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Abstract
Anaemia is a common complication of chronic kidney disease(CKD), and has been shown to
worsen as CKD advances. It has also been identified as an independent predictor of left
ventricular hypertrophy (LVH) among CKD patients, and worsens their cardiovascular outcome,
and impacts negatively on their quality of life.
The aim of this study was to assess the prevalence and geometric pattern of LVH among anaemic
CKD patients, and the relationship between the severity of anaemia and its impact on the quality
of life of anaemic CKD patients attending nephrology clinic at Lagos State University Teaching
Hospital.
Methods: A cross sectional analytical study was carried out within a 10 month period (April
2016 to January 2017). A total of one hundred and sixty three subjects were recruited which
included one hundred and two anaemic CKD subjects and sixty one CKD subjects without
anaemia as controls. Karnofsky structured questionnaire was used to assess quality of life,
echocardiogram was used to determine the presence of LVH, the left ventricular geometric
pattern (L.V geometry) and the left ventricular systolic function, while the packed cell volume
was used to categories subjects into severity of anaemia.
Result: The mean age of anaemic CKD subjects was 54.04 ± 14.47 years, while those of controls
was 54.92 ± 15.67 years, with t = -0.364, p = 0.717. The duration of CKD among anaemic CKD
subjects was 3.41 ± 5.22 years and controls was 3.09 ± 2.57 years, with t = 0.442 and P = 0.659.
The prevalence of anaemia among CKD subjects was 102(62.6%), and it significantly worsens
as CKD advances, which ranged from 42.3% in stage 3 to 93% in stage 5 (X2 = 29.69, p <
0.001). The mean physical performance score was significantly lower among anaemic CKD
6

subjects than controls, which was 73.17 ± 12.95 and 84.59 ± 11.04 respectively, with t = -5.739
and P < 0.001. Furthermore, the mean physical performance score decreases significantly with
advancing CKD among both study groups. The prevalence of LVH among anaemic CKD
subjects was 64(68.8%), and was not significantly different among CKD subjects without
anaemia was 33(57.9%), X2 = 1.845, p = 0.174, O.R = 1.61, and 95% C.I was 0.81 – 3.17. The
most frequent pattern of LVH seen among both groups was concentric LVH which was 50
(53.8%), and 25(43.9%) among both anaemic CKD subjects and controls respectively, X2 =
2.385, and p = 0.497. The overall prevalence of left ventricular systolic dysfunction among
subjects was 68(45%), with significantly higher frequency among anaemic CKD subjects
58(61.7%), than controls 10(17.5%), with X2 = 27.952 and p < 0.001, O.R = 7.57, and 95% C.I =
3.43 – 16.73. Also there was a strong negative correlation between packed cell volume and left
ventricular mass index with correlation coefficient (r = -0.345, p = 0.001) among anaemic CKD
subjects, but weak positive correlation among controls (r = 0.001, p = 0.993).
Conclusion: This study showed that CKD patients with anaemia had significant impairment in
their physical ability than CKD patients without anaemia, and high prevalence of LVH and poor
left ventricular systolic function among them.
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Anaemia in chronic kidney disease in LASUTH: Impact on quality of life and left
ventricular mass index
1.1

Introduction

Cardiovascular disease (CVD) is highly prevalent among end-stage renal disease (ESRD)
patients and is the main reason for their high mortality and morbidity rates(1). A large proportion
of patients starting renal replacement therapy (RRT) also have CVD, suggesting that the
pathogenic factors leading to cardiac dysfunction begin in the early stages of chronic kidney
disease (CKD). This is of major importance, as it has been widely demonstrated that
cardiovascular status at the beginning of dialysis strongly affects patients’ outcome (2). Many
factors account for the strong relationship between CKD and CVD, but the contribution of
anaemia and hypertension to the development of cardiac abnormalities have been proven to be
substantial (3).
Anaemia is an important pathogenic factor responsible for cardiovascular abnormalities such as
heart failure and in particular left ventricular hypertrophy (LVH), which significantly worsens
the prognosis of CVD morbidity, mortality and the quality of life outcome among CKD
patients(1). This could explain the association between anaemia with both hospitalization and
mortality rates in such patients and leads to the expectation that correction of anaemia may
improve cardiovascular status and long-term prognosis.
A partial regression of LVH after partial correction of anaemia has been observed in several
studies(4,5), but it is still unclear whether normalizing haemoglobin concentrations produces
additional cardiac advantages. Indeed, no significant differences between partial and complete
correction of anaemia in inducing regression of established LVH have been demonstrated so far,
14

but further investigation is needed. Furthermore, because anaemia affects the quality of life of
CKD patients, normalization of anaemia improves quality of life and physical function of
selected categories of patients(6). Also keeping in mind the potential risks of haemoglobin
normalization in haemodialysis patients such as stroke, hypertension, vascular access thrombosis
with severe heart disease and grafts, individualising the target haemoglobin concentration to the
characteristics of the patient is the most important approach in the management of such
patients(6).
Chronic Kidney Disease has a significant impact on Quality of Life (QoL)(7), and this impact
may vary from one stage of CKD to another, as well as from one domain of Quality of life to
another; with some domains being more affected than others(8). Furthermore, complications of
CKD such as anaemia, cardiovascular diseases, mineral bone disease, malnutrition, and other comorbid conditions, such as hypertension, diabetes and dyslipidaemia negatively affect physical
functioning and well-being. Therefore early recognition of these complications with overall
quality of life assessment helps to improve the burden and well-being of CKD patients.
1.1.1 Burden of disease
According to the United States Renal Data System(USRDS) report of 2015, the estimated
prevalence of CKD was reported to be 13.6% in the general population(9). The prevalence has
been higher among the elderly population (above 65 years), which has peaked at a prevalence of
10.7% in 2013(9). However, mortality from CKD especially stages 4 to 5, has been estimated to
be 60% from 2008 to 2013(9).
There have been advances in medical care of dialysis treatment over recent years, despite such,
mortality and morbidity among end-stage renal disease (ESRD) patients still remains
significantly higher when compared with the general population, mainly due to an excess of
15

cardiovascular disease (CVD). As evidenced by the United States Renal Data System,
cardiovascular mortality in dialysis patients is approximately 10 to 20 times higher than that of
the general population(10). CVD is the leading cause of death in these patients, accounting for
more than 50% of deaths, and is also responsible for 30% of hospitalisations(10), therefore, the
prevalence of CVD is already very high at the start of RRT.
However, in a Canadian study(11), in which CVD was assessed among CKD patients, CVD was
found to be highly prevalent in patients starting RRT, and 14% of the patients had coronary
artery disease, 19% had angina pectoris, 31% had cardiac failure and 7% had dysrhythmia;
whereas on echocardiographic evaluation 15% of the patients had systolic dysfunction, 32% had
left ventricular dilatation and 74% had left ventricular hypertrophy (LVH)(11). Similar results
were reported from data from the Lombardy Registry(2).
Large studies have found an inverse relationship between haematocrit level, morbidity and
mortality in dialysis patients. In an analysis of more than 75,000 haemodialysis patients with
different haematocrit levels, improved survival rates were associated with increasing
haematocrit; patients with haematocrit less than 27% and between 27% and 30% showed a
relative risk for all-cause death of 1.51 and 1.20 respectively, compared to a reference group with
haematocrit between 30% to 33%, whereas for patients with haematocrit in the range 33% to
36% the relative risk was 0.90(12). In another analysis of the same population, the adjusted risk
for all-cause hospitalization was also correlated to haematocrit level, and a relative risk of future
hospitalization of 1.30, 1.14 and 0.89 was demonstrated for patients with haematocrit levels less
than 27%, 27% to 30% and 33% to 36%, respectively(13).
The impact of anaemia and LVH on cardiovascular status of CKD patients was well revealed in a
multi centre community based longitudinal study which reported that LVH increases the
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composite risk of myocardial infarction, stroke and death by 74% with a hazard ratio of 1.67,
while anaemia increased the risk by 63.1% with hazard ratio of 1.51, and the combination of
anaemia and LVH increased the risk for cardiovascular disease mortality by 80% with hazard
ratio of 3.30(14).
Moreover, the benefit of correcting anaemia also persists for higher levels of haematocrit;
haemodialysis patients with haematocrit levels >33% had a 16-22% lower risk of hospitalization
and death compared with all the other patients(15). Further studies, like the analysis of data from
the Lombardy Registry showed that all cause mortality significantly decreased with the increase
in haematocrit levels (odds ratio 0.95 per unit of haematocrit) among dialysis patients; the same
trend was observed for hospitalization rate(16). Other studies have shown that higher
haemoglobin among CKD patients was associated with a decreased relative risk for both
mortality and hospitalization(17,18), and anaemia has been shown to be an independent predictor
of non-elective hospitalization (risk ratio 0.987, P = 0.0004)(18). Therefore, these studies have
revealed the high prevalence of morbidity and mortality associated anaemia among CKD
patients, and better outcome when haemoglobin level is higher.
1.1.2 Justification
Cardiovascular disease (CVD) is highly prevalent among CKD patients with high morbidity and
mortality(1). Also CKD patients tend to develop these cardiovascular disease prior to onset of
ESRD, in addition such patients die from CVD more rather than progression to ESRD(1). LVH
is considered an important risk factor for progression of CVD and an independent predictor for
adverse cardiovascular outcomes among CKD patients(19). The adverse cardiovascular outcome
associated with LVH include, congestive cardiac failure, ischemic heart disease, stroke and
sudden cardiac death among CKD patients, which accounts for the high mortality among CKD
17

patients. Furthermore, haemoglobin level has been found to predict the degree of LVH(19), and
both LVH and anaemia are determinants of cardiovascular outcomes(20). Correction of anaemia
with erythropoietin therapy has been shown to influence the regression of left ventricular
mass(4,21–23).
Two studies in Nigeria(24,25) that have determined the prevalence and geometric pattern of
LVH and anaemia among CKD patients in Nigeria, and these studies have reported a high
prevalence of both LVH and anaemia, and a significant correlation between them among CKD
patients. However, these studies were not primarily focused on anaemic CKD patients, but
focused more on hypertensive patients. This is evidenced in the inclusion criteria which recruited
hypertensive patients who had stopped there antihypertensive medications for many years before
presenting with CKD, while CKD patients who were on any antihypertensive medications or any
medications that could affect their blood pressure were excluded from the study(24).
Furthermore, these studies were not aimed at assessing for left ventricular mass regression after
correction of anaemia with erythropoietin therapy; neither did these studies compare the degree
of left ventricular mass with the severity of anaemia.
Evidence based studies have shown that anaemia reduces the QoL among CKD patients, with
significant correlation between the level of anaemia and physical activity, vitality, fatigue
emotional status, sexual activity and cognitive functions(26–28). Also, CKD progression has
been associated with reduced QoL(29). It has been shown that all QoL dimensions deteriorated
significantly across CKD stages with the lowest scores in CKD 5. Therefore, assessment of
quality of life in CKD has become a vital tool not only in the monitoring of treatment outcomes,
but also because it has been established to significantly influence morbidity and mortality(30).
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Therefore, this study aims to add to the pool of knowledge on the prevalence and geometric
pattern of left ventricular mass among anaemic CKD patients, and to correlate the level of
anaemia with left ventricular mass index and their quality of life (physical function).

1.1.3

RESEARCH QUESTIONS

1. What is the prevalence of left ventricular hypertrophy among anaemic CKD patients?
2. What is the geometric pattern of left ventricular hypertrophy among anaemic CKD
patients?
3. Is there any correlation between the severity of anaemia and the quality of life (physical
performance) among anaemic CKD patients?
1.1.4

GENERAL AND SPECIFIC OBJECTIVES

1.1.5

AIM:

This study aims to assess the prevalence and geometric pattern of left ventricular hypertrophy
among anaemic CKD patients, and the relationship between the severity of anaemia and its
impact on their quality of life (physical performance).
1.1.6

SPECIFIC OBJECTIVES:

1. To determine the prevalence of left ventricular hypertrophy among anaemic CKD
patients as compared to CKD patients without anaemia.
2. To determine the geometric pattern of left ventricular hypertrophy among anaemic CKD
patients as compared to CKD patients without anaemia.
3. To correlate the severity of anaemia with left ventricular mass index.
19

4. To correlate the severity of anaemia and quality of life (physical performance) among
CKD subjects.
1.1.7 Hypothesis
1. There is difference in the prevalence and geometrical pattern of left ventricular
hypertrophy in anaemic CKD patients when compared to CKD patients without anaemia.
2. There is a correlation between the severity of anaemia and the quality of life score
(physical performance).
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Literature Review
Epidemiology of cardiovascular disease in chronic kidney disease patients

Chronic kidney disease (CKD) is defined as abnormalities of kidney structure or function present
for more than 3 months with implication for health(31). Criteria for CKD assessment include any
of the following persisting for more than 3 months. Decreased GFR < 60ml/min/1.73m2 or
albuminuria defined as albumin excretion rate ≥ 30mg/24 hours or albumin creatinine ratio ≥
30mg/g ( ≥ 3mg/mmol), urine sediment abnormalities, electrolyte and other abnormalities due to
tubular disorders, abnormalities detected by histology, structural abnormalities detected by
imaging, and history of kidney transplantation. Stages of CKD are categorized based on
estimated glomerular filtration rate (eGFR) defined as follows: stage 1 eGFR ≥ 90ml/min/
1.73m2, stage 2 eGFR of 60 – 89 ml/min/1.73m2, stage 3a eGFR of 45 – 59 ml/min/1.73m2,
stage 3b eGFR of 30 – 44 ml/min/1.73m2, stage 4 eGFR of 15 – 29 ml/min/1.73m2, stage 5
eGFR of < 15 ml/min/1.73m2 (31).

