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Abstract 
 
Introduction 

Patients with chronic kidney disease (CKD) are at risk for accelerated cardiovascular disease (CVD). 

There is evidence for the contribution of traditional and non-traditional risk factors to CVD in CKD. 

Non-traditional risk factors are under-recognised and poorly managed in CKD. 

 

Methods 

Clinical records for patients 18 years or older on chronic dialysis at two public hospitals in South 

Africa were retrospectively reviewed. 

 

Results 

There were 147 patients with a mean age of 43.7 years, 53% male and 98% black African in the 

cohort. The prevalence of hypertension was 85% with a mean systolic blood pressure of 148.0mmHg 

(±22.8) and a mean diastolic blood pressure of 93.4mmHg (±18.2), implying poor control in this 

cohort. The prevalence of diabetes mellitus was 5.5% and the mean body mass index was 24.5kg/m2 

(±4.5). The prevalence of anaemia was 41% with a mean haemoglobin of 10.6g/dL (±2.4). We found 

a high mean phosphate of 1.7mmol/L (±0.6), mean calcium of 2.2mmol/L (±0.3) and albumin 

38.8g/L (±4.7) in the cohort. Patients on peritoneal dialysis (PD) had higher mean systolic (p=0.028) 

and diastolic blood pressure (p=0.004) compared to patients on haemodialysis (HD). Patients on PD 

had higher mean total cholesterol (p=0.001), PTH (p=0.028) and haemoglobin (p=0.015) levels 

compared to patients on HD. Patients on PD had lower mean albumin (p=0.001) and calcium 

(p=0.000) levels compared to patients on HD. When stratified by sex or HIV status, no significant 

differences in cardiovascular risk factors were found, except for a higher prevalence of smoking 

exposure in male patients. 

 

Conclusion 

In this cohort of mostly black African chronic dialysis patients, there was low prevalence of 

traditional cardiovascular risk factors except poorly controlled hypertension. We found high 

prevalence of anaemia and hyperphosphataemia. Those on PD had greater traditional and non-

traditional risk factor burden. We recommend longitudinal follow-up studies evaluating effect of risk 

factor control on CVD outcomes to aid clinicians in managing this higher risk group. 

 
Word Count: 311 
Key words: Chronic kidney disease, cardiovascular disease, non-traditional risk factors 
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Introduction 

 

Chronic kidney disease (CKD) is defined as abnormalities of the kidney structure or function, 

present for more than three months, with implications for health. Such dysfunction may include 

pathological abnormalities or markers of kidney disease, and is classified based on cause, glomerular 

filtration rate (GFR) category or albuminuria category. (1) 

 

In 2017, a joint statement from the American Society of Nephrology, European Renal Association, 

and International Society of Nephrology estimated a CKD prevalence of approximately 844 million 

people. (2) CKD is a major contributor to mortality and morbidity worldwide, with increasing 

incidence and prevalence in developing countries such as those in sub-Saharan Africa (SSA). (3, 4) 

This increase in prevalence is likely attributable to the growing burden of non-communicable 

diseases that contribute to development of CKD, together with the high prevalence of infectious 

diseases including Human Immunodeficiency Virus (HIV) as well as the increase in the elderly 

population. (3-6)  

 

Cardiovascular diseases (CVD) are the leading cause of death in patients with CKD and studies have 

explored this relationship. (7-9) It has been shown that the CV risk of patients with ESRD is 5 to 500 

times that of the general population when stratified by age and CV mortality in dialysis patients is 10 

to 20 times higher than in the general population, despite being stratified by age, gender, race and the 

presence or absence of diabetes mellitus (DM). (10, 11) A meta-analysis by the Chronic Kidney 

Disease Prognosis Consortium has shown that even a modest reduction in estimated GFR or increase 

in albuminuria can significantly increase risk of all-cause mortality and CV mortality, both 

independent of each other, and of other CV risk factors. (12) CKD is an independent risk factor for 

CVD and a significant cause of premature mortality. 

 

Traditional Cardiovascular Risk Factors  

In 2010 CVD, CKD and DM were together responsible for 17.6 million deaths (33%) out of a total 

52.8 million deaths worldwide and 63% of these deaths occurred in patients with traditional 

cardiovascular (CV) risk factors such as hypertension, hypercholesterolaemia, hyperglycaemia and 

high body mass index (BMI) after accounting for multi-causality. (13)   

 

Hypertension remained the leading risk factor for deaths due to CVD, CKD and DM from 1980 to 

2010 contributing to more than 40% of deaths in this combined group in 2010. (13) Hypertensive 
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nephropathy was found to be the leading cause of CKD in a low-income, predominantly black 

population in SSA. (14) Among pre-dialysis CKD patients in a private urban hospital in South 

Africa, black African patients exhibited a larger prevalence of hypertension and DM compared to 

other African patients. (15) It was further shown despite the use of intensive antihypertensive 

therapy, hypertension was more severe in black patients with CKD, and these findings align with 

other international studies looking at hypertension in African Americans. (15, 16) A bidirectional 

relationship exists between CKD and hypertension in which CKD can result from hypertension and 

CKD can lead to increased blood pressure, especially masked hypertension (elevated out of office 

blood pressure) and elevated nighttime blood pressure, thereby increasing CV risk. (14, 17) Major 

barriers exist to adequately lower systemic blood pressures in dialysis patients due to the 

multifactorial nature of hypertension in CKD, poor adherence to chronic medication, suboptimal 

dialysis delivery, poor salt and fluid restriction among others. (17, 18)  

   

In a study by Jousilahti et al, traditional CV risk factors such as smoking, lipid abnormalities, 

hypertension, raised BMI and DM were assessed to explain the sex and age-related difference in 

coronary heart disease (CHD) risk. (19) Whilst a substantial part of the sex difference in CHD risk 

was attributed to the risk factor differences between males and females, CHD incidence was 3 times 

greater in men compared to women and risk of CHD in women increased significantly with age. (19) 

The authors postulate the difference is related to the actions of oestrogen on the endothelium and on 

lipid and glucose metabolism with increased cardioprotective effects in younger women in whom 

higher oestrogen levels occur. (19)  

 

The Study of Heart and Renal Protection (SHARP) randomised trial has demonstrated benefit in the 

use of low-density lipoprotein cholesterol (LDLc) lowering agents (simvastatin and ezitimibe) to 

reduce atherosclerotic events in CKD stage 3a to 5. This translated to a 17% risk reduction in the 

primary outcome of major atherosclerotic events, which included MI, non-haemmorrhagic stroke or 

need for revascularization. (20) The SHARP trial failed to show benefit in CV outcomes in patients 

who were dialysis dependent. (20) The Kidney Disease: Improving Global Outcomes (KDIGO) 

organisation guidelines on lipid management in CKD therefore do not recommend the addition of 

statin or statin plus ezitimibe treatment in patients on dialysis. (1, 21) In line with KDIGO 

guidelines, the European Society of Cardiology/European Atherosclerosis Society have 

recommended the use of statin or statin plus ezitimibe combination in CKD stage 3 to 5 who are 

non-dialysis dependant, the continuation of lipid lowering therapy in patients who are already on 

these drugs at the time of dialysis initiation, but not to initiate lipid lowering therapy in patients 
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already on dialysis who are free of atherosclerotic CVD. (22) The lipid profile in patients with both 

pre-dialysis and dialysis stages of CKD has been extensively studied in several clinical randomised 

control trials. Patients with non-dialysis dependent CKD have a reduced high density lipoprotein 

cholesterol (HDLc) level and high triglyceride (TG) level, with a normal or even reduced LDLc 

level. Although LDLc is not usually raised in CKD; the LDLc particles are smaller, denser and 

highly atherogenic, causing a morphologically different plaque in patients with CKD. (23)  There are 

paradoxical associations between dyslipidaemia and CVD related mortality in the haemodialysis 

(HD) population. (20, 24) In a study by Chang et al, an elevated TG:HDLc ratio was associated with 

reduced CV mortality and improved overall survival in patients on chronic HD. (25) One of the 

proposed theories is that the presence of malnutrition and inflammation in chronic HD patients 

accounts for the reduced total cholesterol (TC) and TG levels and also drives mortality. (24) 

 

