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Atherosclerotic cardiovascular disease (ASCVD), including 
cerebrovascular disease, coronary artery disease, peripheral vascular 
disease and aortic aneurysm,[1] contributes significantly to global 
morbidity and mortality, and is the leading cause of death in both 
developed and developing countries worldwide.[2] In 2019, ASCVD 
was responsible for 32% (17.9  million) of deaths globally,[2] and in 
South Africa (SA) in 2014, ASCVD was responsible for 215 deaths 
daily, second only to HIV/AIDS.[3] 

Dyslipidaemia is a major risk factor for ASCVD. In a recent SA 
study, 67% of the rural population met criteria for dyslipidaemia, 
while <1% were receiving lipid-lowering therapy (LLT).[4] The 
Dyslipidaemia International Study (DYSIS) revealed that 50% of 
SA patients on statin therapy were not at low-density lipoprotein 
cholesterol (LDL-C) target, and 74% of these patients were at high or 
very high risk for ASCVD.[5] Furthermore, against the background 
of a severely constrained public health system where socioeconomic 
factors limit access to healthcare, it is likely that the extent of 
dyslipidaemia is underestimated. Many factors contribute to the 
growing burden of dyslipidaemia in SA. Increasing urbanisation 
has resulted in reduced physical activity and greater exposure to 
unhealthy diets.[6] Dyslipidaemia also co-exists with traditional risk 
factors for ASCVD (diabetes, hypertension, smoking, obesity and 
gout) as well as HIV and antiretroviral therapy (ART).[6] 

Chronic kidney disease (CKD) is a risk factor for ASCVD, with 
a 10-fold higher prevalence of ASCVD in CKD. Moreover, the 

risk of ASCVD increases progressively as renal function declines.[7] 
Of  all deaths among those with end-stage renal disease (ESRD), 
at least 50% are related to ASCVD.[7] Existing data show that 
patients with CKD have a much higher incidence, prevalence and 
severity of ASCVD, with the incidence of de novo cardiovascular 
disease in patients with CKD reported as 41% in males and 19% 
in females, respectively.[8] The incidence of myocardial infarction 
was 2.5  times higher in men with CKD, while the prevalence and 
severity of cardiovascular disease are increased with deterioration 
in renal  function.[8] The Atherosclerosis in Communities Study 
(ARIC) highlighted the fact that the incidence of cardiovascular 
disease was 4.8% in stage 2 CKD, and increased to 9.3% in stage 
3 - 4 CKD.[9] The ARIC study also noted an increased incidence of 
recurrent cardiovascular events with the decline in renal function.[9] 