CKD prevalence is estimated to be 8-16% worldwide. This prevalence has been observed to be
increasing in many populations. For instance, the United State Renal Data Registry (USRD)(10)
data shows that the prevalence of CKD in the USA is increasing. The prevalence of stage 3–4
CKD increased from ~5.5% in the 1988–1994 survey to >8% in the 1999–2004 survey. The
prevalence of end-stage renal disease (ESRD) has steadily increased by 18% between 2000 and
2007; in 2010, ESRD was estimated to affect 1,699 per 1 million US individuals(10).
The New Opportunities for Early Renal Intervention by Computerized Assessment
(NEOERICA) study(32) which reported the prevalence of CVD among CKD patients to be
19.9%, and revealed that CVD prevalence increases as CKD advances, with early CKD (eGFR >
21

60ml/min/1.73m2) having a CVD prevalence of 14.8%, while advanced CKD (eGFR <
30ml/min/1.73m2) have a CVD prevalence of 50.7%.
According to National Health and Nutrition Examination Survey (NHANES) survey(33) in 2007
to 2010, CVD was present among 29.6% and 13.0% of adults with CKD Stages 3-5 and Stages
1-2, respectively, compared to 5.5% of those without CKD. However, coronary artery disease
(CAD) had a prevalence of 8.7% in stage 1-2, and 17.6% in stage 3-5, while only 3.7% was
reported in patients without CKD. Stroke was reported to be 5.3% in stage 1-2, 12% in stage 3-5,
and 1.9% among patients without CKD. Congestive heart failure was reported as 3.9%, 11.1%,
and 1.3% among stage 1-2, stage 3-5 patients with CKD and those without CKD respectively.
Aetiopathogenesis of anaemia in CKD
Anaemia is common among CKD patients and prevalence worsens as CKD advances(34). The
postulated aetiopathogenesis for anaemia in CKD includes erythropoietin (EPO) deficiency,
haemolysis, absolute and functional iron deficiency, folic acid deficiency, carnitine deficiency,
chronic inflammation, aluminium intoxication, hyperparathyroidism with myelofibrosis, external
blood loss either through haemodialysis, bone-marrow suppression induced by retained toxic
metabolites and drugs(34).
Although the anaemia of chronic renal failure is a complex disorder in which many factors may
play a role as previously stated, the main defect is absolute or relative EPO deficiency. In most
patients with substantially impaired renal function, EPO production is impaired at any given
hematocrit concentration(35). Erythropoietin stimulates terminal differentiation of committed
erythroid progenitors in the marrow, increases cellular haemoglobin synthesis, and causes
marrow reticulocytes to shift into the circulation prematurely. The normal response to anaemia is
an orderly sequence of EPO production that leads to increased marrow erythropoiesis. Renal
22

disease usually disrupts this orderly sequence and results in a sub-maximal EPO response to an
anaemic stimulus(36).
Iron is a critical body substance, transporting oxygen to tissues via haemoglobin and functioning
as a cofactor in a number of enzyme systems. The most common factor that confounds renal
anaemia is iron deficiency, whether it is related to or independent of blood loss from repeated
laboratory testing, needle punctures, or blood retention in the dialyzer and tubing at the end of
each dialysis treatment(37). It has been estimated that 1 to 3 g of iron are lost annually from
these causes, and uptake of iron by intestinal mucosal cells and iron retention also may be
impaired in dialysis patients(38). Moreover, iron deficiency and chronic inflammation have
interplay in contributing to anaemia in chronic kidney disease patients.
Uremia is a chronic inflammatory state, and thus patients with renal failure may develop anaemia
and become refractory to EPO because of mechanisms associated with chronic
inflammation(39). A significant association has been shown between hyporesponsiveness to
EPO and high levels of inflammatory markers in HD patients(40). Hyporesponsiveness to EPO
in patients with chronic inflammation often can be explained by functional iron deficiency. This
is characterized by apparently insufficient available iron to keep up with the demands of
erythropoiesis. The mechanisms of functional iron deficiency may involve increased levels of
circulating cytokines that are capable of inducing macrophages of the reticuloendothelial system
to more avidly take up and hold on to iron. Cytokines also may decrease endogenous EPO
production or decrease the responsiveness of erythroid precursor cells to endogenous or
exogenous EPO. In particular, interleukin-1 and tumor necrosis factor have been shown to have
both of these effects(41). Recent studies have indicated a potential contribution of hepcidin in
dysregulation of iron metabolism in patients with kidney disease(42,43). Hepcidin evolves as a
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potent regulator of the body’s iron distribution, piloting the flow of iron via, and directly binding
to, the cellular iron exporter ferroportin(43). Hepcidin is expressed in the liver, distributed in
blood, and excreted in urine. The hepcidin-ferroportin axis dominates the iron egress from all
cellular compartments that are critical to iron homeostasis. The gene that encodes hepcidin
expression is subject to regulation by proinflammatory cytokines, such as interleukin-6 and
interleukin-1, and excessive hepcidin production contributes to the functional iron deficiency and
associated anaemia during inflammatory states. Other factors as earlier listed all contribute
significantly to anaemia in CKD patients.
Effect of anaemia on cardiac function
Anaemia and hypertension are two major factors contributing to the development of LVH in
CKD patients. There are distinctions between the pathophysiology of hypertension and anaemia
resulting in LVH. If hypertension is the primary stimulus, LVH arising as a result of
hypertension has a direct relationship to systolic or pulse pressure, which is determined by
arterial stiffness. This results in increased peripheral resistance and pressure overload which
engenders parallel addition of new sarcomeres with a disproportionate increase in ventricular
wall thickness and normal chamber radius, thus classified as concentric hypertrophy(44).
However, if the primary stimulus is anaemia, it results in reduced blood viscosity and reduced
peripheral resistance which leads to increased venous return and increased cardiac output, and
the resulting vicious cycle leads to volume overload. This results in increased diastolic pressure
and stress on the myocardium, which in turn leads to increased cardiac chamber and radius with
relative increase in wall thickness termed eccentric hypertrophy(44).
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Physiologically, left ventricular hypertrophy is primarily an adaptive remodelling process,
compensating for an increase in workload placed on the heart with the aim of minimizing
ventricular wall stress. Two contrasting models of adaptation may develop depending on the
patterns of stress imposed. Pressure overload, caused, for example, by hypertension or aortic
stenosis, requires the generation of greater intra-cardiac pressure during ventricular contraction.
This is achieved by arraying contractile protein units in parallel. Relatively, an increase in wall
thickness and a fall in cavity volume take place. Concentric hypertrophy, as this process is
known, leads to decreased diastolic compliance and may place the myocardium at risk of
ischemia, even without coronary artery disease. In conditions of volume overload, such as
anaemia or aortic incompetence, lengthening of contractile units leads to a physiologically useful
increase in systolic stroke volume, according to Starling’s Law. Unopposed, this process of left
ventricular dilation leads to increased wall tension, a state known to increase oxygen
requirements, and myocyte burnout. According to the Law of Laplace, the wall tension of a
hollow spherical body is directly proportional to radius and pressure, and inversely proportional
to wall thickness. Thus, in states of left ventricular dilation, wall thickening and left ventricular
hypertrophy are useful secondary order adaptations that tend to decrease wall tension(45,46).

Subtle signalling changes can lead from physiologic adaptation to pathologic mal-adaptation.
With continuing pressure and volume overload, cardiac myocyte apoptosis accelerates. In
addition, fibrosis accelerates. Hypertrophy, apoptosis, and fibrosis are influenced by
constitutional and genetic factors, hormones, growth factors, and cytokines such as endothelin 1,
angiotensin II, insulin-like growth factor, and tumour necrosis factor α. The balance of these
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factors and downstream intracellular signals can alter the balance among hypertrophy, apoptosis,
and fibrosis(47).
The effects of anaemia on the development of LVH are probably mainly due to the
haemodynamic adaptations occurring in anaemic patients. These adaptations, which are thought
to begin at higher haemoglobin concentrations in CKD patients than in non-nephropathic
patients, include an increased cardiac pre-load and a decreased systemic vascular resistance,
namely a decreased cardiac after-load, both of which are responsible for an increase in cardiac
output. These cardiovascular responses are appropriate and compensate the inadequate tissue
oxygenation secondary to anaemia in the first phase.
However, in the long term, maintenance of a high cardiac output state could lead to remodelling
of the left ventricle, including dilation of the ventricle in response to chronic volume overload
and thickening of the left ventricular wall aimed at decreasing the high wall tension of the dilated
ventricle. Nevertheless, other potential factors, together with anaemia, are likely to contribute to
the development of LVH in CKD patients. Hypertension, leading to increased cardiac afterload,
is probably a major contributor to the development of LVH, whereas volume overload can also
be caused by vascular accesses for haemodialysis. Furthermore, additional potential factors, such
as older age, diabetes, hyperparathyroidism and uraemia per se, can all further contribute to the
high occurrence of LVH in CKD patients(1).
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Figure 1: Pathophysiology of Anaemia on cardiac function(44). Reproduced by permission.

Prevalence and pattern of LVH in CKD patients and impact on morbidity and mortality
A study in Enugu(24) which assessed left ventricular hypertrophy in African black patients with
CKD reported the prevalence of anaemia to be 98.86%, while prevalence of LVH among CKD
patient was 95.5%, and pattern of hypertrophy revealed eccentric dilatation to be commoner with
a prevalence of 54.6%, followed by concentric LVH as 40.9%, and concentric remodelling as
1.1%. The strong predictors for LVH in this study were systolic hypertension and male
gender(24). However, this study was not focused on anaemic CKD patients, and also patients on
antihypertensive were excluded, also the echocardiographic method for assessing LVH used was
Penn conventional method which underestimates LV mass(48). Therefore, this study may not
have accurately estimated the prevalence of LVH, and its geometric pattern. Furthermore,
27