Non-traditional Cardiovascular Risk Factors 

Non-traditional risk factors for CVD in patients with CKD have been identified and contribute to the 

increased risk of mortality and CV events, even at modest reductions of estimated GFR. Several of 

these non-traditional risk factors have been identified. These include anaemia, (26) abnormal 

calcium/phosphate metabolism, (27, 28) hypoalbuminaemia, (26) inflammation and oxidative stress, 

(10, 29) hyperhomocysteinaemia, (30) malnutrition, HIV (31-34) endothelial dysfunction, (27, 28, 

35, 36) and other dialysis related factors. (37-39) 

 

Anaemia 

Anaemia is a well-established chronic complication of CKD because of reduced erythropoietin 

levels, chronic inflammation, iron deficiency and blood loss, among many other causes. (26, 40, 41) 

In a systematic review and meta-analysis looking at prevalence and predictors of anaemia in CKD 

patients in SSA,  there was a pooled prevalence of anaemia of approximately 60% with advanced 

CKD stage, female sex, DM and a history of HD being significantly associated with the presence of 

anaemia.(42)  In a multiethnic CKD population attending a renal outpatient clinic in Johannesburg, 

there was a 43% prevalence of anaemia with a higher prevalence in the black and mixed ethnic 

groups compared with white and Indian/Asian patients. (43) Low haemoglobin in patients with CKD 

had a strong association with risk of CVD in the Atherosclerosis Risk in Communities (ARIC) study. 

(26) It is hypothesised that with concomitant deranged renal function and low haemoglobin 

concentration, increased cardiac workload and reduced myocardial oxygen supply occur, thereby 

increasing the risk of CV events. (26) In a prospective cohort study by Iimori et al, anaemic patients 

with CKD had an increased all-cause mortality with an adjusted hazard ratio (HR) of 3.37 (95% 



 15 

confidence interval, 1.76-6.44) and CVD-related mortality with an adjusted HR of 3.64 (95% 

confidence interval, 1.36-9.73). (44)   A large placebo-controlled trial examining the effects of 

increasing haemoglobin to a level of 13g/dL with darbepoetin alfa showed no reduction in risk of 

cardiovascular and kidney outcomes in CKD stage 3-4 patients with DM. (45) This trial also showed 

an increased risk for stroke, venous thromboembolic events and mortality in patients with 

malignancy who were on darbepoeitin alfa. (45) 

 

Chronic Kidney Disease-Mineral Bone Disorder 

Chronic Kidney Disease-Mineral Bone Disorder studies have shown that dysfunction in calcium and 

phosphate homeostasis results in increased CV risk (28, 46) by inducing and promoting vascular 

intimal and medial calcification, which in turn result in atherosclerotic plaque development and 

reduced vascular compliance. (41, 47) Furthermore, coronary artery plaques can rupture resulting in 

cardiac events and arterial stiffness resulting from poor vessel wall compliance causes cardiac 

remodelling and left ventricular hypertrophy. (30, 36, 41) Elevated levels of fibroblast growth factor-

23 (FGF-23), a bone-derived hormone that regulates phosphate excretion together with parathyroid 

hormone (PTH), has been strongly linked with myocardial fibrosis, endothelial dysfunction, arterial 

stiffness and results in increased CV risk in CKD. (48, 49) While normal calcium and phosphate 

levels are maintained in early CKD by compensatory increases in PTH and FGF-23, these 

mechanisms are overwhelmed in late CKD resulting in secondary and tertiary hyperparathyroidism. 

(50) Results from a study that pooled data from a nationally represented database of chronic HD 

patients in the United States has shown an increase in the relative risk of mortality with a raised 

serum phosphate and raised serum calcium concentration, both independent CV risk factors. (27) 

Elevated serum parathyroid hormone (PTH) concentration was also found to be a contributor to CV 

mortality in this cohort, although the relationship was not as strong as that in hyperphosphataemia 

and hypercalcaemia. (27) Studies have shown greater phosphate clearance in patients on HD, with 

higher time-averaged phosphate concentration in patients on peritoneal dialysis (PD). (51, 52) Some 

of the features of the phosphate molecule which make it less  suitable for peritoneal clearance include 

its negative charge which is shared by capillary walls and interstitial matrix, protein binding and 

formation of salts with calcium, magnesium and sodium in blood, and it requires transmembrane 

active transporters which have a slow transfer rate across cell membranes .  (53, 54)  

Hypoalbuminaemia 

Hypoalbuminaemia has been shown to be a risk factor for cardiac mortality in dialysis patients, 

independent of other traditional CV risk factors. (55, 56) The pathogenesis of hypoalbuminaemia in 

increasing cardiac mortality is not fully understood, but is hypothesised to be related to malnutrition 
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and inflammation.(57) Albumin is a negative acute phase reactant and hypoalbuminaemia is also 

found in non-benign lesions, glomerulonephritides, HIV and liver disease. This, together with the 

persistent inflammatory state of CKD contributes to a pro-atherogenic environment. (29, 55, 56) This 

may lead to the sequalae of endothelial damage, vascular calcification and CVD.  

 

Inflammation 

Inflammation in CKD is closely linked to the   development of CVD. (29, 58)  Decreased clearance of 

inflammatory mediators in ESRD along with increased production of pro-inflammatory cytokines 

and activation of inflammatory processes due to uraemia, elevated arterial blood pressure, pulse 

pressure, increased truncal fat mass and fluid overload in ESRD are some of the pathological 

mechanisms in which inflammation is stimulated and propagated. (29, 59) In addition, various acute 

and chronic infectious causes also contribute to chronic inflammation in patients on chronic dialysis. 

(29) Oguntola et al. demonstrated worse overall CV risk in black South Africans on PD compared to 

HD and pre-dialysis CKD patients and hypothesised that inflammation, retained uraemic toxins and 

the use of conventional glucose-based PD fluids which may have contributed to hyperinsulinaemia 

could explain the increased risk. (37)   

 

Human Immunodeficiency Virus 

HIV infection has been shown to be a significant non-traditional CV risk factor. The burden of CKD 

in HIV results from factors such as HIV glomerulonephropathies, immune activation and endothelial 

dysfunction as well as toxicities from drugs. (31, 32, 60) In a study by George et al, decrease in GFR 

in a cohort of HIV infected patients resulted in an increased risk of CV events, irrespective of 

traditional CV risk factors and this link can be explained by mechanisms such as chronic 

inflammation, immune activation and endothelial dysfunction in people living with HIV. (32, 34) In  

a private dialysis cohort in South Africa; longer hospital stays, higher infection rates which included 

vascular access infections and tuberculosis, lower albumin and haemoglobin levels were found in 

black HIV positive patients compared to the HIV negative patients. (61)  

 

Other dialysis and transplant-related factors 

Dialysis-related factors such as inflammation associated with chronic catheter usage for dialysis 

access, poor biocompatibility, back leakage of dialysate across dialyser membranes, peritonitis and 

dialysis catheter related infections in PD are associated with increased CV risk. (29, 38, 39) Patients 

on PD who are chronically exposed to glucose containing dialysate fluid are at a greater risk of 
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having a raised BMI, higher glycated haemoglobin (HbA1c), TC and LDLc. (24, 37) Renal 

transplant recipients have a higher risk of CV events than the general population, but this risk is 

lower than for patients on dialysis. (62) There are several factors that contribute to this additional 

risk, over and above the traditional risk factors. Some of these risk factors are due to the potent 

immunosuppressive therapy necessary to prevent graft rejection, which may predispose to the 

development of multiple CV risk factors like diabetes, uncontrolled hypertension, dyslipidaemia and 

obesity. (63) An important cause of anaemia in post-transplant patients, in addition to nutritional 

deficiency and on-going renal dysfunction, may be the use of myelosuppressive drugs such as 

azathioprine and mycophenolate mofetil. (63) 

 

The main objective of this study was to report on the demographic, clinical and biochemical 

characteristics of the chronic dialysis population at two South African public hospitals and to report 

on the prevalence and risk factor control of traditional CV risk factors (smoking history, BMI, 

hypertension and its control, diabetes mellitus and glycaemic control and dyslipidaemia) and non-

traditional risk factors (anaemia, hyper-phosphataemia, hyper-calcaemia, PTH level and HIV status) 

in the cohort. 

 

Methodology 

This was a retrospective, descriptive review of clinical records of patients on chronic HD and PD at 

Chris Hani Baragwanath Academic Hospital (CHBAH) and Sebokeng Provincial Hospital (SPH). 