Current guidelines recommend lipid-lowering therapy (LLT) 
for all patients with CKD. However, these recommendations are 
heterogenous across the guidelines. The SA Dyslipidaemia Consensus 
Statement recommends the management of dyslipidaemia based on 
the European Society of Cardiology (ESC) guidelines.[10] The ESC 
recommends initiating a statin with or without ezetimibe in all patients 
with stage 3 - 5 CKD that are non-dialysis dependent.[11] In dialysis-
dependent patients already on a statin with or without ezetimibe, 
treatment should be continued.[11] LLT is not routinely advised for 
patients with ESRD on dialysis who have low ASCVD risk.[11] Treatment 
targets are based on stratification scoring systems that divide patients 
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into categories of risk. Patients at very high risk include CKD with an 
estimated glomerular filtration rate (eGFR) under 30 mL/min/1.73m2.[11] 
The therapeutic goal is to achieve an LDL-C <1.4 mmol/L and a 50% 
reduction in LDL-C from baseline.[11] Patients with a eGFR between 
30 and 60 mL/min/1.73m2 are considered high risk, and a reduction 
of LDL-C to <1.8 mmol/L and 50% reduction from baseline is 
recommended.[11] Patients considered to be at moderate risk include 
young patients with diabetes (type 1 diabetes aged <35 years and type 
2 diabetes aged <50 years) with a duration of disease <10 years and 
no other ASCVD risk factors and a systematic coronary estimation 
score (SCORE) between 1% and 5% for 10-year ASCVD risk. In these 
patients, a target LDL-C of <2.6 mmol/L is advised. For patients at a 
low 10-year ASCVD risk (based on a SCORE <1%) and an LDL-C of 
<3 mmol/L, LLT is recommended.[11] In the 2020 SA dyslipidaemia 
guidelines, CKD is considered to be high risk if the eGFR is 
30  - 59  mL/min/1.73m2, and very high risk if the eGFR is <30  mL/
min/1.73m2.[6] The recommended LDL-C targets are in keeping with 
those of the ESC. The recommended dose of statin is based on the 
target LDL-C, starting LDL-C level and the percentage reduction in 
LDL-C required in order to achieve target.[6] For patients at high to 
very high risk, high-intensity statins such as atorvastatin 80  mg or 
rosuvastatin 40 mg daily are recommended.[6] The American College 
of Cardiology (ACC) advises the use of a  statin in all patients with 
CKD stage 1 - 5 not on haemodialysis, and in those who have had 
a renal transplant.[12] The ACC goal of LLT in patients at high risk 
of ASCVD is also a 50% reduction in LDL-C from baseline.[12] The 
ACC also recommends continuing statin treatment in those patients 
on dialysis who are currently receiving a statin, but advises against 
initiating statin therapy in patients requiring dialysis who are not 
already on LLT.[12] The Kidney Disease Improving Global Outcomes 
(KDIGO) guidelines recommend a statin for all CKD patients >50 
years old and in those <50 years with the presence of an additional risk 
factor for coronary artery disease.[7,13] Similar to the ACC, statins are 
not recommended for patients with ESRD requiring dialysis unless 
they have already been initiated on treatment.[13] This study aimed to 
describe the prevalence, severity and pattern of dyslipidaemia among 
CKD patients in a quaternary SA hospital. Furthermore, the study 
aimed to determine the proportion of CKD patients on LLT, whether 
CKD patients on LLT were at appropriate targets and to evaluate the 
type and dose of LLT used to treat dyslipidaemia.

Methods
We conducted a cross-sectional retrospective review of 250 patients 
with CKD attending Charlotte Maxeke Johannesburg Academic 
Hospital (CMJAH) renal clinic from 1  July 2019 to 31  July 2020. 
Criteria for inclusion included the following: documented CKD, age 
>18  years, and a lipogram performed within the last year. Patient 
records were selected at random based on fulfilment of eligibility 
criteria and complete clinic records. Clinic files were used to obtain 
patients’ age, gender, race, weight, height and whether a patient 
was on renal replacement therapy. Haematology and biochemistry 
results were extracted and analysed. These included: haemoglobin, 
mean corpuscular volume, albumin, urea and electrolytes, 
creatinine, eGFR, corrected calcium, magnesium, phosphate, 
TC, LDL-C, high-density lipoprotein (HDL)-C, triglycerides, 
HbA1c and urine albumin to creatinine ratio or urine protein to 
creatinine ratio. Comorbidities including diabetes, hypertension, 
smoking, alcohol use, HIV status, obesity, dyslipidaemia and gout 
were noted. Complications such as stroke, peripheral vascular 
disease and coronary artery disease were recorded. The use of 
immunosuppressive agents, steroids and LLT was noted, in addition 
to the dose and duration of treatment. 

Ethics approval was obtained from the Human Research Ethical 
Committee of the University of the Witwatersrand (ref. no. M200760). 
Consent was obtained from the head of the Department of Medicine 
to access clinic files. The data obtained were only made available to 
the researcher, statistician and supervisors. To ensure confidentiality, 
each data sheet was assigned a study number with no record of name 
or any other personal identifier.

Statistical analysis 
Completed data extraction forms were entered into an Excel 
(Microsoft Corp., USA) spreadsheet and subsequently exported 
into Stata 14.2 (StataCorp, USA) for analysis. The demographic and 
clinical profiles of patients included were described using descriptive 
statistics, with frequencies and proportions for categorical data as 
well as medians and interquartile ranges for continuous variables. 