another study in Port Harcourt(25) which also assessed LVH among CKD patients reported the
prevalence LVH to be 76%, and the prevalence increased from 56% in early stages of CKD to
90% at stage 5 CKD, while anaemia was also common with a prevalence of 81.3%, and was
reported to be higher in ESRD patients (87%). This study was also not focused on anaemic CKD
patients, and the geometric pattern of LVH was not evaluated.
In the Canadian Multi-Centre cohort study(17) which assessed LV mass and impact of anaemia
amongst CKD patients reported the prevalence of LVH to be 36% at the early stage of CKD, and
LV mass at baseline was 20% above the general population , while a 12 month follow up
revealed a significant increase of 25% above the general population and prevalence of LVH
increased to 74% at ESRD, 32% of patients had left ventricular dilation, and 15% had systolic
dysfunction(11,17). Furthermore, there was a significant haemoglobin level at which 0.5g/dl
decrease in haemoglobin predicted a 10g/m2 rise in LV mass, although systolic hypertension was
also identified as one of the predictors of LVH, but concluded that decline in haemoglobin level
was a stronger predictor. Foley et al(49) also predicted haemoglobin level to correlate with LVH
in dialysis patients with each 1g/dl decrease in haemoglobin being associated with 50% increase
risk of left ventricular dilatation and systolic dysfunction, this has been corroborated in another
study(50).
However, the development, severity, and persistence of LVH are strongly associated with
mortality risk and cardiovascular events in CKD and in ESRD. Zoccali et al.(51) reported a 50%
mortality risk and more than 85% risk in cardiovascular event at 3 year in patients in the highest
percentiles of change in LV mass treated with conventional haemodialysis. While London et
al.(52) reported a 10% decrease in LV mass (approximately 29 g) translating into a 28% decrease
in mortality risk from cardiovascular events over a 5-yr follow-up of a cohort of patients treated
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with haemodialysis (1.0g decrease in LV mass translated to a 1.0% decrease in CV mortality
risk). Other literatures have also indentified LVH has as an independent risk factor for mortality
in dialysis patients with a relative risk of 2.9 for all-cause mortality, and 2.7 for cardiac
mortality(53).The predictors of LVH regression reported in this study included adequate control
of systolic BP, a lower pulse wave velocity (a surrogate measure or aortic distensibility), and a
greater rise in haemoglobin levels(52). Worthy of note is that failure to regress LVH over time
was related to unchanged aortic distensibility and to severe anaemia(52).
LVH and fibrosis, could play an important role in the triggering of lethal arrhythmia(54). It must
be mentioned that sudden cardiac death (SCD) can be caused by ventricular arrhythmias
(primarily ventricular fibrillation), which can arise spontaneously from abnormal electrical
conduction and/or sudden ischemic events, such as a coronary thrombotic occlusion resulting
from rupture of a “vulnerable” lipid-rich atheromatous plaques. The presence of LVH almost
doubled the risk of sudden cardiac death in the group of patients enrolled in the 4D trial, which
assessed the effect of artovastatin in diabetic patients on haemodialysis(55). Potential additional
substrates for genesis of fatal ventricular arrhythmias in CKD patients include metabolic (e.g.,
hyperphosphatemia, hyperparathyroidism) and electrolyte (potassium, pH) alterations,
sympathetic over activity, autonomic nerve dysfunction, concomitant obstructive sleep apnea,
acquired or hereditary QT interval prolongation, systolic and/or diastolic dysfunction, acute
volume overload, and acute myocardial ischemia(54). Therefore, it is of primary importance to
define, and possibly even correct, any reversible risk factor for the development of LVH as early
as possible in the course of CKD.
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Diagnosis of left ventricular hypertrophy
Left ventricular hypertrophy is a histologic entity. Myocardial biopsy is rarely performed, so it is
rarely possible in practice to prove that maladaptive pathologic features, especially fibrosis, are
present. Instead, LVH is diagnosed using measurements of left ventricular size, geometry, and
function.
Echocardiography is non-invasive and provides an accurate assessment of each of these
parameters. For each parameter, superior techniques exist but are not routinely used because of
cost, unavailability, or invasiveness. Therefore, magnetic resonance imaging seems to be a
superior technique to assess left ventricular mass and cavity volume in patients with end-stage
renal disease (ESRD)(56). Similarly, cardiac function is measured better with invasive
techniques. In practice, echocardiography is a reasonable overall tool and is highly suited for
longitudinal research studies.
Left ventricular mass as been shown to increase with age, and also influenced by gender (male
gender) and body size(57). Therefore, for comparative purposes, left ventricular mass usually is
normalized to some index of body size(57). However, normalization to body surface area is the
most commonly used method. In the healthy, adult, according to American Society of
Echocardiography and European Association of Cardiovascular Imaging (ASE/EACI), the upper
limits of normal are 115 g/m2 for males and 95 g/m2 for females(57). Left ventricular
hypertrophy is defined as left ventricular mass index (LVMI) more than 115g/m2 in males and
greater than 95g/m2 in females(57). It is classified into 3 groups based on left ventricular mass
index and relative wall thickness (RWT) and it includes concentric hypertrophy where there is
increased LVMI and RWT > 0.42, eccentric hypertrophy in which there is increased LVMI and
RWT< 0.42, and concentric remodelling has normal LVMI and RWT is > 0.42(57).
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Anaemia correction and impact on left ventricular mass
Anaemia is known to be an important, potentially modifiable, risk factor for the development of
LVH in patients with CKD; its correction should improve cardiovascular status, and
consequently long-term survival in this population (58). A number of small, non- randomized
studies have analyzed changes in cardiac morphological parameters after correction of anaemia
with recombinant human erythropoietin in CKD patients prior to dialysis and have found that at
least partial regression of LVH is possible.(58) Portoles et al(21), first documented that partial
correction of anaemia with recombinant human erythropoietin can induce a significant decrease
in LVH. In a cohort of 11 pre-dialysis patients prospectively studied over a 3 month follow-up;
result of the study showed a decrease in mean left ventricular mass index from 178.2 g/m2 to
147.3 g/m2 after partial correction of anaemia (while haematocrit levels increased from 26.3% to
34.7%)(21).
Furthermore Hayashi et al.(22) also documented a decrease in LV mass index among 9 predialysis patients with a mean haematocrit level of 23.6% at base line (from a mean LV mass
index baseline value of 140.6 g/m2 to 126.9 g/m2) after partial correction of anaemia (achieved
haematocrit 32.1%) at 4 months, and there was a further significant decrease (111.2 g/m2, P =
0.0108) after normalisation of haematocrit (achieved haematocrit 39.1%) following a 12
months(22). Similar result was reported by Ayus et al.(4) which recruited 40 anaemic patients in
stage 4 and 5 CKD with a control arm, who were placed on erythropoietin and were followed up
for 6 months revealed a significant decline in LV mass index(4). A meta-analysis(23) of CKD
patients with severe anaemia have confirmed a significant reduction in LV mass among predialysis patients even when lower target of haemoglobin (<12g/dl) with lesser cardiovascular
complications from erythropoietin as compared to higher target (>13g/dl)(23).
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In dialysis patients, studies analysing the effectiveness of anaemia correction in inducing LVH
regression have shown different results, mostly depending on the characteristics of the studied
populations. Although small-sized, prospective studies have shown partial regression of LVH
after partial correction of anaemia with recombinant human erythropoietin (59–60). The
Canadian Normalization of Haemoglobin Study(61) failed to confirm these findings. This was a
multicentre trial of 146 haemodialysis patients with LVH but without clinical evidence of
symptomatic heart disease, who were randomly assigned to achieve different target haemoglobin
levels; even the complete correction of anaemia failed to induce a significant regression of well
established LVH (61).
Similar results was reported in the CREATE study ( Cardiovascular Risk Reduction by Early
Anaemia Treatment with Epoetin Beta)(62). Although these studies were focused on ESRD
patients on maintenance haemodialysis, such patients may not have achieved significant
regression of left ventricular mass because they are prone to other attendant risk of volume
overload from repeated blood transfusion, and other haemodynamic disturbance from
arteriovenous fistula which result in large volume flow return to the heart.
Therefore, taken together, these results suggest that anaemia correction can give the maximum
benefit in reducing LVH if it is performed as early as possible in the course of CKD. The low
incidence of LVH regression in the uremic patient may be due to long-term exposure to a
number of co-morbid conditions, other than chronic volume and pressure overload, contributing
to the development of myocardial fibrosis, calcium deposition, increased left ventricular stiffness
and atherosclerosis, which are all factors implicated in preventing the reversibility of wellestablished LVH(1). In other words, it is better to prevent the development of severe cardiac
damage rather than trying to reverse it once it is well established(1).
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However, it has been established that the recommended target haemoglobin of 11 to 12g/dl
among anaemic CKD patients will provide better benefits (on cardiovascular status and
improved quality of life), while higher targets has been associated with higher cardiovascular
complications such as stroke, vascular access thrombosis and hypertension(6,63)
Anaemia and Quality of Life Among CKD Patients
WHO defines Quality of Life (QoL) as individuals’ perception of their position in life in the
context of the culture and value systems in which they live and in relation to their goals,
expectations, standards and concerns. It is a broad ranging concept affected in a complex way by
the person's physical health, psychological state, level of independence, social relationships,
personal beliefs and their relationship to salient features of their environment(64).
Anaemia is highly prevalent in patients with CKD(65) and several studies have indicated the
significant negative impact of anaemia in patients with CKD on QoL(66,67). Anemia in CKD is
associated with reduced quality of life and increased cardiovascular disease, hospitalizations,
cognitive impairment, and mortality(68). This impact of anaemia on Health-related QoL has
been found to improve on therapy with erythropoetin stimulating agents (ESAs)(69). Decline in
haematocrit level have also been associated with deterioration in mental, emotional and physical
activity, and are significantly worse in anaemic CKD patients compared to patients without
anaemia(27,28). Moreover, association between changes in haemoglobin and changes in QoL in
patients treated with darbepoetin alfa revealed that improvements in haemoglobin concentration
in CKD patients not on dialysis were associated with QoL improvements on scales measuring
physical activity, vitality and fatigue(26).
Cardiovascular disease has been shown to be significantly associated with impaired quality of
life; specifically in patients with history of congestive heart failure, myocardial infarction and
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increased left ventricular mass. These patients reportedly have a worse physical component
summary (PCS) as compared to their respective counterparts(7). Therefore early screening for
CV risk factors with possible treatment and secondary prevention will contribute to improved
quality of life (well-being and functioning)(7,8).
Tools for Assessment of Quality of Life
Several tools have been used to assess health related quality of life (HRQoL) and related
concepts of functional status. Among them are the medical outcomes study short form (SF-12
and SF-36), Karnofsky Performance Scale (KPS), The Sickness Impact Profile (SIP), EuroQol
and the Quality of Well being Scale (QWB).
Short Form Health survey (SF-36 Questionnaire)
SF-36, looks at quality of life as a multidimensional model, assessing eight different perspectives
of HRQOL namely physical functioning; role limitations due to physical health problems; bodily
pain; general health; vitality (energy/ fatigue); social functioning; role limitations due to
emotional problems; and mental health, which implies psychological distress and psychological
well-being(70). It utilizes a 36-item questionnaire, which was constructed as an improvement on
the older SF-8 and SF-20 scales(71). This scale has internal consistency reliability of between
62% and 90% for the different domains in haemodialysis patients(72). It also has test-retest
reliability of between 60% and 81% for the different domains(73). However, because most
domains are subjective, symptoms scoring can be easily exaggerated by the patients.
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Karnofsky Performance Status Scale (KPS)
The Karnofsky performance status scale (KPS) focuses on overall physical Quality of Life. It
allows patients to be classified based on their functional impairment; it comprises an 11-point
scale correlating to percentage values of 0 to 100. The scale ranges from scores of 0 (at death) to
100 which imply full-functional capability to carry out normal daily activities without clinical
evidence (symptoms or signs) of disease. A score below 70 represents a functional capacity that
requires some assistance, but the patient could still care for most personal needs while that below
50 represent incapacitation that requires hospitalization or institutionalization(71,74). Some of its
demerits are the fact that it is independent of the patient's judgment and the fact that
psychological state is downplayed.
However, Karnofsky performances scale is the most commonly used health related quality of life
instrument for assessment of patients functional capacity(71,74,75). Furthermore, studies in
Africa have shown excellent correlation between KPS and SF – 36 in the assessment of health
related quality of life among CKD patients(30).
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CHAPTER 3
MATERIALS AND METHODS
3.1

STUDY DESIGN

The study was a cross sectional analytical study designed to assess the prevalence and geometric
pattern of LVH among anaemic CKD subjects, and the relationship between the severity of
anaemia and its impact on their quality of life (physical performance), within a 10 month period
(April 2016 to January 2017).
3.2

STUDY POPULATION

The study population were patients with CKD attending the nephrology clinic at Lagos State
University Teaching Hospital, which attends to at least 20 CKD patients at each clinic visit and
runs two clinics every week.
3.3.1 Inclusion Criteria:


CKD patients within stages 3 to 5 with anaemia who were within the age range of 18 to
75 years. The patients have been attending nephrology clinic for at least 3 months prior to
the study.

3.3.2


Inclusion Criteria for controls:
CKD patients within stages 3 to 5 without anaemia who were on erythropoietin or blood
transfusion within the age range of 18 to 75 years. The patients have been attending
nephrology clinic for at least 3 months prior to the study.
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3.3.3


Exclusion Criteria are:
Patients with underlying cardiac disease such as valvular heart disease, congenital heart
disease and cardiomyopathy.



Arteriovenous fistula.



Patients with features of volume overload (pulmonary oedema, peripheral congestion and
congestive cardiac failure).

3.4

SAMPLE SIZE DETERMINATION

The sample size was determined using this formula(76,77):
Z2×Pq

N=

d2
Z - Standard normal deviate = 1.96 at 95% C.I
P - Proportion of disease (anaemia) in the population (CKD)(24) = 0.9886 which is 98.86%
q - 1-prevalence = 1- 0.9886 = 0.0114
d - Precision = 0.025
N = (1.96)2 × 0.9886 × 0.0114
(0.025)2
N = 70,
Also considering 10% of attrition calculation with a total sample size = 78
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However, a total sample size of 102 anaemic CKD subjects was used, and controls were 61 CKD
subjects without anaemia; with a case: control ratio of approximately 3:2. Control subject were
matched for age, gender, and hypertension status, while participants were within the age range of
18 years to 75 years. However, case: control ratio approximately 3:2 was used because of the
cost of completing the study.
3.5

SAMPLING TECHNIQUE

A stratified systematic sampling technique was used for the selection of subjects. Patients were
stratified into different stages of CKD 3 to 5 based upon their eGFR. A systematic random
sampling technique was used to recruit patients, in which every 3rd patient that qualified were
recruited into CKD subjects with anaemia group until the sample size was achieved. This also
involved recruitment of at least 26 patients into each stages of CKD 3 to 5.
However, CKD subjects without anaemia were recruited using stratified random sampling
technique into CKD stages 3 to 5, and simple random sampling technique was used to recruit
them into each of the stages, and they were matched for age and gender. This technique was
employed because of the challenges of achieving equal proportion of subjects in each of the
stages especially in stage 5 CKD.
3.6

STUDY INSTRUMENTS

Mercury sphygmomanometer (Accoson’s brand)
Echocardiography machine (General Electric Vivid Q)
Hansen’s weighing scale
Stadiometer
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Karnofsky Performance scale
Erba XL 600 Automated analyzer
3.7