This study included patients 18 years or older who are on the chronic dialysis program, on either HD 

or PD. The sample size consisted of all the patients who had been on dialysis for at least three 

months at the respective centres at the time of data collection between 1 December 2019 to 31 

January 2020. Those who were not on dialysis for a minimum of three months and those who had 

incomplete clinical and biochemical records were excluded. A written informed consent form was 

administered to those eligible (Appendix B).  

 

The most recent records for all patients eligible for the study were used to collect data within the 

parameters of the data collection sheet (Appendix B). Demographic information such as patient age, 

sex, race, HIV status, details of aetiology and of comorbid conditions were collected from the 

clinical records. Clinical information such as once-off blood pressure, weight and height from the 

most recent dialysis visit were collected. Glycaemic control was estimated with the use of a random 

capillary glucose measurement and from the most recent HbA1c levels. Haematological tests such as 

haemoglobin level, ferritin and transferrin saturation results were obtained from patient records. All 
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biochemical values including lipid studies, uric acid, calcium, phosphate, albumin, PTH levels were 

obtained from the biannual blood investigations that chronic HD and PD patients undergo as part of 

routine investigation and management. Medication history was also collected from the patient 

records and from prescriptions issued to patients for the investigation period.  

 

Data was entered into an electronic worksheet (Microsoft Excel). Descriptive statistics for 

continuous variables were presented as mean ± standard deviation (SD) or median and interquartile 

ranges (IQR) for continuous variables, if normally distributed or skewed respectively. Categorical 

data was reported using proportions. Categorical variables were compared between groups using the 

χ2 test. Continuous variables were compared between groups using Students unpaired t-test (if 

normally distributed) and the Mann U Whitney test (if skewed). Data was analysed using SPSS 

Statistics version 25. A p-value of ≤0.05 was considered as statistically significant. 

 

Ethics 

The University of Witwatersrand Human Research Ethics Committee approved this study 

(Certificate number: M200160). 

 

Results 

A total of 150 chronic dialysis patients were identified. One patient was excluded due to not meeting 

inclusion criteria of a minimum of 3 months on chronic dialysis and two patients declined to 

participate in the study. The mean age of the 147 patients in this study was 43.7 years, with 53% 

being male and 98% black African (Table 1). PD was utilised by 42% of the cohort, and 58% of 

patients were on HD. The predominant vascular access method used by the majority of patients on 

HD (77%) was an arteriovenous graft/fistula. The prevalence of hypertension in this population was 

high (85%) and there was a low prevalence of smoking history and HIV at 11% and 17% 

respectively (Table 1). The mean systolic blood pressure was 148mmHg (±22.8) and mean diastolic 

blood pressure was 93mmHg (±18.2). The mean BMI for the population was 24.5kg/m2 (±4.5) (Table 

1). On average, there was a haemoglobin level of 10.6g/dL (±2.4) and PTH level of 78 pmol/L 

(±76.8) (Table 1).  
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Table 1 Demographic, clinical and biochemical characteristics of chronic dialysis patients 

Characteristics of chronic dialysis population N Mean (±SD)or(N%) 

Age(years) 147 43.7(± 11.4) 

Black African      147 144(98.0) 

Male 147 78(53.1) 

Dialysis Access 147 
 

   Permcath (Tunnelled haemodialysis catheter) 
 

16(10.9) 

  Arteriovenous Graft/Fistula 
 

66(44.9) 

  Temporary dialysis catheter (non-tunnelled) 
 

4(2.7) 

  Tenckhoff catheter (Peritoneal dialysis) 
 

61(41.5) 

Previous Renal Transplant  147 9(6.1) 

Smoking history 147 16(10.9) 

Hypertension 146 124(84.9) 

Diabetes Mellitus 146 8(5.5) 

HIV positive 147 25(17.0) 

Dyslipidaemia 146 10(6.9) 

CVA  146 2(1.4) 

Body Mass Index(kg/m2) 143 24.5(±4.5) 

Systolic Blood Pressure(mmHg)  146 148.0(±22.8) 

Diastolic Blood pressure(mmHg) 146 93.4(±18.2) 

Haemoglobin(g/dL) 133 10.6(±2.4) 

Ferritin(ng/mL) 122 528.3(±427.8) 

Calcium(mmol/L) 132 2.2(±0.3) 

Phosphate(mmol/L) 130 1.7(±0.6) 

Parathyroid hormone(pmol/L) 124 78.0(±76.8) 

Albumin(g/L) 94 38.8(±4.7) 

Total Cholesterol(mmol/L) 67 4.0(±1.1) 

Triglyceride(mmol/L) 15 1.2(±0.8) 

LDL Cholesterol(mmol/L) 15 2.0(±0.6) 

HDL Cholesterol(mmol/L) 15 1.2(±0.3) 

Alkaline phosphatase(IU/L) 17 175.1(±190.1) 

Uric acid(mmol/L) 9 0.4(±0.1) 

HbA1c(%) 6 7.5(±2.4) 
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Postulated Aetiology of End Stage Renal Disease 

 
Figure 1: Postulated aetiology of end stage renal disease 

As seen in Figure 1 above, hypertension is the main postulated aetiology of ESRD in our cohort at 

35%. HIV accounted for 14% of ESRD and diabetes mellitus was suspected to be the aetiology in 

only 3% of patients.  

 

Chronic Medication History of Patients with End Stage Renal Disease 

 
Figure 2: Medication history of patients with end stage renal disease 

Among the patients known with hypertension, 20% were on more than 5 anti-hypertensive agents. 

Erythropoietin analogues and intravenous iron were utilised by 73% and 68% patients respectively. 
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Calcium carbonate was prescribed for 74% patients, and 71% patients were prescribed activated 

vitamin D therapy. Aspirin was used by 8.9% of the cohort, while 18.3% of patients were on statin 

therapy (Figure 2).  

 

Risk Factor Profile by Dialysis Modality 

There were no significant differences in age when comparing HD and PD patients (Table 2). 

However, there were significantly higher mean systolic (p=0.028) and diastolic blood pressures 

(p=0.004) in PD versus HD patients (Figure 3). Patients on HD had lower mean haemoglobin levels 

compared with patients on PD (p=0.015). HDLc levels were found to be lower (p=0.020), and TC 

levels were found to be higher (p=0.001) in PD when compared to HD patients (Figure 4). Mean 

LDLc levels were also higher in patients on PD, however this was not statistically significant. Mean 

albumin levels were lower in patients on PD (p=0.001) (Figure 5). While patients on PD had higher 

mean PTH levels (p=0.028) (Figure 6), mean serum calcium levels were higher in HD patients 

(p=0.000) (Table 2).   
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Table 2 Risk factors by dialysis modality 

 
N Haemodialysis Peritoneal dialysis P-value 

Age 147 44.4(±11.7) 42.7(±11.0) 0.376 

Hypertension 124 69 (81.2) 55 (90.2) 0.163 

Diabetes Mellitus 8 4 (4.7) 4 (6.6) 0.720 

HIV  25 12 (14.0) 13 (21.3) 0.270 

Dyslipidaemia 10 3 (3.5) 7 (11.5) 0.094 

CVA 2 2 (2.4) 0 (0) 0.510 

Smoking history 16 10 (11.6) 6 (9.9) 0.794 

BMI(kg/m2) 144 24.0(±4.0) 25.1(±5.2) 0.147 

Systolic blood 

pressure(mmHg) 146 144.5(±22.2) 152.9(±22.9) 0.028 

Diastolic blood 

pressure(mmHg) 146 89.8(±19.2) 98.4(±15.4) 0.004 

Haemoglobin( g/dL) 133 10.2(±2.4) 11.2(±2.1) 0.015 

Calcium(mmol/L) 132 2.3(±0.2) 2.1(±0.3) 0.000 

Phosphate(mmol/L) 130 1.7(±0.8) 1.8(±0.6) 0.465 
Parathyroid 

hormone(pmol/L) 124 65.1(±58.8) 101.5(±98.1) 0.028 

Total 

cholesterol(mmol/L) 67 3.7(±0.7) 5.1(±1.3) 0.001 

Triglyceride(mmol/L) 15 1.0(±0.4) 2.1(±1.6) 0.379 
LDL 

cholesterol(mmol/L) 15 1.9(±0.6) 2.5(±0.3) 0.074 

HDL 

cholesterol(mmol/L) 15 1.3(±0.3) 0.9(±0.2) 0.020 

Albumin(g/L) 95 40.1(±4.6) 36.9(±4.3) 0.001 
Uric acid(mmol/L) 9 0.4(±0.1) - - 

HbA1c(%) 6 5.8(±0.1) 8.3(±2.6) 0.148 

*Results shown as mean(±SD) or N(%) 
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Risk Factor Profile by Sex Category 

There were no significant differences between male and female patients except for a higher 

prevalence of smoking exposure in males (p=0.003) (Table 3). Mean TC, PTH, calcium and 

phosphate were numerically higher in female patients, however this did not reach statistical 

significance.  

