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Abstract 

Chronic kidney disease (CKD) represents a significant global public health challenge as one of the most 

prevalent non-communicable diseases and a leading cause of mortality worldwide. Amidst the pandemic 

of non-communicable diseases, CKD's gradual progression often eludes recognition, necessitating a robust 

understanding of its prevalence and patterns to guide interventions. 

There is no direct comparison of CKD prevalence between South Africa, Africa, and the global landscape 

in the available literature. This study sought to bridge this gap by systematically comparing CKD 

prevalence rates across these geographical regions while investigating the underlying reasons for observed 

differences. 

A comprehensive literature search compared CKD prevalence in South Africa with sub-Saharan, African, 

and global studies. The review was registered with the International Prospective Register of Systematic 

Reviews (PROSPERO), with multiple search engines being used. The findings culminated in the 

publication of an original paper titled "The Prevalence of CKD in South Africa - Limitations of 

Comparative Studies with Sub-Saharan Africa, Africa, and Global Data" in the Biomedical Central 

Nephrology Journal on March 21, 2023. 

The research revealed statistically significant differences in CKD prevalence rates among the studied 

regions. However, these differences stemmed predominantly from substantial variations in sample sizes 

rather than actual disparities in prevalence rates. The systematic review illuminated a spectrum of factors 

contributing to this variability, including divergent definitions of CKD, lack of assessment for chronicity, 

variations in serum creatinine calculations, disparities in formulas used to estimate glomerular filtration rate 

(eGFR), demographic distinctions, and differences in risk factors associated with CKD development. 

This study underscores the need for a nuanced understanding of CKD prevalence and its determinants to 

inform targeted interventions in addressing this global health challenge. 
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Chapter 1 

 

The introductory chapter will elucidate the definition and diagnostic criteria for chronic kidney disease 

(CKD). Subsequently, it will delve into the evolutionary journey of this definition, culminating in the 

current staging system and recommended clinical approach. The global ramifications and epidemiological 

aspects of CKD were explored, followed by an in-depth analysis of its prevalence rates and contributing 

factors in various geographical regions, including (South Africa)SA, sub-Saharan Africa, and the broader 

African context, as well as its worldwide impact. 
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Definition, diagnosis, and staging of CKD 

 

CKD is defined as an abnormality of kidney structure or function, present for over three months, diagnosed 

by kidney damage markers, including albuminuria, urine sediment abnormalities, electrolyte and tubular 

abnormalities, and abnormal histology, with the second criterion being a decreased glomerular filtration 

rate (GFR) of less than 60 ml/min/1.73m2  (1). This syndrome is a group of heterogeneous disorders with a 

variable clinical presentation related to cause, severity, and rate of progression, with health implications 

(1). 

 

The definition of CKD has evolved over the past two decades. In 2002, the Kidney Disease Outcome 

Quality Initiative (KDOQI) group developed guidelines for CKD using new equations to calculate eGFR 

(2). The KDOQI working group made the first uniform definition and current five stages of CKD. The 

definitions allowed nephrologists to speak a common language about the management and research of 

CKD. The guidelines changed the clinical practice of primary care, public health communities, and 

nephrologists (2). In 2008, the National Institute for Health and Clinical Excellence (NICE) group in the 

United Kingdom suggested two new changes to the definition of CKD. They included the subdivision of  

Stage 3 into Stage 3a and Stage 3b (3). The suffix "P" delineated significant proteinuria at any stage (3). 

Significant proteinuria was equivalent to an albumin creatinine ratio of ≥ 30 mg/mmol or a protein 

creatinine ratio of ≥ 50 mg/mmol. The purpose of these changes was to delineate risks of adverse outcomes 

(3). The Kidney Disease: Improving Global Outcomes (KDIGO) working group recommends that kidney 

disease be classified according to the cause, GFR, and albuminuria (CGA) category (1). Since 2012, there 

have been five estimated GFR stages and three albuminuria categories (Table 1)(Table 2) based on the 

KDIGO definition of CKD (1). 