STUDY PROCEDURE

Recruited subjects were stratified into appropriate CKD stages 3-5, in accordance with their
eGFR (MDRD). Clinical history was obtained using a structured questionnaire, and this included
subjects bio-data (age, sex), history of hypertension with duration, history of CKD with duration.
Past medical history of coronary artery disease, cardiac dysrrhythmia, and congestive cardiac
failure was sorted. Social history included intake of alcohol, smoking habit, and family history of
cardiovascular disease was enquired from participants. Drug history entailed use of
antihypertensive, erythropoietin therapy and duration, antiplatelet, vitamin D supplement,
calcium and phosphate binders and lipid lowering agents was documented in the questionnaire.
BMI assessment
Examination involved weighing of subjects using a Hansen’s weighing sale. Subjects wore light
clothes with no footwear and measurements were approximated to the nearest 0.1kg. Height was
measured with seca stadiometer with the subject standing erect backing the stadiometer such that
the occiput, back and heel makes contact with the stadiometer and measurement was to the
nearest 0.1meters. Body mass index (BMI) was calculated using the formula: weight (kg)/
Height2 (m2). Body surface area (BSA) was calculated using Dubois formula BSA =
(0.0001)×(71.84)×(weight0.425)×(height0.725), with weight in kilograms and height in
centimeters(79).
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Blood pressure assessment
The blood pressure was measured after five to ten minutes of rest using the Accoson’s
sphygmomanometer with appropriate cuff size (80% encircling the arm). Subjects were seated
comfortably, and the arm was supported at the level of the heart. Blood pressure was measured in
both arms, and the average of two blood pressure reading in the arm with the higher blood
pressure was recorded as the subject’s blood pressure. Cardiovascular, respiratory, abdominal
and central nervous systems were assessed as documented in the questionnaire.
Quality of life assessment
The Karnofsky Performance Status (KPS) questionnaire was used for the assessment of quality
of life. This questionnaires was administered by trained interviewers.
Echocardiography
Transthoracic echocardiography (M-mode, two dimensional and Doppler) was performed with
the General electric vivid Q echocardiographic machine, using 3.5 MHz phased array probe
(cardiac probe) transducer. All patients underwent two dimensionally guided 2D, M-mode
echocardiogram and Doppler recording. Linear internal measurements of the left ventricular wall
and chamber size was measured through the two dimensional mode which was translated to the
M-mode echograms, perpendicular to the left ventricular long axis, and measured at the level of
the mitral valve leaflet tips, and images were frozen to take measurement. Electronic callipers
was positioned on the interface between myocardial wall and cavity and the interface between
wall and pericardium following the American Society of Echocardiography and the European
Association of Cardiovascular Imaging convention (ASE/EACI)(57).
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Two cardiologists read the echocardiograms to reduce intra-observer bias. Left ventricular mass
was calculated by using an anatomically validated formula American Society of
Echocardiography and the European Association of Cardiovascular Imaging convention
(ASE/EACVI)(57):
LV mass (g) = 0.8(1.04(IVS + LVID + PWT)3 – LVID3) + 0.6g.
(Where IVS= interventricular septal thickness, PWT= posterior wall thickness in diastole LVID=
left ventricular internal diameter, all measurement taken in diastole).
Left ventricular mass index (LVMI) was calculated by dividing the left ventricular mass in grams
by body surface area(57).
Relative wall thickness (RWT) was calculated with the formula(57):
(2

posterior wall thickness)/(LV internal diameter at end diastole).

Left ventricular systolic function (ejection fraction) was determined using Simpson’s biplane
method(57) = (End Diastolic Volume(EDV) – End Systolic Volume (ESV))/ End Diastolic
Volume(EDV) × 100
3.7.1

Sample Collection

A total of 10mls of venous blood was collected from the antecubital fossa of each subject.
Samples for fasting lipid profile was 4mls which was collected while the patient fasting
overnight for at least 8 hours into a plain bottle, while blood for random blood glucose of 1ml
was collected in fluoride oxalate bottles, blood for haemoglobin was 2mls collected into
ethylenediaminetetraacetic acid (EDTA) bottle, and sample for creatinine was 3mls, which was
collected into lithium heparin bottle.
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Investigations done included: haemoglobin, random blood sugar, fasting lipid profile (total
cholesterol- TC, high density lipoprotein- HDL, low density lipoprotein- LDL, and triglyceridesTG), serum creatinine and echocardiography
3.7.2 Biochemical Analysis
Samples were separated and stored at freezing point (00C) in a freezer until all batches of
samples were collected. Samples were centrifuged at 350rpm for 5 minutes, the serum separated
and analyzed.
3.7.3 Laboratory Analysis


Serum Creatinine was determined by the modified Jaffe reaction using alkaline picrate
and standardized with the National Kidney Disease Education Program (NKDEP)
Laboratory Working Group protocol using Erba XL 600 Automated analyzer(80).



Urea was determined by enzymatic (urease) colorimeteric method was analyzed using
Erba XL 600 Automated analyzer(81).



Electrolytes were analyzed by ion selective electrodes SFRI Park ISE 6000 automated
analyzer(82).



Serum cholesterol was analysed using enzymatic (cholesterol oxidase) colorimetric
method(83).



Serum triglyceride was analysed using enzymatic (glycerol kinase) colorimetric
method(84).
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3.8

MAIN OUTCOME MEASURES/ DEFINITION OF TERMS

Hypertension was defined as blood pressure greater than or equal to 140/90 mmHg, taken on at
least two occasions and/ or use of antihypertensive therapy(85).
Estimated glomerular filtration rate was estimated using Modification of Diet in Renal
Disease (MDRD-4) formula which is accurate for GFR estimation(31) which is as follows
GFR (mL/min/1.73 m2) = 175 x (Scr)-1.154 x (Age)-0.203 x (0.742 if female) x (1.212 if black).
Chronic kidney disease was defined as abnormalities of kidney structure or function present for
more than 3 months with implication for health(31). And was classified into the different stages
3 to 5 of chronic kidney disease as follows: stage 3 with eGFR of 30 – 59 ml/min/1.73m2, stage 4
with eGFR of 15 – 29 ml/min/1.73m2, stage 5 with eGFR of < 15 ml/min/1.73m2 (31) .
Left ventricular hypertrophy was defined in absolute terms as Left ventricular mass index
>115 g/m2 in men and >95 g/m2 in women(57).
Left ventricular geometric pattern was classified as follows: Eccentric hypertrophy was
defined if the relative wall thickness (RWT) less than or equal to 0.42 in the presence of LVH,
while concentric hypertrophy was defined as RWT greater than 0.42 in the presences of LVH,
and concentric remodelling was defined as RWT greater than 0.42 in the absences of LVH, and
normal left ventricular geometry was defined as RWT less than or equal to 0.42 in the absence of
LVH(57).
Left ventricular systolic function was classified as follows: Reference range for males was
categorized as; normal was defined as left ventricular ejection fraction (LV EF) ≥ 52%, mildly
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abnormal was defined as LV EF between 41 – 51%, moderately abnormal was defined as LV EF
between 30 – 40% and severely abnormal was defined as LV EF < 30%(57).
Reference range for females was categorized as; normal was defined as left ventricular ejection
fraction (LV EF) ≥ 54%, mildly abnormal was defined as LV EF between 41 – 53%, moderately
abnormal was defined as LV EF between 30 – 40% and severely abnormal was defined as LV
EF < 30%(57).
Anaemia was defined as haemoglobin (Hb) concentration is less than 13.0 g/dl (<130 g/l) in
males and less than 12.0 g/dl (<120 g/l) in females(6). Haemoglobin was converted to packed
cell volume by multiplying by a factor of 3 (78).
Impaired quality of life: This was determined using Karnofsky scoring scale. Scores are scaled
from 0 – 100, with 0 representing the lowest possible level of functioning / maximum disability
and 100 representing the highest possible level of functioning / no disability. Scores less than 80
was defined as impaired quality of life, scores between 80 – 100 was categorized as normal,
while scores between 50 – 70 was categorized as limited physical capacity, while scores < 50
was categorized as disabled (74).
Obesity was defined as BMI ≥ 30kg/m2.(86)

3.9

DATA ANALYSIS

This was computed using statistical package for social science (SPSS) version 20. Continuous
variables which includes age, body surface area, body mass index, serum creatinine, eGFR,
systolic and diastolic blood pressure, left ventricular mass index, haemoglobin concentration and
quality of life assessment score were described by calculating the means and standard deviation,
and was compared using unpaired student t test in which normal distribution is assumed.
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Categorical variables which includes sex, stage of CKD, left ventricular hypertrophy and left
ventricular geometric pattern were analysed using percentages and was compared using Chi
squared test appropriately. Analysis of variance (ANOVA) was used to compare means across
groups. Pearson’s correlation was used to assess the relationship between LVMI and selected
variables (age, sex, body mass index, systolic blood pressure (SBP), diastolic blood pressure
(DBP), packed cell volume, eGFR, and QoL assessment score), while linear regression was used
to control for confounders. Confidence levels was set at p<0.05 and taken to be statistically
significant and confidence interval was set at 95%. Microsoft Excel was used to produce charts.
3.10

ETHICAL APPROVAL

Ethical approval was obtained from the Health Research Ethics Committee of Lagos State
University Teaching Hospital Ikeja, before the commencement of the study. The respondents
were assured of strict confidentiality regarding all the information obtained throughout the study
period. Written and verbal informed consent was obtained from all respondents before data
collection.
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CHAPTER 4
RESULTS
4.1

Baseline socio-demographic profile of subjects and controls

A total of one hundred and sixty three subjects were recruited which included one hundred and
two anaemic CKD subjects and sixty one CKD subjects without anaemia as controls. However,
only ninety three subjects and fifty seven controls completed echocardiography to complete their
study session. The mean age of anaemic CKD subjects was 54.04 ± 14.47 years, while those of
controls was 54.92 ± 15.67 years, and this was not significantly different (t = -0.364, p = 0.717).
The gender distribution among anaemic CKD subjects, showed male was 53 (52%) and female
49 (48%), while among controls male was 31(50.8%), and female was 30(49.2%), and was not
significantly different (X2 = 0.20, and p = 0.888), while other socio-demographic parameters are
as represented in table 1.
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Table 1: Baseline socio-demographic profile of subjects and controls
Parameters
Age (mean ± SD)
Gender
Male
Female
Marital Status
Single
Married
Divorced
Widow
Occupation
Unemployed
Unskilled
Skilled
Professional
Retired
Student
Level of Education
None
Primary
Secondary
Tertiary
Age
< 40 years
40 – 59 years
≥ 60 years

Anaemic CKD
Control
X2
p- value
n(%)
n(%)
54.04 ± 14.47
54.92 ± 15.67 -0.364a 0.717
53(52)
49(48)

31(50.8)
30(49.2)

0.020

0.888

9(8.9)
83(82.2)
0(0)
9(8.9)

5(8.2)
50(82)
1(1.6)
5(8.2)

1.701

0.637

13(12.9)
25(24.8)
39(38.6)
8(7.9)
14(13.9)
2(2)

10(16.4)
19(31.1)
18(29.5)
7(11.5)
7(11.5)
0(0)

3.695

0.594

6(5.9)
19(18.8)
38(37.6)
38(37.6)

4(6.5)
14(23)
18(29.5)
25(41)

1.178

0.758

17(16.7)
46(45.1)
39(38.2)

14(23)
16(26.2)
31(50.8)

5.773

0.056

a: Statistics derived with t- test
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4.2

Aetiology of chronic kidney disease among subjects and controls

The aetiology of CKD revealed hypertension 68(41.7%), diabetes 34(20.9%), and chronic
glomerulonephritis 19(11.7%) as the most common cause of chronic kidney disease, while the
least common were congenital abnormality (left renal aplasia), renal artery stenosis and chronic
hepatitis B associated nephropathy which were 1(0.6%) each others are as represented in figure
2.