 

Table 3 Risk factors by sex category 
 

N Male Female P-value 
Age(years) 147 44.9(±11.8) 42.4(±10.9) 0.177 

Hypertension 124 68 (87.2) 56 (82.4) 0.490 

Diabetes Mellitus 8 5 (6.4) 3 (4.4) 0.724 

HIV  25 13 (16.7) 12 (17.4) 1.000 
Dyslipidaemia 10 5 (6.4) 5 (7.4) 1.000 

CVA 2 1 (1.3) 1 (1.5) 1.000 

Smoking history 16 14 (18.0) 2 (2.9) 0.003 
BMI(kg/m2) 143 24.2(±4.6) 24.8±(4.4) 0.476 

Systolic blood 

pressure(mmHg) 

146 149.7(±23.4) 146.0(±22.1) 0.326 

Diastolic blood 

pressure(mmHg) 

146 94.0(±16.9) 92.7(±19.6) 0.661 

Haemoglobin(g/dL) 133 10.8(±2.2) 10.3(±2.6) 0.291 

Calcium(mmol/L) 132 2.29(±0.3) 2.3(±0.3) 0.560 

Phosphate(mmol/L) 130 1.7(±0.8) 1.7(±0.7) 0.560 

Parathyroid 

hormone(pmol/L) 

124 69.2(±60.6) 88.7(±92.1) 0.176 

Total 

cholesterol(mmol/L) 

67 3.8(±1.0) 4.3(±1.0) 0.051 

Triglyceride(mmol/L) 15 1.3(±1.2) 1.2(±0.3) 0.955 

LDL 

cholesterol(mmol/L) 

15 2.0(±0.5) 2.0(±0.8) 0.960 

HDL 

cholesterol(mmol/L) 

15 1.1(±0.2) 1.3(±0.3) 0.162 

Albumin(g/L) 95 39.1(±4.6) 38.3(±4.8) 0.437 

Uric acid(mmol/L) 9 0.4(±0.1) 0.3(±0.1) 0.566 
HbA1c(%) 6 7.2(±2.8) 8.1(±2.3) 0.716 

*Results shown as mean(±SD) or N(%) 
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Risk Factor Profile by HIV Status 

There were no significant differences between patients living with HIV and those who were HIV 

negative (Table 4).   

 

Table 4 Risk factors by HIV status 
 

N HIV positive HIV negative P-value 
Age(years) 147 45.4(±7.1) 43.4(±12.1) 0.250 

Hypertension 124 23(92.0) 101(83.5) 0.369 

Diabetes Mellitus 8 1(4.0) 7(5.8) 1.000 
Dyslipidaemia 10 2(8.0) 8(6.6) 0.681 

CVA 2 0 (0) 2 (1.7) 1.000 

Smoking history 16 3(12.0) 13(10.7) 0.737 

BMI(kg/m2) 143  24.0(±7.1)  24.6(±3.9) 0.621 
Systolic blood 

pressure(mmHg) 

146 148.1(±21.1) 148.0(±23.2) 0.986 

Diastolic blood 

pressure(mmHg) 

146 92.1(±13.9) 93.6(±18.9) 0.710 

Haemoglobin(g/dL) 133 10.6(±2.0) 10.6(±2.4) 0.955 
Calcium(mmol/L) 132 2.2(±0.2) 2.2(±0.3) 0.930 

Phosphate(mmol/L) 130 1.6(±0.7) 1.7(±0.7) 0.589 

Parathyroid 

hormone(pmol/L) 

124 79.0(±71.5) 77.8(±78.0) 0.949 

Total 

cholesterol(mmol/L) 

67 4.0(±0.6) 4.0(±1.1) 0.905 

Triglyceride(mmol/L) 15 1.6(±1.2) 1.0(±0.4) 0.152 

LDL 

cholesterol(mmol/L) 

15 2.2(±0.4) 1.8(±0.7) 0.335 

HDL 

cholesterol(mmol/L) 

15 1.1(±0.3) 1.3(±0.3) 0.292 

Albumin(g/L) 95 39.7(±4.1) 38.6(±4.8) 0.416 

Uric acid(mmol/L) 9 0.3(±0) 0.4(±0.1) 0.785 

HbA1c(%) 6 5.8(±0) 7.8(±2.6) 0.519 
*Results shown as mean(±SD) or N(%) 
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Discussion 

This is a retrospective review of clinical records of a chronic dialysis cohort consisting of 

predominantly young black African patients from two South African regional public hospitals. The 

limited resources for renal replacement therapy (RRT) in our setting demand a strict selection criteria 

which results in the inclusion of mostly young and otherwise healthy adults with ESRD. In our 

cohort consisting of 98% black Africans, the characteristics of patients on RRT were similar to the 

black African dialysis cohort in a private hospital in Johannesburg with the exception of the 

prevalence of DM. (15)  

 

Traditional risk factors assessed in our study included hypertension, DM, obesity, smoking history 

and dyslipidaemia. Aetiology of ESRD was determined by the treating renal team, mainly on clinical 

grounds, with a small minority being based on renal biopsies. Postulated aetiology of ESRD was 

hypertension in 35% of our cohort but we found an overall prevalence of hypertension of 85%. This 

is possibly due to the bi-directional nature of hypertension which is both a cause and complication in 

CKD. (17) Patients with DM accounted for only 6% of the cohort and the prevalence of obesity in 

our cohort was 8%, however this cannot be generalised to other cohorts due to the patient selection 

criteria for chronic dialysis. While a BMI more than 35 kg/m2 excludes entry into the chronic 

dialysis program, there are patients who gain weight while on chronic dialysis. Overweight and 

obese patients are assisted with weight loss interventions, and the importance of weight management 

is emphasised to increase the patients’ chances of transplant. Current or previous smoking history 

was observed in 11% of patients.  

 

We found overall inadequate control of hypertension in our cohort. Higher prevalence and severity 

of hypertension in Americans of African descent compared to other racial groups is well documented 

and is recognised as a one of the most important risk factors for CVD in this population. (16) In the 

study by Hsu et al. in Johannesburg, black patients with CKD had more severe hypertension and 

were on more intensive antihypertensive therapy in comparison to non-black counterparts. (15) 

Around 20% of the hypertensive patients in our study were prescribed more than five 

antihypertensive medications.  