Results
The median (interquartile range) age of the cohort of 250 patients 
was 58 (46  - 69) years. There was a slight predominance of males 
(50.4%) who were younger than their female counterparts (male 
median age 57.5 v. 58.5 years in females). The majority of patients 
were black African (64%), followed by white (23%). The leading 
causes of CKD were hypertension (76.4%), followed by type  2 
diabetes mellitus (T2DM) (32%). Hypertension (83%), T2DM 
(35%) and obesity (23%) were the most common comorbidities. 
The majority of patients on LLT were males (72%) as opposed to 
females (62%). The mean eGFR was 29 mL/min/1.73m2. The most 
common stage of CKD was stage 4 (30%), followed by stage 3 (27%) 
and stage 5 (21%).

In this study, the overall prevalence of dyslipidaemia was 84%. 
Among those with dyslipidaemia, the majority were >50 years 
(p=0.015), were classified as very high risk (p<0.001) and were at a 
CKD stage 3 and lower (p<0.001). Dyslipidaemia was most prevalent 
in mixed-race patients (89%), followed by Indians (87%) and black 
Africans (83%). Patients not treated with LLT had a high prevalence 
of dyslipidaemia (84%).

Of the 250 patients, 67% were on LLT. Of those on LLT, 59% were 
classified as very high-risk, 32.5% as high-risk and 8.3% as low to 
moderate risk based on the ESC risk score (Table  1). Of those not 
on LLT, 62.4% were very high risk, 28.4% high risk and 7.4% low 
to moderate risk, respectively (Table  1). A total of 84% of patients 
on LLT did not meet the recommended target LDL-C for their risk 
group. Of the 16% whose LDL-C levels were at target, 10 participants 
were very high risk and 8 were high risk (Fig. 1).

The overall median total cholesterol was 4.3  mmol/L, LDL-C 
2.5 mmol/L, HDL-C 1.2 mmol/L and triglyceride 1.3 mmol/L. In the 
very high-risk and high-risk group, the median total cholesterol and 
LDL-C were elevated, while the median HDL-C was reduced. In the 
low- to moderate-risk group the median total cholesterol and LDL-C 
were lower and median HDL-C higher. Triglycerides varied in all 
groups, with no consistent pattern (Table 2).

Severe dyslipidaemia was most prevalent in patients considered 
to be at high risk for ASCVD and patients with progressive renal 
impairment (Table  3). Other factors such as gender, ethnicity, 
retroviral status and whether patients were on LLT were not 
statistically significant.

The most common LLT used was simvastatin (87%) at a median 
dose of 20 mg. Just 10% of patients received atorvastatin, at a median 
dose of 30 mg. No patients in this study received dual statin therapy. 

Of the 250 patients enrolled in this study, 32.4% did not receive 
LLT. However, based on the ESC/SA guidelines, 63% of this group 
patients were eligible for therapy. Most of the statin-eligible patients 
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who did not receive therapy fell into the very 
high-risk category.

Among the 81 patients not on LLT, 86% met 
criteria for the use of LLT. By risk categories, 
two-thirds (64%) were high risk, 28% very 

high risk and 7% low moderate risk for 
ASCVD (Table 3). In the high-risk group, just 
9.6% had an LDL-C level at the appropriate 
target of ≥1.8  mmol/L, and no patients met 
the LDL-C target of ≤1.4 mmol/L. A total 

of 40% had an LDL-C that was between 3 
and 4.9  mmol/L, and 35% had an LDL-C 
level between 1.8 and 2.64  mmol/L. All 6 
patients at low to moderate risk were at the 
appropriate LDL-C target. 

Although it is well documented, in 
particular in terms of protease inhibitors, 
that ART raises LDL-C, the presence of 
HIV or its treatment did not appear to have 
an impact on the degree of dyslipidaemia. 
In this study, 77 of the 250 patients were 
HIV positive, with just half of these on 
ART. However, as numbers were small and 
the majority of patients were not receiving 
protease inhibitors, the study may have been 
underpowered in this regard.