Figure 2: Aetiology of chronic kidney disease among participants
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4.3

Baseline clinical profile of subjects and controls

The mean duration of CKD among anaemic CKD subjects was 3.41 ± 5.22 years and controls
was 3.09 ± 2.57 years, (t = 0.442 and P = 0.659). While the frequency of hypertension among
subjects was not significantly different 87(85.3%) versus 53(86.9%) among controls
respectively, with X2 = 0.08, and P = 0.778, other clinical profile are as represented in table 2.
The distribution of participants within the stages of CKD is also as shown in table 2.
Table 2: Baseline clinical profile of subjects and controls
Parameter
Duration of hypertension (years)
Duration of diabetes (years)
Duration of CKD (years)
Weight (kg)
Height (m)
Body mass index (kg/m2)
Systolic blood pressure (mmHg)
Diastolic blood pressure (mmHg)
Body surface area (m2)
Stages of chronic kidney disease
Stage 3 n(%)
Stage 4 n(%)
Stage 5 n(%)
Dialysis
Yes n(%)
No n(%)
Blood pressure control
Controlled n(%)
Uncontrolled n(%)
Body mass index (kg/m2)
< 18
18 – 24.9
25 – 29.9
>30

Anaemic CKD
mean ± SD
9.49 ± 9.60
9.31 ± 6.39
3.41 ± 5.22
69.85 ± 15.65
1.66 ± 0.09
25.34 ± 5.49
144.13 ± 27.01
83.40 ± 15.36
1.77 ± 0.20

Control
mean ± SD
10.53 ± 10.60
14.50 ± 11.09
3.10 ± 2.57
73.26 ± 16.66
1.65 ± 0.09
26.98 ± 6.17
147.33 ± 28.87
86.75 ± 15.78
1.80 ± 0.21

t

P- value

-0.596
-1.644
0.442
-1.314
0.534
-1.766
-0.706
-1.318
-0.530

0.552
0.108
0.659
0.191
0.594
0.079
0.481
0.189
0.958

30(29.4)
32(31.4)
40(39.2)

41(67.2)
17(27.9)
3(4.9)

29.699a <0.001

17(16.8)
84(83.2)

1(1.6)
60(98.4)

8.888a

0.003

55(55.6)
44(44.4)

25(41.7)
35(58.3)

2.88a

0.90

6(5.9)
48(47.5)
28(27.7)
19(18.8)

2(3.3)
25(41.0)
21(34.4)
13(21.3)

1.592a

0.661

BMI; Body mass index, SBP; Systolic blood pressure, DBP; Diastolic blood pressure, BP; Blood
pressure, BSA; Body surface area, a: statistics result derived with chi square test.
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4.4

Clinical characteristics and drug profile of subjects and controls

The overall prevalence of hypertension was 140 (85.9%) with 95% C.I = 80.53 – 91.25, while
the overall prevalence of diabetes was 43(26.4%) with 95% C.I = 13.60 – 25.90. The overall
prevalence of obesity among participants was 32(19.8%) with 95% C.I = 13.52 – 25.75. The
prevalence of hypertension among anaemic CKD subjects was 78(85.3%) while among control
was 53(86.9%), with no significant difference X2 = 0.08 and p = 0.778. The frequency of
antihypertensive use was similar among both study groups, which was 80(78.4%) and 47(77%)
among both anaemic CKD subjects and controls respectively with X2 = 0.042 and p = 0.837.
Other medication usage, are shown in table 3.
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Table 3: Clinical characteristics and drug profile of subjects and controls
Parameter
Hypertension
Yes
No
Antihypertensive Use
Yes
No
Diabetes
Yes
No
Anti-diabetic Use
Yes
No
Anti-platelet Use
Yes
No
Anti-lipid use
Yes
No
Erythropoietin Use
Yes
No

Anaemic CKD Control
n(%)
n(%)

X2

p- value

87(85.3)
15(14.7)

53(86.9) 0.080
8(13.1)

0.778

80(78.4)
22(21.6)

47(77)
14(23)

0.837

37(36.3)
65(63.7)

6(9.8)
13.739 <0.001
55(90.2)

28(27.5)
74(72.5)

5(8.2)
8.764
56(91.8)

0.003

41(40.2)
61(59.8)

11(18)
50(82)

9.406

0.002

45(44.1)
57(55.9)

19(31.1) 3.036
42(68.9)

0.081

18(17.4)
84(82.4)

3(5)
58(95)

0.017
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0.042

5.653

4.5

Antihypertensive and anti-diabetic medication profile of subjects and controls

However, among both study group most frequently used anti-hypertensive medication was
calcium channel blocker (CCB), which was 70(30.4%) among CKD subjects with anaemia, and
22(15.2%) among CKD subjects without anaemia, but was not statistically significant (X2 =
3.043, p = 0.693). The most frequently used anti-diabetic agent among CKD subjects with
anaemia was sulfonylurea which was 13(32.5%), while among CKD subjects without anaemia
the most frequently used anti-diabetic agent was biguanides which was 4(66.6%), and there was
no significant difference (X2 = 5.223, p = 0.389) this are as represent in table 4.
Table 4: Antihypertensive and anti-diabetic medication profile of subjects and controls
Parameters

Anaemic CKD

CKD without anaemia

n(%)

n(%)

Diuretics

46(20.0)

34(23.4)

ACE-inhibitor

39(17.0)

22(15.2)

Calcium channel blocker

70(30.4)

43(29.7)

Beta blocker

14(6.1)

13(9.0)

Centrally acting

29(12.6)

19(13.1)

Angiotensin receptor blocker

32(13.9)

14(9.7)

Biguanide

12(30.0)

4(66.7)

Sulfonylurea

13(32.5)

1(16.7)

Glitiazone

3(7.5)

-

DPP-4-inhibitor

7(17.5)

-

Alpha glucosidase inhibitors

1(2.5)

-

Insulin

4(10)

-

X2

p – value

3.043

0.693

5.223

0.389

Antihypertensive

Anti-diabetic

DPP-4-inhibitor: Di-peptidyl peptidase 4 inhibitor
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4.6

Biochemical and haematological parameters of subjects and controls

The mean sodium for anaemic CKD subjects was 140 ± 6.51mmol/l, and control was 141.34 ±
7.32mmol/l, without significant difference (t = 1.176, p = 0.241), the mean potassium for
anaemic CKD subjects was 4.99 ± 0.81mmol/l, and control was 3.97 ± 0.66mmol/l, with a
significant difference (t = -6.590, p < 0.001). The mean packed cell volume(PCV) for anaemic
CKD subjects was 28.48 ± 5.37%, and control was 40.51 ± 3.29%, with a significant difference
(t = -4.105, p <0.001), while the mean eGFR for anaemic CKD subjects was 22.67 ±
15.21ml/min/1.73m2 and control was 38.73 ± 14.79ml/min/1.73m2, with a significant difference
(t = -6.590, p <0.001), other biochemical parameters are as represented in table 5.
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Table 5: Biochemical and haematological parameters of subjects and controls
Parameters

Anaemic CKD Control

t

p – value

mean ± SD

mean ± SD

Sodium (mmol/l)

140 ± 6.51

141.33 ± 7.32

-1.176 0.241

Potassium (mmol/l)

4.99 ± 0.81

3.97 ± 0.66

4.105

Bicarbonate (mmol/l)

19.86 ± 4.58

22.39 ± 3.60

-3.509 0.001

Chloride (mmol/l)

102.41 ± 10.26

101.82 ± 4.83

0.407

0.685

Urea (mg/dl)

103.08 ± 66.13

51.90 ± 26.71

5.720

<0.001

Creatinine (mg/dl)

4.91 ± 4.03

2.37 ± 1.56

4.696

<0.001

Total Cholesterol (mg/dl)

191.16 ± 48.15

206.64 ± 59.63 -1.708 0.090

High density lipoprotein (mg/dl)

53.34 ± 18.69

58.73 ± 20.89

Low density lipoprotein (mg/dl)

117.90 ± 37.32

128.09 ± 48.09 -1.428 0.155

Triglyceride (mg/dl)

112.84 ± 55.05

111.96 ± 52.28 0.095

< 0.001

-1.616 0.108

0.924

Very low density lipoprotein (mg/dl) 21.83 ± 10.32

25.99 ± 15.81

-1.824 0.070

Packed cell volume (%)

28.48 ± 5.37

40.51 ± 3.29

-15.78 <0.001

Fasting blood sugar (mg/dl)

107.36 ± 36.71

103.37 ± 23.91 0.747

Estimated glomerular filtration rate

22.67 ± 15.21

38.73 ± 14.79

(ml/min/1.73m2)
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0.456

-6.590 <0.001

4.7

Distribution of packed cell volume across stages of chronic kidney disease among

subjects and controls
The mean PCV for stage 3, 4 and 5 were 31.54 ± 4.00%, 28.16 ± 5.79% and 26.45 ± 4.98%
among subjects respectively, which was significantly different across the group (F = 8.987, p <
0.001), while among controls was 40.64 ± 3.30%, 40.65 ± 3.48% and 38 ± 1.00% respectively,
which was not significantly different across the group (F = 0.914, p = 0.406). The 25th, 50th and
75th percentile distribution of PCV among both groups, are as shown in figure 3 and 4.

F = 8.987, P < 0.001

Figure 3: Box and whisker chart plots of the distribution of packed cell volume across
stages of chronic kidney disease among subjects.
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F = 0.914, P = 0.406

Figure 4: Box and whisker chart plots of the distribution of packed cell volume across
stages of chronic kidney disease among controls.
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4.8

Frequency of hypertension and anaemia across the stages of chronic kidney disease

among subjects and controls
The frequency of hypertension among stage 3 CKD subjects was 59(83.1%), while among stage
5 CKD subjects was 39(90.7%), which was not significantly different (x2 = 1.278 and p = 0.528).
The frequency of anaemia among stage 3 CKD subjects was 30(42.3%) and among stage 5 CKD
subjects was 40(93%), with x2 = 29.69 and p < 0.001, this is as represented in table 6.

Table 6: Frequency of hypertension and anaemia across the stages of chronic kidney
disease among subjects and controls
Stages of
CKD

Subjects

Controls

with hypertension

with hypertension

Subjects

Controls

Yes n(%)

No n(%)

Yes n(%)

No n(%)

Anaemia
n(%)

No anaemia
n(%)

Stage 3 CKD

23(76.7)

7(23.3)

36(87.8)

5(12.2)

30(42.3)

41(57.7)

Stage 4 CKD

27(84.4)

5(15.6)

15(88.2)

2(11.8)

32(65.3)

17(34.7)

Stage 5 CKD

37(92.5)

3(7.5)

2(66.7)

1(33.3)

40(93.0)

3(7.0)

Total

87(85.3)

15(14.7)

53(86.9)

8(13.1)

102(62.6)

61(37.4)

X2

3.458

1.134

26.69

P - value

0.177

0.567

< 0.001
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4.9

Quality of Life among subjects and controls

The overall prevalence of impaired QoL was 68(43%), and 95% C.I was 34.35 – 49.60%. The
prevalence of impaired QoL was significantly higher among anaemic CKD subjects 57(55.9%)
than controls 11(18.3%), with X2 = 21.869, p < 0.001, O.R = 5.64, and 95% C.I = 2.65 – 12.02,
this is as shown in figure 5.
X2 = 21.869, P< 0.001

Figure 5: Prevalence of impaired quality of life (physical performance) among subjects and
controls
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4.10

Comparison of physical performance across stages of CKD among subjects and

controls
Furthermore, the mean Karnofsky score decreases with advancing stages of CKD among both
groups, but it was statistically significant among subjects (F = 4.104, P = 0.019) as compared to
controls (F = 1.967, P = 0.149), which is as shown in Table 7.
Table 7: Comparison of physical performance across stages of CKD among subjects and
controls
Stages of CKD Anaemic CKD F

p – value Control

mean ± SD

*

F

p – value

mean ± SD
4.104

0.019*

Stage 3

76.33 ± 9.28

Stage 4

75.81 ± 12.85

83.53 ± 11.15

Stage 5

68.75 ± 14.36

73.33 ± 5.77

p value < 0.05
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85.85 ± 10.94 1.967

0.149

4.11

Comparison of physical function between each stage of CKD among subjects and

controls
The mean physical performance score was significantly lower among anaemic CKD subjects
than controls, which was 73.17 ± 12.95 and 84.59 ± 11.04 respectively, with t = -5.739 and p <
0.001. Comparison of mean physical performance between each stages of CKD among both
anaemic group and controls shows significantly lower mean score among anaemic group than
control at each stages of CKD. Although, physical function was not significantly lower among
stage 5 anaemic CKD subjects than controls, because of the small sample size in stage 5 CKD
subjects in the control group, this is as represented in table 8.
Table 8: Comparison of physical function between each stage of CKD among subjects and
controls
Stages of CKD Anaemic CKD

Control

t

p – value

95% C.I

mean ± SD

mean ± SD

Stage 3

76.33 ± 9.28

85.85 ± 10.94

-3.86

<0.001

-14.44 - -4.59

Stage 4

75.81 ± 12.85

83.53 ± 11.15

-2.09

0.042

-15.14 - -0.29

Stage 5

68.75 ± 14.36

73.33 ± 5.77

-0.54

0.589

-21.58 - 12.42

Total

73.17 ± 12.96

84.59 ± 11.04

-5.739a

<0.001*

-15.34 - -7.49
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4.12

Grading of physical limitation among subjects and controls

The degree of physical limitation as categorized by Karnofsky score revealed anaemic CKD
subjects have significantly limited physical function than controls (x2 = 22.346, and p < 0.001),
which is as represented in figure 6, while the relationship between Karnofsky score and clinical
and socio-demographic profile are shown in Table 10.