 

While only 10 patients were formally diagnosed with dyslipidaemia, 46% of those assessed had 

elevated TC levels with a mean of 4.0 mmol/L (±1.1) and 66% of those assessed had high LDLc 

levels with a mean of 2.0 mmol/L (±0.6). Statin usage was documented in 18% of patients. This 

discrepancy is likely related to data from large randomised controlled trials which show clinical 
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benefit of statins in patients on chronic dialysis are uncertain, (64) consequently KDIGO guidelines 

do not recommend initiation of lipid lowering therapy in most patients on chronic dialysis, but to 

continue statin treatment if previously initiated. (21) 

 

Anaemia is a significant non-traditional CV risk factor in CKD patients and the prevalence of 

anaemia in SSA is estimated to be around 59% among CKD patients. (42) Anaemic patients with 

CKD have increased all-cause and CVD-related mortality. (26, 44) The mean haemoglobin level in 

our cohort was 10.6 g/l (±2.4) which is comparable to the median haemoglobin level for the black 

African dialysis cohort in the study by Hsu et al. (15) Haemoglobin level less than 10 g/dL was 

found in 41% of our cohort. This is in contrast to a study conducted in Uganda by Babua et al, where 

the prevalence of anaemia in ESRD was 85%. (33) This discrepancy could be attributed to the 

utilisation of intravenous iron (68%) and erythropoietin (73%) in our cohort compared to the 

Ugandan cohort where only 1% of patients were on erythropoietin and iron sucrose. (33) Of note, 

KDIGO guidelines recommend the initiation of erythropoiesis-stimulating agents in patients on 

chronic dialysis with haemoglobin levels between 9 g/dL and 10 g/dL after addressing other causes 

of anaemia such as iron deficiency. (65) The KDIGO guidelines also do not recommend the use of 

erythropoiesis-stimulating agents to maintain haemoglobin concentration above 11.5 g/dL to limit 

adverse effects such as CVA, vascular access thrombosis and hypertension which are potential harms 

attributed to erythropoiesis-stimulating agents. (65) 

 

While we found a higher median phosphate level of 1.6 mmol/L in our cohort compared to the black 

African cohort (1.3 mmol/L) in the study by Hsu et al. and a Limpopo cohort (1.4 mmol/L) of 

predominantly rural dwelling chronic dialysis patients in a study by Tamayo Isla et al., calcium 

levels were similar in all three cohorts. (15, 39) Mean albumin levels were within the normal range 

in our cohort and the Johannesburg cohort, (15) but the cohort from Limpopo had a lower mean 

albumin level, which the authors attribute to a baseline malnourished state. (39) 

 

This study demonstrated elevated mean systolic and diastolic blood pressures in patients on PD 

compared to HD. International studies have shown higher arterial blood pressures, volume overload 

and left ventricular hypertrophy in patients on PD compared to HD. (66-68) Elevated blood pressures 

could be due to infrequent measurement of blood pressure with resultant suboptimal treatment of 

hypertension or inadequate delivery of prescribed dialysis in patients on PD. (37) In contrast to PD, 

patients on HD are assessed thrice weekly at their HD sessions often with adjustments being made to 

their chronic prescriptions.  
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Patients on PD with DM in our study had higher HAb1c levels compared to those on HD, but this 

result was not statistically significant. This is likely due to the utilisation of conventional glucose-

based dialysate for PD in our setting. Studies have shown continuous glucose exposure from 

dialysate predispose patients on PD to hyperinsulinaemia and the consequences such as glucose 

intolerance, obesity and lipid abnormalities. (37, 68) 

 

We found statistically significant higher mean TC levels and lower mean HDLc levels in patients on 

PD compared to HD. Although mean LDLc levels were higher in patients on PD in our cohort, this 

result was not statistically significant. A   multicentre study in patients on PD in Portugal showed 

worse lipid profiles with greater mean levels of TG, TC and LDLc as well as higher mean PTH 

levels, but comparable mean calcium level in comparison with our cohort. (59) A study comparing 

non-diabetic patients on PD, HD, pre-dialysis CKD patients and healthy controls at a large urban 

hospital in South Africa by Oguntola et al. in  2019 showed lower albumin level and elevated TC and 

LDLc levels in patients on PD compared with both patients on HD and with CKD stage 3. (37) The 

hypothesised mechanisms for elevated LDLc include albumin loss in dialysate, glucose absorption 

from dialysate and hepatic overproduction of Very Low-Density Lipoprotein (VLDL), from which 

LDLc is derived. (68, 69) 

 

Like the cohort in the study by Tamayo Isla et al., we observed lower mean haemoglobin levels in 

patients on HD compared with patients on PD. (39) Potential causes for this observation include 

blood loss in the dialysis circuit, more frequent heparin use, phlebotomy and more frequent invasive 

procedures related to dialysis access when compared with patients on PD. This may also be due to 

more rapid loss of residual renal function on HD compared with PD. (51) Reduced residual renal 

function in patients on HD could also be related to the utilisation of a ‘PD first’ approach in state 

hospitals, where patients are mostly only transitioned to HD after PD failure.   

 

We found patients on PD had significantly elevated mean PTH levels and lower mean albumin and 

calcium levels compared to patients on HD. Studies demonstrate that patients on PD were more 

likely to have higher LDLc concentration, low albumin, hyperphosphatemia and elevated PTH level 

compared to patients on HD. (37, 53, 68-70) There was a high utilization rate of calcium based 

phosphate binders and activated vitamin D therapy in our cohort, and this was comparable to that of 

the black African dialysis cohort in the study by Hsu et al. (15) 
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Male patients on chronic dialysis in our study had a higher prevalence of smoking exposure. The 

Global Adult Tobacco Survey South Africa 2021 report found 41% of males and 12% of females 

were active tobacco smokers. (71) A meta-analysis published in 2025 estimating smoking prevalence 

in Sub-Saharan Africa have reported a similar higher prevalence in males compared to females and 

this may be due to social or cultural attitudes that stipulate lower expectations for smoking among 

females. (72) We found no other significant differences in the clinical and biochemical 

characteristics of the cohort when stratified by sex.  

 

There were also no significant differences in the clinical and biochemical characteristics of the 

cohort when stratified by HIV status. In the South African study by Fabian et al. there were no 

significant differences in the incidence of CVA or CHD between HIV positive and HIV negative 

chronic dialysis patient groups over a 5 year period, despite an incompletely suppressed HIV viral 

load in 51% of patients on treatment. (61) Similarly, in a retrospective population based cohort of 

patients started on dialysis between 1996 and 2022 in Australia and New Zealand, there were no 

significant differences in the lifetime prevalence figures of CVA, CHD and peripheral vascular 

disease between HIV positive and HIV negative patients. (73) While we did not assess response to 

anti-retroviral treatment in this study, factors improving adherence in the chronic dialysis cohort may 

include frequent monitoring of HIV viral load and improved access to care as well as frequent 

contact with medical personnel and provision of health education at each dialysis session.    

 

The limitations of this study were its retrospective nature, and that some data were missing from 

patient records. Sample sizes were limited by the number of available slots for patients requiring 

chronic dialysis. Furthermore, due to the selection criteria for RRT in the public sector, which selects 

young healthy patients, the results may not be readily generalisable to other dialysis cohorts.  

 

 

Conclusion 

CKD patients are at high risk for accelerated CVD. This study looked at the prevalence and control 

of traditional and non-traditional risk factors in a chronic dialysis cohort. In this cohort of mostly 

black African chronic dialysis patients, there was a high prevalence of inadequately controlled 

hypertension. Anaemia is a common non-traditional CV risk factor and is multifactorial in CKD. Our 

cohort had a mean haemoglobin level of 10.6 g/l (±2.4) with high utilisation of both intravenous iron 

and erythropoietin.  
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When assessing traditional CV risk factors, we found that patients on PD had higher mean systolic 

and diastolic blood pressures, worse DM control and lipid profile compared to patients on HD. The 

use of conventional glucose-based dialysate, albumin loss in the dialysate leading to hepatic 

overproduction of VLDL with eventual LDLc formation, inadequate dialysis delivery and poor 

adherence to medication, fluid and salt restriction are factors that could be contributing to excess CV 

risk in patients on PD. While haemoglobin was within the range recommended by KDIGO for 

chronic dialysis patients on erythropoietin-stimulating agents, patients on HD had a lower mean 

haemoglobin level. Patients on PD had a lower mean albumin and calcium level and a higher mean 

PTH level. Poor phosphate clearance compared to HD and inflammation related to non-

biocompatible dialysate in addition to albumin loss in the dialysate are factors contributing to 

additional CV risk in PD. When stratified by sex or HIV status, no significant differences in CV risk 

factors were found, except for a higher prevalence of smoking exposure in male patients. 

 

This study showed patients on PD had greater overall CV risk burden. Longitudinal follow-up 

studies are recommended to evaluate how risk factors and their control affect CVD outcomes in this 

higher risk population. Improved knowledge of common risk factors will aid clinicians managing 

dialysis patients in optimising care. 
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Research Statement 

The link between chronic kidney disease (CKD) and cardiovascular disease (CVD) is well 

established. Even from the earliest stages of CKD, patients are at significant risk from CVD related 

events such as cerebrovascular accident, myocardial infarction and peripheral vascular disease. There 

is significant data that point to the relatively extensive contribution of non-traditional risk factors to 

CVD in those patients with CKD. While the traditional risk factor profile of patients with CKD is 

frequently monitored and optimised, there exists a whole array of non-traditional or ‘novel’ risk 

factors; which often go unrecognised and unaddressed. This audit will assess and evaluate the 

prevalence of selected traditional and non-traditional cardiovascular (CV) risk factors in the chronic 

dialysis population of Chris Hani Baragwanath Academic Hospital (CHBAH) and Sebokeng 

Provincial Hospital (SPH).  