Discussion
The prevalence rate of dyslipidaemia among 
patients with CKD was notably high, at 83.6%. 
This figure is higher than previous estimates 
described in local and international literature, 
but can be at least partially explained by the 
lower LDL-C targets now recommended by 
the ESC.[11] The prevalence of dyslipidaemia 
in the National Health and Nutrition 

Table 1. Description of patient cohort stratified by taking LLT (N=250)
Characteristic On LLT, n=169 Not on LLT, n=81 Total, n=250 p-value 
Age in years
(median, IQR)

59 (48 - 71) 54 (39 - 66) 58 (46 - 69) 0.032

Age ≥50 years, n (%) 124 (73.4) 50 (61.7) 174 (69.6) 0.061
Ethnicity, n (%)

Black African 101 (59.8) 60 (74.1) 161 (64.4)
Coloured 5 (3.0) 4 (4.9) 9 (3.6)

0.069
Indian 19 (11.2) 4 (4.9) 23 (9.2)
White/other 44 (26.0) 13 (16.1) 57 (22.8)

Weight (kg)
(median, IQR)

82.5 (69.4 - 95.5) 76.7 (63.5 - 88) 81 (68 - 93)

Year of first visit to renal clinic 
(median, IQR)

2018 (2016 - 2019) 2019 (2017 - 2019) 2018 (2017 - 2019)

Renal replacement therapy, n (%) 9 (5.3) 1 (1.2) 10 (4.0) 0.014
Risk status, n (%)

Very high risk 100 (59.2) 52 (64.2) 152 (60.8) 0.014
High risk 55 (32.5) 23 (28.4) 78 (31.2) 0.122
Low/moderate risk 14 (18.3) 6 (7.4) 20 (8.0) 0.747

CKD stage, n (%)
1 10 (6.0) 6 (7.4) 16 (6.5)
2 6 (3.6) 1 (1.2) 7 (2.8) 0.157
3a 22 (13.2) 7 (8.6) 29 (11.7)
3b 51 (30.5) 17 (21.0) 68 (27.4)
4 49 (29.3) 26 (32.1) 75 (30.2)
5 29 (17.4) 24 (29.6) 53 (21.4)

Type of LLT, n (%)
Simvastatin 148 (87.5) - 148 (87.5)
Atorvastatin 18 (10.7) - 18 (10.7) -
Simvastatin then atorvastatin 2 (1.2) - 2 (1.2)
Simvastatin then bezafibrate 1 (0.6) - 1 (0.6)

LLT = lipid-lowering therapy; IQR = interquartile range.

Fig. 1. Summary of lipid-lowering therapy (LLT) and target low-density lipoprotein cholesterol (LDL-C) 
levels in the overall cohort.

At LDL-C target n=13 (16.1%)
n=6 (100.0%) low/moderate risk

n=4 (17.4%) high risk
n=3 (5.8%) very high risk

At LDL-C target n=28 (16.6%)
n=10 (71.4%) low/moderate risk

n=8 (8.0% high risk
n=10 (18.2%) very high risk

Not on LLT n=81 (32.4%)
n=6 (7.4%) low/moderate risk

n=23 (28.4%) high risk
n=52 (64.2%) very high risk

Patients enrolled N=250

On LLT n=169 (67.6%)
n=14 (8.3%) low/moderate risk

n=55 (32.5%) high risk
n=100 (59.2%) very high risk



1482       November 2023, Vol. 113, No. 11

RESEARCH

Examination Survey (NHANES) study was 53.9%.[14] A cross-sectional 
study by Madala et al.,[15] conducted in KwaZulu-Natal Province in 
patients with CKD, estimated the prevalence of dyslipidaemia to be 
39.1%. As traditionally thought, this study revealed that dyslipidaemia 
was more common in males, the elderly, patients other than white and 

patients with HIV infection on ART. The prevalence of dyslipidaemia 
increased with deterioration in eGFR from CKD stage 1 to 5. Similarly, 
in the NHANES study, dyslipidaemia in patients with CKD increased 
from 45% in stage  1 CKD to 67.8% in stage  4. The high prevalence 
of dyslipidaemia may be attributed to infrequent screening for 

Table 2. Median values of total cholesterol, LDL cholesterol, HDL cholesterol and triglycerides at most recent lipogram overall and 
by cardiovascular risk profile

Characteristic
Overall  
mmol/L

Very high risk  
mmol/L

High risk  
mmol/L 

Low-moderate risk 
mmol/L

Total cholesterol 4.3 4.2 4.3 3.6
LDL cholesterol 2.5 2.6 2.7 2.0
HDL cholesterol 1.2 1.2 1.3 1.4
Triglycerides 1.3 1.3 1.4 1.2

LDL = low-density lipoprotein; HDL = high-density lipoprotein.