X2 = 22.346, P < 0.001

Figure 6: Grading of physical limitation among subjects and controls
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4.13

Distribution of physical performance score within the socio-demographic and

clinical profiles of subjects and controls
The mean physical performance score was not significantly different between both genders
among both study groups. The relationship between Karnofsky performance score and other
clinical profile are as represented in table 9.
Table 9: Distribution of physical performance score within the socio-demographic and clinical
profiles of subjects and controls
Parameters

Anaemic CKD

t

p – value

mean ± SD

Control

t

p - value

1.109

0.272

3.006a

0.057

0.542a

0.656

2.088a

0.112

-0.838

0.405

-0.292

0.771

mean ± SD

Gender
Male

75.38 ± 11.28

Female

70.82 ± 14.26

1.79

0.076

86.13 ± 9.55
83.00 ± 12.36

Age range
0.078a

<40 years

74.12 ± 16.22

0.925

87.86 ± 10.51

40 – 59 years

73.26 ± 11.93

88.13 ± 9.11

≥60 years

72.63 ± 12.88

81.29 ± 11.47

Marital status
1.464a

Single

68.89 ± 18.33

Married

74.02 ± 11.95

84.40 ± 11.63

Widow

67.78 ± 14.81

82.00 ± 8.37

Divorced

0.236

-

90.00 ± 7.07

80.00 ± 0

Educational status
None

70.00 ± 20.00

0.651

Primary

71.58 ± 14.24

83.57 ± 8.42

Secondary

71.84 ± 11.59

85.00 ± 7.86

Tertiary

75.26 ± 12.68

86.80 ± 12.49

Obese

71.67 ± 16.54

Not Obese

73.78 ± 11.93

Controlled Blood pressure

74.07 ± 11.08

-0.632

0.584

0.529

72.50 ± 17.08

82.31 ± 10.13
85.21 ± 11.30

0.851

0.397
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84.00 ± 10.41

Uncontrolled Blood pressure

71.82 ± 15.14

Diabetes

74.05 ± 10.13

No Diabetes

72.66 ± 14.39

84.86 ± 11.72
0.520

0.604

80.00 ± 12.65

-1.74

0.287

0.666

0.508

85.09 ± 10.86

Antihypertensive
Yes

73.29 ± 13.37

No

72.73 ± 11.62

0.180

0.858

85.11 ± 10.60
82.86 ± 12.66

a: Statistics derived using Analysis of variance
4.14

Quality of life (physical performance) among stage 5 chronic kidney disease subjects

and controls
CKD subjects with anaemia with stage 5 CKD who are on dialysis have significantly higher
frequency of impaired quality of life, as compared to stage 5 CKD subjects with anaemia not on
dialysis, which was 14(82.4%) and 11(50%) respectively, O.R = 4.14, 95% C.I = 1.09 – 15.73,
X2 = 4.356 and p = 0.037. However, because of few subjects with stage 5 CKD without anaemia,
effect of dialysis could not be analyzed, this is as shown in figure 7.

X1 2 = 4.362, O.R = 4.62
P = 0.037, 95% C.I = 1.09 – 20.08
X22(controls) = not sufficient for
analysis
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Figure 7: Quality of life (physical performance) among stage 5 chronic kidney disease
subjects and controls
QoL; Quality of life, X12; Chi square test for anaemic CKD subject group, X22; Chi square test
for control group.

4.15

Relationship between quality of life scores (physical performance) and selected

variables among subjects and controls

There was a significantly strong positive correlation between packed cell volume and quality of
life (physical performance) score among CKD subjects with anaemia, with correlation
coefficient (r = 0.297), and p = 0.003, but a weak positive correlation among controls (r = 0.128
and p = 0.324). There was also a significant strong positive correlation between eGFR and QoL
score (r = 0.357 and p = 0.001) among CKD subjects with anaemia, unlike among controls (r =
0.246 and p = 0.056), these is as represented in Table 10.
Table 10: Relationship between quality of life scores (physical performance) and selected
variables among subjects and controls

Anaemic CKD

Controls

R

p – value

r

p - value

Packed cell volume

0.297

0.003

0.128

0.324

eGFR

0.357

0.001

0.246

0.056

Ejection fraction

0.524

<0.001

0.442

0.001

Parameters
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Fractional shortening

0.357

0.001

0.353

0.010

Left ventricular mass
index

-0.158

0.133

-0.260

0.051

Systolic blood pressure

0.028

0.787

-0.015

0.911

Diastolic blood pressure

0.108

0.291

0.075

0.568

Age

-0.060

0.550

-0.297

0.020

Body mass index

-0.053

0.599

-0.090

0.489

eGFR; estimated glomerular filtration rate

4.16

Echocardiographic findings among subjects and controls

Echocardiographic parameter among participants revealed similar interventricular wall thickness
among both studied group 12.34 ± 2.36mm and 12.45 ± 2.87mm, among anaemic CKD patients
and controls respectively which was not significantly different (t = -0.274 and p = 0.784).
However, there was a significantly higher ejection fraction among controls than anaemic CKD
subjects 60.42 ± 12.89%, versus 50.52 ± 10.16% respectively, t = -5.234 and p < 0.001, others
are represented in table 11.
Table 11: Echocardiographic findings among subjects and controls
t

p – value

12.45 ± 2.87

-0.274

0.784

47.82 ± 7.53

47.04 ± 8.80

0.583

0.561

Left ventricular internal diameter in systole (mm)

33.40 ± 8.54

33.68 ± 10.91

-0.172

0.864

Left ventricular posterior wall thickness in diastole (mm)

12.33 ± 3.11

12.08 ± 2.91

0.487

0.627

Fractional shortening (%)

26.20 ± 7.56

32.54 ± 10.03

-4.175

<0.001*

Parameters

Anaemic CKD

Control

mean ± SD

mean ± SD

Interventricular septum thickness in diastole (mm)

12.34 ± 2.37

Left ventricular internal diameter in diastole (mm)
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50.52 ± 10.16

60.42 ± 12.89

-5.234

<0.001*

Mitral peak E wave velocity (m/s)

0.64 ± 0.24

0.59 ± 0.24

1.243

0.216

Mitral peak A wave velocity (m/s)

0.68 ± 0.22

0.59 ± 0.17

2.623

0.010*

E velocity deceleration time (ms)

182.91 ± 55.66

191.40 ± 46.16

-0.871

0.386

0.53 ± 0.16

0.53 ± 0.17

-0.053

0.958

Left ventricular mass (g)

232.54 ± 79.05

226.65 ± 89.63

0.422

0.673

Left ventricular mass index

130.35 ± 41.70

126.49 ± 49.38

0.513

0.609

Ejection fraction (%)

Relative wall thickness

*

P < 0.05

E; early transmitral filling, A; late transmitral filling, AV Vmax; aortic valve maximal velocity,
PG; pressure, PV Vmax; pulmonary valve maximal velocity, TRV Vmax; tricuspid valve
maximal velocity.
4.17

Prevalence and pattern of left ventricular hypertrophy and left ventricular function

among subjects and controls
The overall prevalence of left ventricular hypertrophy among CKD subjects was 97(64.7%) with
95% C.I = 56.99 – 72.34. The prevalence of LVH among anaemic CKD subjects was 64(68.8%),
while among CKD subjects without anaemia was 33(57.9%), and was not statistically different
(X2 = 1.845, p = 0.174, O.R = 1.61, and 95% C.I was 0.81 – 3.17).
The most frequent pattern of LVH seen among both groups was concentric LVH which was 50
(53.8%), and 25(43.9%) among both anaemic CKD subjects and controls respectively, with no
statistical difference (X2 = 2.385, and p = 0.497), others as shown in table 13.
The overall prevalence of left ventricular systolic dysfunction among subjects was 68(45%), with
significantly higher frequency among anaemic CKD subjects 58(61.7%), than controls
10(17.5%), with X2 = 27.952 and p < 0.001, O.R = 7.57, and 95% C.I = 3.43 – 16.73, these are
as shown in table 12.
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Table 12: Prevalence and pattern of left ventricular hypertrophy and left ventricular
function among subjects and controls
Parameters

Anaemic CKD

Control

n(%) N = 93

n(%) N = 57

Present

64(68.8)

33(57.9)

Absent

29(31.2)

24(42.1)

Normal

11(11.8)

7(12.3)

Concentric remodelling

18(19.4)

17(29.8)

Eccentric hypertrophy

14(15.1)

8(14.0)

Concentric hypertrophy

50(53.8)

25(43.9)

X2

O.R

p–

95% C.I

value

Left ventricular hypertrophy
1.845

1.61

0.174

Left ventricular geometry

Systolic function
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2.385

0.497

0.81 – 3.17

Abnormal

58(61.7)

10(17.5)

Normal

36(38.3)

47(82.5)

Normal

36(38.3)

47(82.5)

Mildly abnormal

41(43.6)

7(12.3)

Moderately abnormal

14(14.9)

1(1.8)

3(3.2)

2(3.5)

27.952

7.57

<0.001*

3.43 – 16.73

Systolic dysfunction severity

Severely abnormal
*

<0.001*

29.726

P < 0.05

4.18

Left ventricular geometric pattern among hypertensive subgroup among subjects

and controls
Subgroup analysis of left ventricular geometric pattern among hypertensive subjects in both
CKD subjects with anaemia and control groups, shows that concentric left ventricular
hypertrophy has the highest frequency among both study group, this is as shown in Table 13.
Table 13: Left ventricular geometric pattern among hypertensive subgroup among subjects
and controls
Anaemic CKD N = 93
Left
ventricular

Hypertensive

No
hypertension

Controls N = 57
X2

p
value

n(%)
Geometry

Hypertensive

No
hypertension

X2

p
value

10.73

0.013

n(%)
n(%)

Normal

9(9.7)

2(2.2)

Concentric
remodelling

15(16.1)

Eccentric
hypertrophy

10(10.8)

n(%)
4.23

0.23

6(10.5)

1(1.8)

3(3.2)

15(26.3)

2(3.5)

4(4.3)

4(7)

4(7)
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Concentric
hypertrophy

4.19

46(49.5)

4(4.3)

24(42.1)

1(1.8)

Prevalence of left ventricular hypertrophy across stages of chronic kidney disease

among subjects and controls
The distribution of LVH across the stages CKD showed increasing frequency with advancing
CKD stages among both study groups, which is as shown in figure 8 and 9, while relationship
between LVH and other clinical parameters are as shown in table 14.
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X2 = 10.659
P = 0.005

Figure 8: Prevalence of left ventricular hypertrophy across stages of chronic kidney disease
among subjects
LVH; left ventricular hypertrophy.
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X2 = 3.355
P = 0.187

Figure 9: Prevalence of left ventricular hypertrophy across stages of chronic kidney disease
among controls
LVH; left ventricular hypertrophy.

4.20

Relationship between left ventricular hypertrophy and clinical variables among

subjects and controls
There was a statistically significantly high frequency of LVH among middle age group within
the group of subjects with anaemia, which was 30(32.3%) with X2 = 6.793, p = 0.033, but there
was no significant difference across age group among controls. The relationship between LVH
and other clinical variables are as represented in table 14.
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Table 14: Relationship between left ventricular hypertrophy and clinical variables among
subjects and controls
Anaemic CKD N = 93

Controls N =57

LVH

No LVH

X2

p value

LVH

No LVH

X2

p
value

< 40 years

15(16.1)

2(2.2)

6.793

0.033

10(17.5)

4(7)

1.83

0.40

40 – 59 years

30(32.3)

11(11.8)

7(12.3)

8(14)

≥60 years

19(20.4)

16(17.2)

16(28.1)

12(21.1)

Male

31(33.3)

20(21.5)

14(24.6)

16(28.1)

3.27

0.07

Female

33(35.5)

9(9.7)

19(33.3)

8(14)

Yes

56(60.2)

24(25.8)

28(49.1)

21(36.8)

0.081

0.77

No

8(8.6)

5(5.4)

5(8.8)

3(5.3)

Yes

20(21.5)

12(12.9)

3(5.3)

1(1.8)

0.516

0.472

No

44(47.3)

17(18.3)

30(52.6)

23(40.4)

Controlled

32(34.1)

18(19.8)

15(26.8)

10(17.9)

0.151

0.698

Uncontrolled

33(35.1))

10(11)

14(25)

17(30.3)

Yes

14(15.2)

3(3.3)

1(1.8)

0(0)

0.740

0.390

No

49(53.3)

27(28.2)

32(56.1)

24(42.1)

37(39.8)

15(16.1)

8(14.3)

2(3.6)

2.233

0.135

27(29)

14(15.1)

25(44.6)

22(37.5)

Yes

49(52.7)

23(24.7)

28(49.1)

15(26.3)

3.745

0.053

No

15(16.1)

6(6.5)

5(8.8)

9(15.8)

Parameter

Age range

Gender
3.396

0.065

Hypertension
0.373

0.541

Diabetes
0.907

0.341

Blood pressure control
1.77

0.183

Dialysis
1.86

0.173

Quality of life
Impaired
Unimpaired

0.30

0.584

Antihypertensive
0.08
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0.76

4.21

Relationship between left ventricular mass index and selected variables among

subjects and controls
There was a significantly strong negative correlation between packed cell volume and left
ventricular mass index among CKD subjects with anaemia (r = -0.345, p = 0.001), while in the
control group there was a weak positive correlation (r = 0.001, p = 0.993). There was also a
negative correlation between eGFR and left ventricular mass index among both CKD subjects
with anaemia (r = -0.436 and p < 0.001) and controls (r = -0.363, p = 0.006), these is as shown in
Table 15.
Table 15: Relationship between left ventricular mass index and selected variables among
subjects and controls
Anaemic CKD

Controls

r

p – value

r

p – value

Packed cell volume

-0.345

0.001

0.001

0.993

eGFR

-0.436

<0.001

-0.363

0.006

Systolic blood pressure

0.112

0.292

0.098

0.472

Diastolic blood pressure

0.212

0.043

0.078

0.567

Body mass index

-0.084

0.423

0.016

0.909

Age

-0.372

<0.001

-0.008

0.951

Parameters

73

4.22

Linear regression for the predictors of left ventricular mass index among

participants
Furthermore, linear regression analysis revealed anaemia as a significant predictor of increased
left ventricular mass index when compared to other selected variables; this is as represented in
Table 16.
Table 16: Linear regression for the predictors of left ventricular mass index among
participants
Parameters

Unstandardized Std error Standardized
Coefficient (β)

Constant

t

p - value

95% C.I

4.256

< 0.001

81.813 – 223.773

Coefficient

152.793

35.897

SBP

-0.012

0.177

-0.008

-0.068

0.946

-0.361 – 0.337

DBP

0.452

0.316

0.159

1.433

0.154

-0.172 – 1.077

FBS

-0.139

0.120

-0.096

-1.158

0.249

-0.377 – 0.099

PCV

-1.170

0.495

-0.198

-2.362

0.020

-2.149 – -0.191

Hypertension

-6.495

11.296

-0.049

-0.575

0.566

-28.831 – 15.841

SBP; Systolic blood pressure, DBP; Diastolic blood pressure, FBS; Fasting blood sugar, PCV;
Packed cell volume.
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Distribution of ejection fraction distribution across stages of chronic kidney disease

among anaemic CKD subjects and controls
However, mean ejection fraction reduces as CKD stages advances among both anaemic CKD
subjects and controls. The mean ejection fraction for stage 3, 4 and 5 among anaemic CKD
subjects are 54.76 ± 7.79%, 52.02 ± 11.67%, and 46.45 ± 8.97% respectively (F = 6.281 and P =
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0.003); while among controls was 63.19 ± 9.87%, 55.25 ± 17.07%, and 50.27 ± 16.08%
respectively (F = 3.286 and P = 0.045). The 25th, 50th, and 75th percentile is as shown in figure
10.