 

Introduction 

Chronic kidney disease is defined as abnormalities of the kidney structure or function, present for 

more than three months, with implications for health. Such dysfunction may include pathological 

abnormalities or markers of kidney disease, and is classified based on cause, glomerular filtration 

rate (GFR) category or albuminuria category (1). 

The GFR categories are:  
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 1 - normal or high [>90 ml/min/1.73m2]; 

 2 - mildly decreased [60-89 ml/min/1.73m2]; 

3a - mild to moderately decreased [45-59 ml/min/1.73m2]; 

3b -moderately to severely decreased [30-44 ml/min/1.73m2]; 

4 - severely decreased [15-29 ml/min/1.73m2]; and 

5 - advanced renal failure [<15 ml/min/1.73m2] or End stage Renal Disease (ESRD)(1).  

 

CKD affects around 8-16% of the population worldwide (2), with a smaller proportion falling into 

the category of CKD 5 or End Stage Renal Disease (ESRD). It is estimated that the prevalence of 

CKD is around 14% in sub-Saharan Africa (SSA), and this number will continue to rise (2). 

Furthermore, it is also estimated that by 2030, more than 70% of the people with ESRD will be from 

low-income countries such as those in SSA (2).  

 

The major causes of CKD in most developed countries include diabetes and hypertension (3). The 

importance of CKD and other non-communicable diseases is becoming increasingly recognised in 

low to middle income countries. An epidemiological study by Stanifer et al describes the wide range 

of causes for CKD in SSA (2). Alongside the growing burden of chronic diseases of lifestyle or non-

communicable diseases; infectious diseases, glomerulonephritis and environmental toxins contribute 

to the development of CKD in developing countries (2, 3). This is because of the rapid rate of 

urbanisation, changes in lifestyle and an ageing population overlapping with high prevalence of 

infectious diseases in developing countries (2, 3). CKD is also a common chronic complication of 

Human Immunodeficiency Virus (HIV) infection; which is highly prevalent in SSA, with around 

64% of the 36.7 million people living with HIV residing in SSA (2). The burden of CKD in HIV 

results from the occurrence of HIV glomerulonephropathies as well as toxicities from drugs (4).  

 

In 2010 - CVD, CKD and diabetes were together responsible for 17.6 million deaths (33%) out of a 

total 52.8 million deaths worldwide (5). Background high blood pressure, high serum cholesterol, 

high blood sugar and high Body Mass Index (BMI) accounted for 63% of the deaths after accounting 

for multi-causality (5). Thus, a significant proportion of premature mortality can be attributed to 

these traditional risk factors. Cigarette smoking is a modifiable traditional CV risk factor, which 

results in a pro-atherogenic and pro-thrombotic state due to increased oxidative stress (6). Hyper-

uricaemia is a CV risk factor, and is associated with hypertension and progressive loss of renal 

function in the general population (7). In a study by Jousilahti et al, CV risk factors such as smoking, 

total cholesterol, HDL cholesterol, blood pressure, BMI and diabetes were assessed to explain the 
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sex and age-related difference in coronary heart disease (CHD) risk (8). Whilst a substantial part of 

the sex difference in CHD risk was attributed to the risk factor differences between males and 

females, CHD incidence was 3 times greater in men compared to women and risk of CHD increased 

significantly with age (8).  

 

In 1836, Richard Bright was the first physician to hypothesise and report on the secondary 

cardiovascular changes in patients with primary renal disease (9). Since then, several studies have 

explored the relationship between CVD and CKD with the implications of improving outcomes and 

treatment in both conditions. CVDs are the leading cause of death in patients with CKD, even before 

their progression to ESRD (10). It has been shown that up to 50% of patients with ESRD will die as 

a result of cardiovascular events and that the cardiovascular mortality rate of patients with ESRD is 5 

to 500 times that of the general population (11). 

 

To detect associations between estimated GFR and risk of all cause mortality, cardiovascular events 

and hospitalization; Go et al conducted a study in a group consisting of 1,120,295 adults who were 

not being dialysed or had undergone kidney transplantation. After adjusting for differences in social 

and demographic factors as well as for other co-morbid illnesses; including proteinuria and whether 

or not dialysis was initiated; the risk of death from any cause in patients with CKD stage 3a increased 

by 17% and this risk was increased by 600% in those with CKD stage 5. The adjusted risk of 

cardiovascular events also increased by 43% and 343% in those with CKD stage 3a and in those with 

CKD stage 5 respectively (10).    

 

Similarly, a meta-analysis by the Chronic Kidney Disease Prognosis Consortium has shown that 

even a modest reduction in estimated GFR or increase in albuminuria can significantly increase risk 

of all cause mortality and cardiovascular mortality, both independent of each other, and of other 

cardiovascular risk factors (12). A number of other studies that have demonstrated this association 

between CKD and CVD, in which the risk of CVD and cardiovascular mortality is exponentially 

greater in those with CKD and/or proteinuria (13), independent of traditional risk factors (11). It then 

would follow that there are ‘non-traditional risk factors’ present in patients with CKD, and these 

factors contribute to the increased risk of mortality and cardiovascular events, even at modest 

reductions of estimated GFR.  

 

Several of these non-traditional risk factors have been identified and the interactions whereby they 

increase cardiovascular mortality have been described. These include anaemia (14), hypo-
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albuminaemia (14), hyper-homocysteinaemia (13), malnutrition, inflammation and oxidative stress 

(11, 15), abnormal calcium/phosphate metabolism, HIV (16-19) and endothelial dysfunction (20-23).  

 

Anaemia is a well-established chronic complication of CKD and is usually as a result of chronic 

inflammation, iron deficiency and reduced erythropoietin levels (14, 24, 25). In the Atherosclerosis 

Risk in Communities study (ARIC), low haemoglobin in patients with CKD had a strong association 

with risk of CVD (14). It is hypothesised that with concomitant deranged renal function and low 

haemoglobin concentration; increased cardiac work load and reduced myocardial oxygen supply can 

occur, thereby increasing the risk of cardiovascular events (14). In a prospective cohort study by 

Iimori et al, anaemic patients with CKD had an increased all-cause mortality with an adjusted hazard 

ratio of 3.37(95% confidence interval, 1.76-6.44) and CVD-related mortality with an adjusted hazard 

ratio of 3.64 (95% confidence interval, 1.36-9.73) (26). The prevalence of iron deficiency in this 

subgroup of pre-dialysis patients with CKD was also investigated and iron deficiency was shown to 

be associated with a higher mortality risk with an adjusted hazard ratio of 3.11(95% confidence 

interval 1.21-8.01) (26).  

 

Chronic Kidney Disease-Mineral Bone Disorder (CKD-MBD) is a complex and not fully understood 

process. Results from a study that pooled data from a nationally represented database of chronic 

haemodialysis patients in the United States (US) has shown an increase in the relative risk of 

mortality with a raised serum phosphate and raised serum calcium concentration, both independent 

of each other and of other cardiovascular risk factors (20). Elevated serum parathyroid hormone 

concentration was also found to be a contributor to cardiovascular mortality in this cohort, although 

the relationship was not as strong as that in hyper-phosphataemia and hyper-calcaemia (20). Several 

studies have shown that dysfunction in calcium and phosphate homeostasis results in increased 

cardiovascular risk (22) by inducing and promoting vascular intimal and medial calcifications, which 

in turn result in atherosclerotic plaque development and reduced vascular compliance respectively 

(25, 27). Further, coronary artery plaques can rupture resulting in cardiac events and arterial stiffness 

resulting from poor vessel wall compliance causes cardiac remodeling and left ventricular 

hypertrophy (13, 23, 25).  