 

 

The KDIGO definition of CKD is intended for use in clinical practice, research, and public health (1). The 

most severe stage of CKD is kidney failure (Stage 5), which requires dialysis or transplantation. Earlier 

stages (Stages 1 and 2) are often asymptomatic. They may be identified during the evaluation of comorbid 

conditions and reversible if detected and treated early (4). 

 

The KDIGO CGA approach is used to predict the prognosis of CKD (Table 3) (1). The evaluation of the 

cause assists with establishing the patient's clinical context. Determining a cause includes relevant history, 

social and environmental factors, clinical and laboratory parameters, imaging, and histopathological 



12 

 

diagnosis (1). An estimated GFR (eGFR) is derived from serum creatinine, height, and a constant (1). The 

evaluation of albuminuria is measured by an albumin-creatinine or a protein-creatinine ratio (1).  
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The global impact and epidemiology of chronic kidney disease  

    

Kidney diseases encompass a broad spectrum of syndromes characterised by varying causes, clinical 

trajectories, and functional severity, including acute kidney injury (AKI). As of 2017, the worldwide 

prevalence of CKD, AKI, and individuals undergoing kidney replacement therapy exceeded 850 million, 

with CKD patients constituting 844 million within the group (5). Patients suffering from kidney diseases 

are estimated to be twice the number of people with diabetes mellitus (DM)  worldwide and more than 

twenty times those affected by human immunodeficiency virus/acquired immune deficiency syndrome 

(HIV/AIDS) (5). This statistic underscores the global significance of kidney diseases, making CKD an 

undeniable priority in global public health (5, 6). 

 

The Global Burden of Disease study ranked CKD as the 12th  leading cause of death out of 133 conditions 

(7). The global deaths from kidney disease are estimated at 5-10 million people annually, mainly due to a 

shortage of kidney replacement therapy (KRT) services (8). The global all-age mortality rate from CKD 

increased by 41.5% between 1990 and 2017 (7). CKD is expected to be the fifth most prominent cause of 

years of life lost by 2040 (9). The annual estimated hospitalisation rate in CKD patients is 6.5%, and the 

mortality rate is 6.2%  (10). CKD is associated with lower quality of life and reduced life expectancy (11). 

The existing clinical and research workforce is inadequate to address the current global burden of CKD, 

especially in low and middle-income countries (LMIC) (6). 

 

Furthermore, the worldwide all-age prevalence of CKD has increased by 29.3% (95% CI 26.4-32.6) over 

the past 30 years, indicating an escalating impact (7). In 2010, 2,62 million people worldwide received 

KRT, and the number of people requiring KRT is expected to double to around 5.4 million people by 2030 

(8). The epidemiological data is constrained because it is associated with a lack of awareness and poor 

access to laboratory services in lower-middle-income countries (LMIC), with the actual numbers probably 

underestimating the true burden of kidney disease (8).  

 

The economic and societal ramifications of kidney disease are immense (8). High-income countries allocate 

2-3% of the annual health budget to treating CKD despite chronic kidney failure (CKF) patients 

representing 0.03% of the total population (8). The global cost of treating milder kidney disease also appears 

to be greater than treating kidney failure (8). In 2010, the United States spent 41 billion dollars on CKD 

and 32.9 billion dollars on kidney failure, representing 24% of the total Medicare budget (12). Much of the 

expenditure, morbidity, and mortality attributed to hypertension and DM may also be due to kidney disease 

and its complications (8). The estimated disability-adjusted life years (DALYs) attributed to global kidney 
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disease increased from 19 million in 1990 to 33 million in 2013 (8). Reduced kidney function predicts 

hospitalisation and correlates with cognitive dysfunction and diminished quality of life (13). Poverty and 

lower socio-economic status independently heighten the risk of incident CKD and hasten its progression, 

magnifying the burden of poverty-related kidney disease due to infections, hazardous work, poor education, 

and inadequate maternal care (8). 

 

The leading cause of CKD worldwide are hypertension and DM (7). The CKD burden in developing 

countries is exacerbated by factors such as HIV and exposure to toxins and heavy metals (7). The lack of 

adequate reporting in many countries obscures the leading causes of CKD (7). The key risk factors in 

developing nations for kidney disease include HIV infection, low birth weight, preterm birth, and malaria 

(8). Obesity also increases the lifetime risk of developing chronic kidney failure CKF (8). Nutritional factors 

such as increased salt intake increase mortality due to kidney disease (8). CKD is an independent risk factor 

for cardiovascular disease (CVD) (7). CKD is also a risk multiplier in patients with hypertension and DM  

for increased cardiovascular mortality (7). 