F1= 6.281, P1=0.003
F2= 3.286, P2=0.045

Figure 10: Box and whisker representing distribution of ejection fraction distribution across stages of chronic
kidney disease among anaemic CKD subjects and controls.
F1; Analysis of variances for anaemic CKD subjects group,
P1; P value for anaemic CKD subjects group,
F2; Analysis of variances for CKD subjects without anaemia group
P2; P value for CKD subjects without anaemia group.
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Chapter 5
DISCUSSION
Anaemia is a common complication of chronic kidney disease, which has been shown to impair
their quality of life(6), and has been identified as a risk factor for the development of left
ventricular hypertrophy(44). However, most studies focus on anaemia and its complications, but
few studies have focused on the impact of anaemia on quality of life and cardiovascular status of
CKD patients.
The aetiologies of CKD in this study revealed hypertension (41.7%), diabetes (20.9) and chronic
glomerulonephritis (11.7%) as the leading cause of CKD in this environment, which is similar to
other reported studies in this locality(24,25,87-92).
Prevalence and pattern of left ventricular hypertrophy among anaemic CKD patients
The overall prevalence of LVH was 64.7% (95% C.I = 56.99 – 72.34%). The prevalence of LVH
was slightly higher among anaemic CKD subjects (68.8%) than CKD subjects without anaemia
(57.9%), although not significantly different (P = 0.174). Anaemia may contribute to the
development of LVH in CKD patients. This is slightly lower to reports by Adejumo et al(89) and
Jesurobo et al(25) who reported a prevalence of 76 and 77.6% respectively, and much lower to
reports by Ulasi et al(24) with a prevalence of 95.5%. The explanation for this variance could be
attributed to subject selection, in that those studies where primarily focused on hypertensive
patients with CKD; furthermore, patients on antihypertensive with good blood pressure control
were excluded from their study. However, it was significantly higher than reports by Chijioke et
al(93), reporting a prevalence of 27.6%, but used electrocardiogram, which has a lower
sensitivity for the detection of LVH, and the subjects were dialysis naive patients.
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The overall prevalence of hypertension in this study was 85.9%, but no significant difference in
both study groups, with a prevalence of 85.3% versus 86.9%, (P = 0.778) among anaemic CKD
subjects and CKD subjects without anaemia respectively. However, LVH analysis of the
subgroup of subjects with hypertension revealed a high prevalence of LVH (60.2% and 49.1%)
in both anaemic CKD subjects and CKD subjects without anaemia. This pose as a strong
confounding variable, in determining the impact of anaemia, therefore, hypertension is also a
strong determinant for the development of LVH. However, this was statistically controlled for
with a linear regression.
LVH has been shown to be an independent risk factor for cardiovascular mortality, especially
among CKD patients(94,95). According to Weiner et al(20), the mortality rate for CKD patients
with LVH and anaemia was 80%, as compared to LVH without anaemia (50%), anaemia without
LVH was 54%, and those without anaemia and CKD was 31.2%. Other studies(49,94,96) have
confirmed the high mortality rate of LVH in CKD patients with relative risk of 1.61 over CKD
patients without LVH. Therefore, aggressive and sustained management of factors known to
cause LVH may reduce the risk of development of LVH, with resultant improvement in
mortality outcome of CKD patients.
Prevalence of LVH increases as CKD stage advance among both groups of studied participants,
with a negative correlation between eGFR and LVMI among both anaemic CKD subjects (r = 0.436, p < 0.001) and CKD subjects without anaemia (r = -0.363, p = 0.006). This is similar to
reports by Adejumo et al(89) and Levine et al(96), that both reported increasing prevalence of
LVH as CKD stages advanced. These observations could be attributed to the increasing
prevalence of anaemia and hypertension as CKD progresses. For instance in the index study,
42.3% of CKD stage 3 patients in this study were anaemic, and 83.1% were hypertensive,
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compared to 93% and 90.7% prevalence of anaemia and hypertension stage 5 CKD respectively.
Therefore, a great majority of stage 5 CKD patients are at higher risk of developing LVH, thus
underscoring the importance of assessment for LVH especially in patients with advanced
CKD(89,96,97).
The most frequent left ventricular geometric pattern seen among both anaemic CKD group and
those without anaemia were concentric hypertrophy (53.8% versus 43.9%) and concentric
remodelling (19.4% versus 29.8%). These findings are comparable to reports from Foley et
al(49), who reported higher frequency of concentric LVH (39.4%) among CKD patients with
anaemia. But, this contrary to Ulasi et al(24), who reported higher frequency of eccentric
hypertrophy among CKD patients (54.6%). The explanation for the variance in L.V geometric
pattern seen in both studies could be attributed to the criterion used for the classification of left
ventricular geometry, although their study was focused on hypertensive patient, which should
have shown a higher prevalence of concentric LV geometric pattern. The high frequency of
eccentric hypertrophy may be explained by the diagnostic criteria used and method of
measurement of left ventricular dimensions. Their study used Penn convention(48), but this
method has been abolished because of inaccuracy, while the American Society of
Echocardiography and the European Association of Cardiovascular Imaging convention(57) is
the most recent recommendation, in which LVMI assessment has good correlation with cardiac
MRI which is the gold standard. Furthermore, the expected pathophysiology of LVH among
CKD patients is usually multifactorial, which includes both traditional (hypertension, diabetes
etc) and non-traditional risk factors (uraemic milieu such as anaemia, mineral bone disease,
volume overload, aterio-venous fistula and others); although, anaemia usually present with left
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ventricular dilatation(44), but the expected outcome of left ventricular geometric pattern may not
be attributable to a single risk factor such as anaemia alone(44,49,96).
However, in this present study, 14.6%, of participants were on erythropoietin therapy, the
explanation for this low prevalence especially in the control group is not well understood. But,
the cost of erythropoietin can account of the low prevlence of its use, and we would expect
symptomatic patients to go any length in securing the medication as compared to less
symptomatic patients. Erythropoietin use can contribute significantly to the change in their left
ventricular geometric pattern. This can be supported by studies from Eckwardt et al(19), which
revealed a change in geometric pattern from baseline (irrespective of the geometry) after
commencement of erythropoietin therapy (irrespective of haemoglobin target) in a 2 year period.
Abnormal left ventricular geometric pattern has been associated with adverse cardiovascular
outcomes as compared with normal geometry among CKD patients(19).
Impact of anaemia on quality of life
The prevalence of anaemia among CKD studied participants was 62.6%, and the prevalence
increased significantly as CKD advanced from 42.3% in stage 3 to 93% in stage 5 (X2 = 29.69, p
< 0.001). This was similar to reports by Ijoma et al(97), who reported an overall prevalence of
77.5% among CKD patients, and prevalence was noticed to increase as CKD advances with
highest prevalence in stage 5 CKD having a prevalence of 98%. Similar pattern was reported by
Akinsola et al.(98) and Levin et al.(96).
The overall prevalence of impaired quality of life score was 42% (95% C.I was 34.35 – 49.6%).
However, there was significantly higher prevalence of impaired quality of life (QoL) among
anaemic CKD subjects 55.9%, than CKD subjects without anaemia 18.3%, (O.R = 5.64, p <
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0.001). Furthermore, mean physical performance score was significantly lower among anaemic
CKD subjects (73.17 ± 12.95), than those without anaemia (84.59 ± 11.04) with p < 0.001. Also,
there was a strong negative impact of anaemia on QoL, with correlation coefficient (r = 0.297, p
= 0.003) among anaemic CKD subjects compared to those without anaemia (r = 0.128, p =
0.324). Studies in this environment have also reported lower scores of QoL among CKD
patients, in which anaemia was identified as an important risk factor for impaired QoL(99,100).
The negative impact of impact of anaemia on QoL has also been reported in other
studies(26,66,68,69,101–103).
However, CKD patients with higher haemoglobin level have been shown to have better QoL
outcomes than those with lower haemoglobin(62). Therefore, management of anaemia cannot be
overemphasized, with supporting evidence from studies showing improvement of quality of life
among CKD patients treated with erythropoietin(26,31,68,69,104,105). Furthermore, achieving
optimal haemoglobin target of 11 – 12g/dl has been shown by guidelines to favour better QoL
outcomes among anaemic CKD patients(31,67–69,104). However, higher targets has been
shown to worsen cardiovascular outcome(104,105).
Among anaemic CKD subjects, QoL score was shown to worsen with advancing CKD with a
significantly lower mean score in stage 5 CKD (68.75 ± 14.35), as compare to stage 3 CKD
(76.33 ± 9.27), F = 4.104 and p < 0.019, and a significantly post Hoc difference (p = 0.028).
Although, there was lower mean score of QoL CKD stage 3 (85.85 ± 10.94) and stage 5 (73.33 ±
5.77) among control group, but not significantly different (p = 0.149). This further emphasize
that aside from advanced CKD worsening patients quality of life, the presence of anaemia further
worsen their quality of life. Also, the presences of disability only among anaemic CKD study
group also buttress the negative impact of anaemia on QoL.
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Ayanda et al(99), also identified the negative impact of the severity of CKD on the quality of life
of CKD patients, and this was also supported by larger studies by Mujas et al(106) Other studies
have reported similar findings(29,107). Therefore, retarding the progression of CKD will impact
positively on the quality of life outcome of CKD patients(107).
Further observation noticed among the subgroup analysis of stage 5 CKD subjects revealed that,
stage 5 CKD subjects with anaemia on dialysis had a significantly higher frequency of impaired
quality of life than those not on dialysis which was 14(82.4%) versus 11(50%) respectively (X2 =
4.362, O.R = 4.62 and p = 0.037). However, because of few subjects in stage 5 CKD subjects
without anaemia, sub-group analysis of subjects on dialysis was insufficient for statistical
analysis.
This high prevalence of impaired quality of life among dialysis patients have been supported by
other studies(107,108). This could arise as a result of inadequate and infrequent dialysis, high
cost of dialysis and complications of haemodialysis such as anaemia, catheter site infection and
others(108).
However, there was no significant difference in QoL scores among subjects with controlled and
uncontrolled blood pressure, subjects with and without diabetes and obesity, among both study
groups. Other studies have reported inconsistent conclusion of the effect of these risk factors on
QoL(109 - 111).
Impact of anaemia on left ventricular mass index and systolic function
There was a strong negative correlation between packed cell volume and left ventricular mass
index among anaemic CKD patients (r = -0.345, p = 0.001), compared to those without anaemia
(r = 0.001, p = 0.993). Furthermore, linear regression analysis to control for confounders such as
hypertension revealed anaemia as the only predictor that significantly increased the risk of
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increased left ventricular mass index (β coefficient = -1.170, p = 0.002, and 95% C.I = -3.879 - 0.866). Therefore, there is a strong evidence that anaemia is associated with a 1.170g/m2 increase
in left ventricular mass per 1% decrease in packed cell volume (0.33g/dl of haemoglobin) after
controlling for other confounders such as hypertension, thus anaemia may contribute to the
development of LVH.
This has also been supported from larger studies by Foley et al(49), which revealed 50% increase
in the risk of developing LVH and systolic dysfunction with each decrease of 1g/dl of
haemoglobin. While, Levine et al(96) further quantified a 10g/m2 increase in left ventricular
mass index with every 0.5g/dl decrease in haemoglobin. Similar impact has been reported in
other studies in this environment by Ulasi et al(24) and Jesurobo et al(25).
The overall prevalence of left ventricular systolic dysfunction was 45% among studied
participants, with significantly higher prevalence among anaemic CKD group (61.7%), than
CKD subjects without anaemia (17.5%) with p < 0.001. This was significantly higher than the
prevalence of 22% for systolic dysfunction reported by Foley et al(49), and other studies(112–
115). This difference could be explained by the diagnostic method used for defining systolic
dysfunction, in which fractional shortening was employed by these studies for assessing ejection
fraction, and this has been shown to be unreliable in the presences of asymmetric left ventricular
geometry and regional wall motion abnormality from coronary artery disease or conduction
abnormality, which are common in CKD patients, and it’s not the currently recommended
standard(57).
The presences of high prevalence of left ventricular systolic dysfunction in the setting of anaemia
and LVH categorizes CKD patients as high risk population, and these has been shown to worsen
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their cardiovascular outcome, with a hazard ratio of 4.15 over the general population(14), and
also increase their risk of hospitalization(96,116).
There was a positive correlation between left ventricular ejection fraction and physical
performance score (r = 0.524, p <0.001 and r = 0.442, p = 0.001) in both CKD subjects with
anaemia and those without anaemia. Thus, poor left ventricular function may possibly impact
negatively on quality of life of CKD patients. Other studies have shown that poor ejection
fraction impairs quality of life, which worsens their New York Heart Association (NYHA)
functional class, and increases their rate of hospitalization and morbidity(117,118).