Table 3. Prevalence of severe dyslipidaemia stratified by different patient characteristics
Characteristic n/N % prevalence of dyslipidaemia (95% CI) p-value*
Gender 0.363

Female  101/124 81.5 (73.6 - 87.4)
Male 108/126 85.7 (78.4 - 90.8)

Age ≥50 years 0.015
No 57/76 75.0 (64.0 - 83.5)
Yes 152/174 87.5 (81.5 - 91.6)

Ethnicity 0.931
Black African 134/161 83.2 (76.6 - 88.3)
Coloured 8/9 88.9 (46.6 - 98.7)
Indian 20/23 87.0 (65.7 - 95.9)
White/other 47/57 82.4 (70.2 - 90.4)

Risk profile <0.001
Low/moderate 4/20 20.0 (7.5 - 43.6)
High 64/78 82.1 (71.8 - 89.1)
Very high 141/152 92.8 (87.3 - 96.0)

CKD stage <0.001
1 2/16 12.5 (3.0 - 39.9)
2 5/7 71.4 (29.6 - 93.7)
3a 28/29 96.6 (78.5 - 99.5)
3b 53/68 77.9 (66.4 - 86.3)
4 69/75 92.0 (83.2 - 96.4)
5 51/53 96.2 (85.9 - 99.1)

HIV-positive on ART 0.511
No 123/153 82.9 (77.2 - 87.5)
Yes 34/89 87.2 (72.3 - 94.6)

On LLT 0.917
No 68/81 84.0 (74.2 - 90.5)
Yes 141/169 83.4 (77.0 - 88.3)

CI = confidence interval; CKD= chronic kidney disease; ART= antiretroviral therapy; LLT= lipid-lowering therapy.
*p-value for χ2 test.

Table 4. Cardiovascular risk profile and LDL-C levels among those not on LLT (n=81)

Risk profile 

LDL-C levels
<1.4  
mmol/L

1.4 - <1.84  
mmol/L

1.8 - <2.64  
mmol/L

2.6 - <3.04  
mmol/L

3.0 - <4.94  
mmol/L

≥4.94  
mmol/L n

Low/moderate, n (%) 2 (33.3) 2 (33.3) 2 (33.3) 0 0 0 6
High, n (%) 3 (5.8) 2 (3.9) 15 (28.9) 9 (17.3) 21 (40.4) 2 (3.9) 52
Very high, n (%) 0 4 (17.4) A 8 (34.8) 6 (26.1) 5 (21.7) 0 23
All 5 (6.2) 8 (9.9) 25 (30.9) 15 (18.5) 26 (32.1) 2 (2.5) 81
LDL-C = low-density lipoprotein cholesterol; LLT = lipid-lowering therapy.
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dyslipidaemia, advanced renal disease and an urban lifestyle that is 
often sedentary with a diet rich in processed foods.

This study demonstrated the following pattern of dyslipidaemia: an 
elevated LDL-C relative to the treatment target, and reduced HDL-C, 
especially in the higher-risk categories. This pattern of dyslipidaemia 
is similar to that in other studies examining dyslipidaemia in CKD, 
such as the PREPARE-2 study.[16] 

The majority of statin-eligible patients who were not treated were 
black African, female and elderly. These constitute the usual group of 
patients in cardiovascular trials who fail to be treated appropriately 
as recommended by standardised guidelines. This failure may 
be a reflection of either prejudicial behaviour or a genuine but 
misguided belief that these are low-risk patients who do not merit 
therapy. A further factor that may account for the failure to prescribe 
appropriate statin therapy may relate to financial constraints in the 
public sector healthcare system that is already under severe pressure 
by diseases considered more pressing by policy makers, such as HIV 
and TB. The lack of recognition of CKD as a major risk factor of 
ASCVD by physician trainees may be a contributing factor, as well 
as the failure to practise evidence-based medicine published by the 
ESC and the Lipid and Atherosclerosis Society of Southern Africa 
(LASSA). 