 

Low-grade inflammation, which has been implicated in the progression of atherosclerosis, is a 

feature of CKD from the earlier stages of the disease and the aetiology of this condition appears to be 

multifactorial (15). Some of the factors that result in inflammation in CKD include increased 

production and reduced renal clearance of pro-inflammatory cytokines as a response to uraemia, pro-
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oxidants and increased oxidative stress from haemodialysis (15). On-going chronic inflammation in 

CKD can occur as a result of other comorbidities such as fluid overload, obesity, hypertension, 

congestive heart failure and infections such as hepatitis (13, 15). HIV has also been shown to be a 

significant non-traditional CV risk factor. In a study by George et al, decrease in GFR in a cohort of 

HIV infected patients resulted in an increased risk of CV events, irrespective of traditional CV risk 

factors and this link can be explained by mechanisms such as chronic inflammation, immune 

activation and endothelial dysfunction in HIV (18, 19).  

 

Hypo-albuminaemia has been shown to be a risk factor for cardiac mortality in dialysis patients, 

independent of other traditional CV risk factors (28, 29). The pathogenesis of hypo-albuminaemia in 

increasing cardiac mortality is not fully understood. However, it is known that albumin is a negative 

acute phase reactant, and that CKD is a persistent inflammatory state, which is pro-atherogenic (15, 

28, 29). 

 

It is well established that an elevated low density lipoprotein (LDL) cholesterol, total cholesterol and 

triglyceride levels increase CV risk in the general population (30) and that by lowering LDL 

cholesterol with statins, the risk of myocardial infarction and stroke can be reduced (30).  The Study 

of Heart and Renal Protection (SHARP) randomised trial has demonstrated benefit in the use of LDL 

lowering simvastatin and ezitimibe to reduce atherosclerotic events in a CKD population within the 

categories of CKD stage 3a to CKD stage 5. This translated to a 17% risk reduction in the primary 

outcome of major atherosclerotic event, which included myocardial infarction, non-haemmorrhagic 

stroke or any revascularization (31). The SHARP trial, however, failed to show benefit in CV 

outcomes in patients who are dialysis dependent (31). The KDIGO guidelines on lipid management 

in CKD therefore do not recommend the addition of statin or statin plus ezitimibe treatment in 

patients on dialysis (32). The lipid profile in patients with both pre- dialysis and dialysis stages of 

CKD has been extensively studied in several clinical randomised control trials. Patients with non 

dialysis dependent CKD have a reduced HDL cholesterol level and high triglyceride level, with a 

normal or even reduced LDL cholesterol level. Although LDL cholesterol is not usually raised in 

CKD; the LDL cholesterol particles are smaller, denser and highly atherogenic, thereby causing a 

morphologically different plaque in patients with CKD (33).  There are paradoxical associations 

between dyslipidaemia and CVD related mortality in the haemodialysis population (31, 34). In a 

study by Chang et al, an elevated triglyceride to HDL cholesterol ratio was associated with reduced 

CV mortality and improved overall survival in patients on chronic haemodialysis (30). This 

association has many explanations, with one being that of ‘reverse epidemiology’ or ‘reverse 
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causation’, where one of the proposed theories is the presence of malnutrition and inflammation in 

chronic haemodialysis patients, which accounts for the reduced total cholesterol and triglyceride 

levels and also drives mortality (34).  

 

There are also several dialysis related factors that contribute to increased CV risk. On-going chronic 

inflammation is associated with catheter usage for dialysis access, poor biocompatibility of dialyser 

membranes, exposure to endotoxins and back leakage of dialysate across the dialysate membranes 

(15). In an observational study based on US registry data, central venous catheters and arteriovenous 

grafts were associated with higher risk of cardiac mortality in diabetics when compared to 

arteriovenous fistulae, independent of comorbid conditions (35). In peritoneal dialysis, recurrent 

peritonitis and peritoneal dialysis catheter-related infections contribute to inflammation (15). 

Peritoneal dialysis patients are at greater risk for increased triglyceride levels due to the absorption of 

glucose from dialysis fluid. This induces hepatic lipoprotein synthesis and enhanced hepatic very 

low density lipoprotein (VLDL) synthesis in response to insulin (34). Another contributory 

mechanism may be the increased hepatic production of lipoproteins in response to the loss of plasma 

proteins in the dialysate (34). Further, it has been shown that patients receiving peritoneal dialysis 

are at a greater risk of having a raised BMI, higher HbA1c, total and LDL cholesterol levels as a 

result of long term exposure to glucose containing dialysis fluid (36).  

 

Renal transplant recipients (RTR) are at a higher risk of fatal and non-fatal CV events than the 

general population, but this risk is lower than that of patients who remain on dialysis (37). There are 

several factors that contribute to this additional risk, over and above the traditional risk factors. Some 

of these risk factors are due to the potent immunosuppressive therapy necessary to prevent graft 

rejection in RTR’s. Immunosuppressants in the post-transplant period predispose patients to the 

development of multiple CVS risk factors like diabetes, uncontrolled hypertension, dyslipidaemia 

and obesity (38). An important cause of anaemia in post transplant patients, in addition to nutritional 

deficiency and on-going renal dysfunction may be the use of myelosuppressive drugs such as 

azathioprine and MMF (38). 

 

The increased CV risk in CKD is well described (10, 39-42). However, there remains a gap in the 

understanding of CVD with respect to the contribution of traditional and non-traditional risk factors 

in SSA, and in South Africa in particular. There is a need for more research into these risk factors 

and a greater awareness of the non-traditional risk factors, development of standardised monitoring 

tools to diagnose and monitor non-traditional risk factors as well as identification of therapeutic 
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targets whereby CV risk and progressive loss of renal function can be reduced. In a systematic 

review by Major et al, non-traditional risk factors such as serum albumin, phosphate, uric acid, 

haemoglobin and left ventricular hypertrophy were found to be statistically significant in their 

relationship with future CV events (42). However, there is a paucity of randomised control trials to 

evaluate the rate of reduction in CV events upon modifying these non-traditional risk factors.  

 

In this retrospective study, the prevalence and risk factor control of specific traditional and non-

traditional risk factors in a South African chronic dialysis population will be described and analysed. 

The information from this study can be used to develop protocols to close the gap between evidence 

and practice as well as highlight the necessity for interventional trials to assess the effect of 

modifying non-traditional risk factors in the CKD population.  

 

Aim 

 

To assess and evaluate the prevalence of traditional and non-traditional CV risk factors in the chronic 

dialysis populations of CHBAH and SPH.  

 

Objectives 

1. To describe the characteristics of the dialysis population at CHBAH and SPH with respect to 

aetiology of ESRD, modality of dialysis, previous renal transplant, medication history and 

previous myocardial infarction or cerebrovascular accident. 

2. To assess the prevalence of traditional CV risk factors in the chronic dialysis patients at 

CHBAH and SPH, with respect to demographic, clinical and biochemical parameters 

including age, sex, race, weight, smoking history, hypertension and its control, diabetes 

mellitus and glycaemic control, hyper-triglyceridaemia and hyper-cholesterolaemia.  

3. To assess the prevalence of non-traditional CV risk factors in the chronic dialysis patients at 

CHBAH and SPH, with respect to the following parameters: anaemia, hyper-phosphataemia, 

hyper-calcaemia, parathyroid hormone level, HIV status. 

 

 

Methods 

 

Study Design  
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This will be a retrospective, descriptive review of clinical records.  

 

Sites  

 

The Renal Dialysis Units at CHBAH and SPH.  

 

Study Population and Samples 

 

This study will be conducted at the Renal Units at CHBAH and SPH and will include patients 18 

years or older and on either haemodialysis or peritoneal dialysis on the chronic dialysis program. The 

sample size will consist of all the patients receiving dialysis at the respective centres at the time of 

data collection.  

 

Eligibility Criteria  

 

Inclusion Criteria  

 

1.  Age above 18 years. 

2.  All patients who have been on either haemodialysis or peritoneal dialysis for more than 3 months. 

 

Exclusion Criteria 

 

1. Patients who have been on chronic dialysis for a period shorter than three months. 

2. Patients with no or suboptimal clinical and biochemical data records. 

 

Data collection 

 

The most recent records for all patients eligible for the study will be used to collect data within the 

parameters of the data collection sheet (Appendix A). Patient age, sex, race, HIV status, details of 

aetiology and of comorbid conditions will be collected from the clinical records. Once off blood 

pressure, weight and height from the most recent dialysis visit will be collected. Glycaemic control 

will be estimated with the use of a random blood glucose measurement and from the most recent 

HbA1c levels. Haemoglobin level, ferritin and transferrin saturation results will be collected to 

assess for anaemia and iron deficiency. All biochemical values including lipid studies, uric acid, 
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calcium, phosphate, albumin, parathyroid hormone levels will be obtained from the biannual blood 

investigations that chronic haemodialysis and peritoneal dialysis patients undergo as part of routine 

investigation and management.   