5.2

Limitations
1. Limitation in subject selection into control group affects achieving sufficient subjects into
stages 5 CKD group without anaemia, and also the high confounding prevalence of
hypertension among the subjects.

5.3

Conclusion

This study showed that CKD patients with anaemia had significant impairment in their physical
ability than CKD patients without anaemia, and this patients have high prevalence of LVH and
poor left ventricular systolic function. Furthermore, poor left ventricular systolic function
impacted negatively on their physical ability. Therefore, early assessment and management of
anaemia and other cardiovascular risk factors may improve their quality of life and
cardiovascular outcomes.
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5.4

Recommendation
1. There should be increased awareness among physicians and health care providers on the
high prevalence of anaemia and its complication among CKD patients.
2. There should be advocacy for regular and prompt assessment of the quality of life of
CKD patients, with special emphasis on those who have developed anaemia as a
complication.
3. There should be early assessment and prompt management of cardiovascular risk factors
(such as anaemia and hypertension) and its complications (such as LVH and poor left
ventricular systolic function), in order to prevent adverse cardiovascular outcomes.
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Anaemia in chronic kidney disease in LASUTH: impact on quality of life
and left ventricular mass index
QUESTIONNAIRE
SECTION A
SOCIO DEMOGRAPHIC DATA
1) Serial No:

DATE:

2) NAME:
4) AGE IN YEARS:

5) GENDER:

M [ ]

6) HOSPITAL NO:

7) TELEPHONE NO:

F [ ]

8) OCCUPATION: UNEMPLOYED [ ] UNSKILLED [ ] SKILLED [ ] PROFESSIONAL [ ]
9) RELIGION:

CHRISTIAN [ ]

10) MARITAL STATUS: SINGLE [
11) EDUCATION: NONE [
12) TRIBE:

IGBO [ ]

]

ISLAM [ ]

OTHERS [ ]

] MARRIED [ ] DIVORCED [ ] WIDOW [

PRIMARY [ ] SECONDARY [ ] TERTIARY [

HAUSA [ ]

YORUBA [

100

]

OTHERS [

]

]
]

SECTION B
13) HISTORY OF KIDNEY DISEASE AND AETIOLOGY
A) DURATION OF CHRONIC KIDNEY DISEASE:
B) AIETIOLOGY OF CHRONIC KIDNEY DISEASE: HYPERTENSION [ ]
DIABETES [ ]

CHRONIC GLOMERULONEPHRITIS [ ]

OBSTRUCTIVE UROPATHY [ ]

HIV [ ]

CYSTIC KIDNEY [ ]

UNKNOWN [ ]

OTHERS SPECIFY:
C) HISTORY OF KIDNEY TRANSPLANT:

YES [

]

NO [

D) Are you on Dialysis:

YES [

]

NO [

]

E) HISTORY OF HYPERTENSION:

YES [

]

NO [

]

]

F) DURATION OF HYPERTENSION:
G) MEDICATIONS USED FOR HYPERTENSION:
Diuretics[

]

ACE I [ ]

ARB [ ] CCB [

H) HISTORY OF DIABETES:

YES [

]

BB [

]

]

Centrally acting [

NO [

]

I) DURATION OF DIABETES:
J) MEDICATIONS USED FOR DIABETES:
Oral hypoglycaemic drugs [ ]

Insulin [

]

Combination of Oral hypoglycaemic drugs and Insulin

[
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]

None [

]

]

K) USE OF ERYTHROPOIETIN STIMULATING AGENT:

YES [

]

NO [

L) Frequency of erythropoietin use:
L) Duration on erythropoietin use:
M) Number of blood transfusion:
N) Most recent blood transfusion
O) Use of Vitamin D:

YES [ ]

NO [ ]

P) Use of Calcium supplement:

YES [ ]

NO [ ]

14) EVALUATION OF CARDIOVASCULAR DISEASE
A) Any Breathlessness :

YES [

]

NO [

]

B) Breathlessness on mild activity or at rest:

YES [

]

NO [

]

C) Orthopnea :

YES [

]

NO [

]

E) Paroxysmal nocturnal dyspnoea:

YES [

]

NO [

]

F) Palpitations:

YES [

]

NO [

]

G) Cough:

YES [

]

NO [

]

H) Easy fatigue:

YES [

]

NO [

]

I) Light headedness or dizziness:

YES [

]

NO [

]

D) Number of pillows used for sleeping:
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]

J) Syncope or Fainting spells:

YES [

]

NO [

]

K) Leg swelling:

YES [

]

NO [

]

L) Previous history of myocardial infarction:

YES [

]

NO [

]

M) Previous history of heart failure:

YES [

]

NO [

]

N) Family history of cardiovascular disease:

YES [

]

NO [

]

15) Drug History
A) Use of antiplatelet (Aspirin or Clopidrogel):

YES [

]

NO [

]

B) Use of lipid lowering agents (e.g statins):

YES [

]

NO [

]

C) Use of vitamin D supplement:

YES [

]

NO [

]

D) Use of calcium and phosphate binders:

YES [

]

NO [

]

E) Herbal ingestion:

YES [

]

NO [

]

16) History of cigarette smoking:

YES [

]

NO [

]

YES [

]

NO [

]

A) Duration of smoking: .....................
B) Pack Years: .....................
16) History of Alcohol ingestion:
A) Duration: ......................

B) Volume consumed (units): .......................

SECTION C
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PHYSICAL FINDINGS
1) Weight (kg): ...................
2) Height (m): ........................
3) Body Mass Index (kg/m2): .................
4) Blood Pressure (mmHg): ...................
5) Body Surface Area: .........................
7) CVS Findings:

Pulse

JVP

Locomotor Brachialis
Precordium

8) Chest Findings:
10) Abdominal Findings:
11) Neurologic Findings:
SECTION D
INVESTIGATIONS
1) Serum Creatinine : ....................

2) eGFR:..............................

3) Random Blood Sugar:
4) Other evidence of CKD
5) Fasting Lipid Profile:

104

a) Total Cholesterol:

b) HDL:

c) LDL:

d) TG:

e) VLDL

f) PCV

7) ECHO findings:
Left Atrial Size:
Aortic Diameter:
Left Ventricular Wall Thickness:
Interventricular Wall Thickness:
Posterior Wall Thickness:
Left Ventricular Diameter in Diastole:
Left Ventricular Diameter in Systole:
LVH pattern:
E.F:

E/A ratio:

Regional Wall abnormality:
Left Ventricular Mass (grams):
Left Ventricular Mass Index:
Conclusions:
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Consent Form
Name of Principal Investigator: Dr OLADIMEJI OLUWASEYE MICHAEL
Department: Internal Medicine
E-mail: seye.oladimeji@yahoo.com
Phone number: 08174486689
Title of the research: Anaemia in chronic kidney disease: Impact on left ventricular mass index
and quality of life.
Name and affiliation of researcher of applicant: This study is being conducted by Dr
Oladimeji Oluwaseye Michael of Lagos State University Teaching Hospital, Ikeja, Lagos State.
Sponsor of research: This study is self sponsored by the principal investigator.
Purpose of research: The aim of this study is to assess correlation between the level of anaemia
and left ventricular mass among chronic kidney disease patients.
Procedure of the research, what is required of each participant and approximate total number of
participants that would be involved in the research: Subjects who are eligible and give their
consent to participate in this study will be required to fill a questionnaire. A full physical
examination will be conducted including your height and weight measurement. Blood sample
will be taken from you for investigation purposes. Echocardiography will be performed on you.
In total I expect to recruit 110 participants.
Expected duration of research and of participants involvement: This study is expected to run for
12 months, and it is estimated that you should not spend more than 2 hours at each clinic visit.
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Risk: Your participation in this research does not constitute any health risk to you in anyway.
However, you might experience some discomfort when your blood sample is being taken.
Cost to the participant: Your participation in this study is at no cost to you.
Benefits: The purpose of this is study is to identify left ventricular hypertrophy among anaemic
chronic kidney disease patients. This will help inform you concerning any damage to your heart
and help give proper counsel on available treatment options, in order to reduce further organ
damage.
Confidentiality: All information collected in this will be held in the strictest confidence. Your
personal details will be coded such that the information you provide cannot be linked to you in
anyway. Your name or any other detail that identifies you will not be used in any publication
from this study. As part of our responsibility to conduct this research properly officials from
NHREC may have access to these records.
Voluntariness: Your participation in this research is entirely voluntary.
Alternatives to participation: If you choose not to participate, this will not affect your treatment
in this hospital in anyway.
Due Inducement: You will not be paid any fee for participating in this research.
Consequences of participants’ decision to withdraw from research and procedures for order
termination of participation: You can choose to withdraw from the research at anytime. Please
note some of the information that has been obtained about you before you choose to withdraw
may have been modified or used in reports and publications. These unfortunately cannot be
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removed anymore. However, the researcher promises to make good faiths effort to comply with
your wishes as much as is practicable.
Modality of providing treatments and actions to be taken in case of injury or adverse events:
Though it is unlikely you may suffer any untoward effect from participating in this study, in the
unlikely event you suffer injury as a result of your participating in this study you will be treated
in Lagos State University Hospital and the researcher will bear the cost of this treatment.
What happens to research participants and communities when the research is over: At the end of
the research you should be interested in the study outcome; this will be forwarded to your contact
details provided. During the course of the research you will be informed about any information
that may affect your continued participation or your health.
Statement about sharing benefits among researchers and whether this includes or excludes
research participants: Any commercial product that may be produced during this study is owned
by Lagos State University teaching Hospital, Ikeja, Lagos State. No participant owns any right to
any commercial product that may be produced by this study.
Any apparent or potential conflict of interest: I have no conflict of interest.
Statement of person obtaining informed consent: I have fully explained this research to and have
given sufficient information, including about risks and benefits, to make informed decision.

Date:

Signature:

Name:

108

Statement of person giving consent:
I have read the description of the research or have had it translated into language I understand. I
have also talked it over with the doctor to my satisfaction. I understand that my participation is
voluntary. I know enough about the purpose, method, risk and benefits of the research study to
judge that I want to take part in it. I understand that I may freely stop being part of this study at
any time. I have received a copy of this consent form and additional information sheet to keep
for myself.
DATE:

SIGNATURE:

NAME:
WITNESS’ SIGNATURE:

WITNESS NAME:

Detailed contact information including contact address, telephone, fax, email and any other
contact information of researcher, institution HREC and head of the institution:
Name: Dr Oladimeji Oluwaseye Michael
Contact address: Nephrology unit, Department of Internal Medicine, Lagos State University
Teaching Hospital, Ikeja, Lagos
Telephone: 08174486689
Email: seye.oladimeji@yahoo.com
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Consent Patient Information
Chronic kidney disease is any disease of the kidney lasting more than 3 months, which can result
in anaemia and enlargement of the heart. Anaemia (reduced blood level) and enlarged heart (left
ventricular hypertrophy) can both lead to heart failure, reduced quality of life and result in death.
However, early identification of anaemia and enlarged heart with prompt treatment of these
conditions will improve the quality of life and reduce the rate of death from these conditions.
This study is designed to evaluate the presence of anaemia and left ventricular hypertrophy
among chronic kidney disease patients. It will entail asking some questions from you about
symptoms of heart disease, and complete examination of your body system with proper
investigation to identify heart disease.
All information in this study will be confidential and you retain the right to withdraw at any
point during the study. This will not affect your statutory rights.
Please feel free to ask about anything you may need clarification on.
Thank you very much for your time.
I ................................................................................. have read and understood the above written
information and I consent to partake in this study.
Date:

Signature:

Phone no:

Witness Name:
Address:
Date:

Signature:
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