Encouragingly, the majority of patients enrolled in this study were 
treated with LLT. However, few patients had their treatment escalated 
to a more potent statin, and even fewer received dual therapy with the 
addition of ezetimibe or a fibrate. Despite the recommendations by 
guidelines and lipid societies that the majority of high-risk patients 
be treated with high-dose atorvastatin or rosuvastatin, this study 
revealed these agents were infrequently used in those at high or 
very high risk for ASCVD. This may be a reflection of the lack of 
availability of these agents in the state sector.

In this analysis, achievement of target LDL-C levels was much lower 
than in the studies previously mentioned. This may be due in part to 
the fact that this study was a cohort of patients with CKD as opposed 
to the comparative studies, none of which specifically examined 
patients with CKD. The safety and efficacy of high-intensity statin 
therapy remains a concern in patients with CKD, especially in those 
with ESRD.[17] Whether the failure to prescribe high-intensity statin 
therapy was based on physician reluctance could not be determined, 
although a more likely explanation would be the lack of availability of 
potent statins in the public sector healthcare setting of SA. A further 
factor impeding achievement of target LDL-C would be low patient 
compliance among patients with CKD. Similar to other studies, high 
cardiovascular risk was found to be a predictor of failure to reach 
target LDL-C. The reason for this would be the lower target LDL-C 
in higher-risk patients, making the target more difficult to achieve. 

There is a reluctance among physicians to prescribe statin therapy 
in CKD due to concern for adverse effects, such as hepatotoxicity, 
myotoxicity and the development of T2DM.[18] Statin therapy has 
numerous drug interactions that combined with the generation of 
active metabolites and decreased excretion in patients with CKD 
may lead to increased risk of adverse side-effects, particularly in 
the elderly.[18] 

Compliance with medical therapy among patients with ESRD in 
general has been previously documented to be quite low, ranging 
from 19 to 99%.[19] It is possible that the inability to achieve target 
LDL-C may also have been related to lack of compliance.

The research conducted has highlighted the severity of 
dyslipidaemia, even at a quaternary institution such as CMJAH. 
A follow-up study will be useful to determine whether clinicians are 
appropriately treating to target, and whether this article has had any 
impact on LLT and LDL-C. It may be interesting to compare the levels 

of dyslipidaemia and the dose of statin in patients with other forms of 
ASCVD, such as acute coronary syndrome, and determine whether 
patients in cardiology are treated more aggressively.

Study limitations
Although this analysis allowed us to make significant observations, 
there are some limitations to this study. This was a retrospective 
observational study that may have entailed certain biases in terms of 
patient selection and management that we may not have accounted 
for. Additionally, there were missing data points for patients. 
Although the overall number of patients included in this study 
was moderately large, subgroup analysis could not allow definitive 
conclusions because of relatively small numbers. Only single lipid 
estimations were obtained at one point in time, with no baseline 
pre-treatment lipid levels, which may affect observations with 
respect to eligibility for statin therapy and degree of control. Finally, 
compliance with statin therapy could not be accessed owing to the 
study design. In other studies, non-compliance with statin therapy 
occurred in up to 50% of patients, resulting in an underestimation 
of the benefits of LLT.[20] 

Conclusion
In this retrospective analysis of patients with CKD, a high prevalence 
of dyslipidaemia was noted. Concerningly, a large proportion of CKD 
patients who required LLT remained untreated, and even in those 
on LLT, only a minority achieved recommended LDL-C targets. 
These findings highlight the need to improve the management of 
dyslipidaemia in patients with CKD in the SA public sector in order 
to reduce the burden of ASCVD on the morbidity and mortality in 
the CKD population. 
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