 

Statistical analysis 

 

Data will be entered into an electronic worksheet (Microsoft Excel). Descriptive statistics for 

continuous variables will be presented as mean ± standard deviation (SD) or median and interquartile 

ranges (IQR) for normal or skewed data, respectively. Categorical data will be reported using 

proportions. Categorical variables will be compared between groups using the χ2 test. Continuous 

variables will be compared between groups using Students unpaired t-test (if normally distributed) 

and the Mann U Whitney test (if skewed). Data will be analysed with a data analysis program, with 

assistance from a statistician.  

 

Ethics 

 

This study will be carried out at Renal Units at CHBAH and SPH, in fulfillment of the requirements 

of the Masters in Medicine degree. Ethics approval will be sought from the University of 

Witwatersrand Human Research Ethics Committee and permission will be sought from the hospital 

authorities.  Written permission to access patient files from the Renal Clinics will be obtained from 

the Head of Department of the respective Renal Units. 

 

Unique patient identifications numbers will be used on the data collection sheet to protect the 

identity of the study participants. The patients file number and the information from the file will be 

kept on a separate sheet for further reference use if needed. No remuneration will be given for the 

medical records reviewed. Findings will be published in academic journals and will be used to help 

improve the care and management of patients with CKD. 

 

Limitations 

1. The study population is small, as the number of patients eligible for the chronic dialysis program 

is limited by the number of available slots for dialysis.  
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2. The results are not readily generalisable to a general population, or to a different cohort of patients 

with ESRD, as the patient selection to the dialysis program ensures that only those with the most 

favourable prognosis are considered for chronic dialysis. This is as a result of the renal replacement 

therapy (RRT) selection protocol necessitated by the resource-constrained setting in which this study 

is based. The CVD in this cohort may thus be under-represented as only patients with the most 

favourable profile meet the rigorous selection criteria for RRT. 

3. Only the parameters routinely assessed as part of the clinic’s protocols will be evaluated. Other 

relevant parameters such as socio-economic status and anthropometry, among others, will not be 

assessed.  
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Appendix B: Patient Information Leaflet And Data Collection Tool  

 

Patient Information Leaflet 

Patient study number:  

Study title: Traditional and Non-Traditional Cardiovascular Risk Factors in the Chronic Dialysis 

Population at Chris Hani Baragwanath Academic Hospital and Sebokeng Provincial Hospital 

 

Investigators and affiliations 

1] Dr Jose Jacob - Department of Internal Medicine, University of Witwatersrand 

2] Dr Gloria Teckie - Division of Nephrology, Department of Internal Medicine, University of 

Witwatersrand 

3] Dr Nasrin Goolam Mahyoodeen - Division of Endocrinology, Department of Internal Medicine, 

University of Witwatersrand 

 

Information sheet and Consent form 

Good day, I am Jose Jacob, an internal medicine registrar at the University of Witwatersrand. I 

would like to provide you with information regarding a research study that is being undertaken at the 

renal units at Chris Hani Baragwanath Academic Hospital and Sebokeng Provincial Hospital.  

 

After you have read and understood the study purpose, methods of data collection and maintaining 

confidentiality, benefits and risks to you as a potential participant, I would like to invite you to 

participate in this research study.  

 

The purpose of the study is to determine the presence and evaluate the control of selected risk factors 

for cardiovascular disease in the dialysis population. For this purpose, the medical records kept at the 

respective renal units will be used to collect data under the categories specified in the data collection 

sheet (see Appendix B).  

 

Your personal details will be kept safe at all times, and no identifying information will be published 

at any point. 

 

There will be no risk to you from participating in this study. There will not be any additional hospital 

visits, longer waiting times at the clinic or any costs incurred or any remuneration from participating 

in this study. The benefits of this study include identifying gaps in the knowledge regarding 
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cardiovascular risk factors in chronic kidney disease as well as identifying modifiable risk factors 

which require improved control.  

 

Please familiarise yourself with the above and feel free to contact me on 0837980080 with any 

questions or concerns about this study.  

 

Informed Consent Form 

Traditional and Non-Traditional Cardiovascular Risk Factors in the Chronic Dialysis Population at 

Chris Hani Baragwanath Academic Hospital and Sebokeng Provincial Hospital 

 

I, (name)_____________(surname)______________hereby confirm that I have been informed by 

the study investigator about the nature, conduct, benefits and risks of the study.  

• I have received, read and understood the above written information (patient information 

leaflet and informed consent) regarding the study. 

• I am aware that the results of the study will be anonymously processed into any research 

reports, presentations and/or journal articles. 

• I am aware that the results of this study, including my personal details will be kept 

confidential. 

• I understand that I may withdraw from this study at any point.  

• I understand that if I have further questions about the study, the investigator will clarify 

these to me.  

• I accept to participate in the study 

Patient 

Printed name                    signature/thumb print                   date 

Principal investigator 

I herewith confirm that the above participant has been fully informed about the nature, conduct and 

risks of the above study. 

 

Printed name               signature                             date 

 

 

__________________ 

Witness  
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Data Collection Sheet 
 

Patient study number:             Site:  

 

Baseline data 

 

Age: 

 

Sex:      Male  ☐                     Female ☐ 

 

Race:      African ☐ Indian/Asian ☐ Coloured ☐ White ☐ 

 

Dialysis modality:           Haemodialysis ☐  Peritoneal Dialysis ☐ 

 

Aetiology of ESRD:   Diabetes ☐      Hypertension  ☐                                          HIV ☐ 

 

   Congenital/Inherited ☐           Glomerular disease ☐ 

 

      Viral(Excluding HIV) ☐          Renovascular ☐            Obstructive uropathy ☐ 

  

      Chronic pyelonephritis ☐   Toxin/Drug-Related ☐ Other/unknown ☐ 

 

Previous renal transplant         Yes ☐            No ☐ 

 

HIV Status          Positive ☐     Negative ☐ 

 

Smoking History Yes ☐       No ☐ 

 

Year of initiation on dialysis: 
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Duration on Peritoneal Dialysis: 

 

Duration on Haemodialysis: 

 

Clincal Data 

 

Systolic blood pressure: 

 

Diastolic blood pressure: 
 

Pulse rate: 

 

Dry Weight: 

 

Height: 

 

Dialysis access (if on HD):  

 

 

 

 

 

Comorbidities Yes No 

Diabetes Mellitus 
  

Hypertension 
  

Dyslipidaemia 
  

Previous CVS events Yes No 

Myocardial infarction 
  

CerebrovascularAccident 
  

Antihypertensive drugs Yes No 

Loop diuretic     

ACE - inhibitor     

>5 AntiHPT agents 
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Hypoglycaemic Drugs Yes No 

Insulin   

Phosphate binders and Vitamins Yes No 

Calcium carbonate   

Cholecalciferol   

Secondary prevention Yes No 

Aspirin     

Statin     

Laboratory	Parameter	 Result 

Parathyroid	

hormone(ng/l)	
 

Calcium(mmol/l)	  

Phosphate(mmol/l)	  

Uric	Acid(mmol/l)	  

HbA1c(%)	  

Triglyceride	(mmol/l)	  

Total	cholesterol(mmol/l)	  

HDL-C(mmol/l)	  

LDL-C(mmol/l)	  

Alkaline	Phosphatase(U/l)	  

Haemoglobin(g/dl):	  

Ferritin	(mcg/l)	  

Transferrin	saturation(%)	  

Sodium	(mmol/l)	  

Potassium(mmol/l)	  

Albumin(g/dl)	  

Random	glucose	(mmol/l)	  

Urea	(mmol/l)	  

Creatinine	(umol/l)	  

Haematopoeitic agents Yes No 

Iron (IV and Oral)     

Erythropoeitin(EPO)     

Weekly dose of EPO   

  



 
 
 
 
 

57 

Appendix C: Protocol Assessors Meeting Outcome  
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Appendix D: Ethics Clearance Certificate 
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Appendix E: Turn-It In Report 
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