterio-venous Grafts, 
Permanent dialysis catheters or temporary catheters were 
included.Patients having known valvular disease (Aortic 
Stenosis and aortic Regurgitation) on echocardiography 
were excluded. 
Data collection procedure: All the patients undergoing 
maintenance hemodialysis were enrolled by non-probability 
purposive technique after taking informed consent. The 
data were collected on the questionnaire. The 
echocardiography was done by single observer before the 
start of next hemodialysis session. LVH was defined on the 
basis of echocardiographic estimation of left ventricular wall 
thickness on M-mode in the long axis parasternal view at 
papillary muscle level > 10mm.27 Screening of anemia was 
done by checking hemoglobin level in blood sample at the 
same time which is routinely done. Anemia is defined as 
hemoglobin of less than 10 gm/dl in ESRD patients 15. 
Data Analysis: Data for age, duration of dialysis was 
described by using Means ± SD. Data for Gender, Anemia, 
HTN, IHD and LVH status was described by using 
frequency and percentages. Age & Dialysis duration was 
analyzed by using “t” test. Association was determined by 

calculating relative risk. P value 0.05 was considered 
significant. 
 

RESULTS 
 

The mean age of anemic patients was 45.0±12.9 years and 
mean age of non-anemic patients was 47.8±13.2 years. 
There were 35(58.3%) males in anemic and 33(55%) in 
non-anemic group and again the difference observed was 
insignificant with p-value 0.854. Among anemic, 9(15%) 
had AV bridge graft, while 40(66.7%) had AV fistula. The 
mean duration of dialysis was 3.7±2.2 years in anemic 
while 3.9±2.1 years in non-anemic patients. The mean 
systolic blood pressure was 148±19mmHg and for non-
anemic was 136±23mmHg. The mean diastolic blood 
pressure was 83±14mmHg and for non-anemic was 
77±15mmHg. There were 50(83.3%) cases in anemic who 
had hypertension as compared to 36(60%) of non-anemic. 
The LVH size for anemic group was 10.2±2.9 mm while for 
non-anemic was 8.2±1.4mm. The difference observed was 
highly significant between two groups with p-value <0.001 
(Table 1). 

The LVH was found present in 32(53.3%) of anemic 
while in only 2(3.3%) of non-anemic cases. The difference 
was highly significant with p-value <0.001. Risk of LVH in 
about 3 times high in ESRD patients with anemia i.e., 
RR=2.89 95%CI; 2.108, 3.963) (Table 2). 
 
Table 1: Baseline characteristics of patients 

 Group 

Anemic Non Anemic 

N 60 60 

Age (Years) 45.0±12.9 47.8±13.2 

Gender 
Male 35 (58.3%) 33 (55%) 

Female 25 (41.7%) 27 (45%) 

Angio 
access 

AV bridge Graft 9 (15%) 12 20(%) 

AV fistula 40 (66.7%) 41 (68.3%) 

Permanent Catheter 8 (13.3%) 5 (8.3%) 

Temporary Catheter 3 (5%) 2 (3.3%) 

Dialysis duration (Years) 3.7±2.2 3.9±2.1 

SBP 148±19 136±23 

DBP 83±14 77±15 

Hypertension 5 (83.3%) 35(60%) 

LVH Size (mm) 10.2±2.9 8.2±1.4* 

* signif icant (p<0.05) 
 
Table 2: Association of LVH with anemia 

LVH 
Group 

Anemic Non Anemic 

Present 32 (53.3%) 2 (3.3%) 

Absent 28 (46.7%) 58 (96.7%) 

Total 60 (100%) 60 (100%) 

Relative risk = 2.891 (95%CI: 2.108, 3.963) 

 

DISCUSSION 
 

In patients of CKD, the cardiovascular diseases are most 
prevalent and most common cause of mortality and severe 
morbidity16. Although coronary heart diseases and 
arrhythmias are common, LVH is also the most common 
cardiovascular disease in such cases17,18. LVH can be 
detected in >70% patients of ESRD and upsurges the risk 
for cardiac ischemia and congestive heart failure in ESRD 
patients taking dialysis13,19. In our study, the anemia was 
observed in 60(50%) patients on maintenance 
hemodialysis. The LVH size for anemic group was 
10.2±2.9mm. The LVH was found to be present in 
32(53.3%) of anemic while in only 2(3.3%) of non-anemic 
cases. The difference was highly significant with p-value 
<0.001.  

Literature showed vast variation in rate of LVH in 
patients of CKD & ESRD. Naito et al., conducted a study 
and observed that the rate of LVH was 10% on ECG by 
applying Sokolow-Lyon criteria and 14% by applying 
Cornell criteria in CKD patients20. But, in Spanish study on 
hypertensive CKD patients, > 20% patients had LVH on 
ECG using by Cornell criteria21. In the meantime, Foley et 
al., observed that LVH was noted in 74% ESRD patients by 
using echocardiography before starting the dialysis19, while 
Levin et al., observed overall incidence of LVH as 36% on 
echocardiography in ESRD patients13. In our study LVH 
was found to be present in 32 (53.3%) anemic patients 
while in 2 (3.3%) non-anemic cases. This difference was 
highly significant (p<0.01). 

LVH in CKD patients is mainly recognized to anemia 
and hypertension20,22. Barde et al23 presented that left 
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ventricular diastolic dysfunction & hypertrophy are the most 
common findings of echocardiography. There was 
significant relationship between anaemia and LVH. But this 
study was done in CKD non dialysis dependent patients 
where as we have conducted study in ESRD patients.  

Laddha et al24. proposed on the basis of their findings 
that frequency of cardiovascular dysfunction in ESRD 
patients is high and left ventricular dysfunction was the 
most common cardiovascular dysfunction. Thus,LVH is a 
common abnormality in patients of ESRD. Diastolic 
dysfunction was more common than systolic dysfunction in 
ESRD patients. Major risk factors for LVH and diastolic 
dysfunction are hypertension and anaemia.  

Later on, it was proposed that few corrections in the 
hemoglobin level or anemia by using the recombinant 
human glycoprotein i.e. erythropoietin, can help to regress 
the progression of LVH25 Ifeoma et al26., found that anemia 
is significantly associated with LVH in ESRD cases. They 
found a very strong relationship between LVH and CKD in 
developing nations. London et al observed that the anemia 
can be present in about >50% ESRD patients and that it 
could elucidate the high rate of LVH in ESRD patients27. 

 

CONCLUSION 
 

Our study results concluded that there is significant 
association between the LVH with anemia in patients on 
maintenance hemodialysis as detected by 
echocardiography, however RR showed more risk in 
anemic patients as compared to other.  
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