 

While economically developed countries have studied CKD more extensively, its burden is even more 

significant in underdeveloped nations (13). The cost of treating CKD-associated complications, including 

CKF, is a challenge to health budgets and cannot be met in most developing countries (14). In 2010, 2.6 

million people received some form of KRT worldwide, but nearly an equal number might have died during 

the same year because of a lack of access to dialysis and transplantation (15).  

 

Unlike other major chronic diseases, such as cardiovascular and respiratory diseases, CKD's impact on 

mortality is rising (16). CKD has been largely unnoticed by health authorities and governments in most 

countries, while some countries have produced rich and very detailed CKD statistics (5). However, the 

degree of complexity of these statistics has not been effectively communicated to the public or policymakers 

(5). A concerted effort is required to simplify the research to increase awareness of kidney disease's global 

extent and magnitude (5). 

 

The outcomes of CKD encompass disease progression and its complications. CKF contributes significantly 

to the cost of treating CKD and substantially reduces one's lifespan (1). Failing to identify CKD early results 

in adverse consequences and complications  (1). Late referrals for advanced CKD are associated with poorer 

outcomes (1). Prompt identification, appropriate management, and specialist kidney disease services offer 

clinical and economic benefits (1). In countries where access to dialysis and transplantation is limited or 
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unavailable, the inevitable consequence of progressive CKD is death. A delay or prevention of progression 

has the potential to prolong health and save lives at a much lower cost than KRT (1). 

 

In 2017, the International Society of Nephrology (ISN), American Society of Nephrology (ASN), and 

European Renal association-European Dialysis and Transplant Association (ERA-EDTA) collaborated to 

estimate the global prevalence of kidney diseases (5). The pragmatic estimated global prevalence of CKD 

of 11.1% was based on the systematic review by Mills et al. (12). The number affected by CKD rests on 

data of various qualities, approximations, and assumptions (5). There is limited information worldwide on 

the incidence of new-onset CKD. The purpose of monitoring the global burden of CKD is to increase 

awareness and acceptance by the community, policymakers, and public health groups, eventually 

translating into better health outcomes (5).   

Therefore, CKD currently represents a monumental global health crisis, affecting millions of lives and 

straining healthcare systems worldwide. A multifaceted approach involving awareness, early detection, and 

accessible treatment is essential to mitigate its impact and improve the well-being of those affected by this 

debilitating condition. 
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Prevalence of chronic kidney disease in South Africa  

  

SA has undergone a significant health transformation marked by a complex healthcare landscape, 

encompassing a burden of communicable, non-communicable, perinatal, maternal, and injury-related 

disorders (17). Notably, non-communicable diseases (NCDs) have emerged as a formidable challenge 

affecting rural and urban populations (17). The increasing burden pressures acute and chronic healthcare 

services (17). The impact of this shift is starkly evident in the rising mortality rates associated with diseases 

such as DM, CKD, prostate cancer, and cervical cancer (17). Addressing this crisis necessitates 

implementing targeted measures to combat the rising tide of NCDs, a trend expected to persist and intensify 

over the coming decades (17). According to the World Health Organisation (WHO), NCDs accounted for 

a significant portion, approximately 28%, of the total burden of disease measured by disability-adjusted life 

years (DALYs) in  SA in 2004 (17). The WHO also estimates the burden from NCD in SA as two to three 

times higher than that in developed countries (17).  

 

The distribution of NCD in SA exhibits stark socio-economic disparities, with the most onerous burden 

disproportionately affecting impoverished urban communities (17). Demographic change is a significant 

factor in increasing NCD in low-income countries (17). The aging demographic, a substantial factor in the 

surge of NCDs in low-income countries, puts older people at risk of developing chronic diseases (17). The 

population aged 60 years and older is projected to nearly triple, surging 18.9% from 1985 to 2025 (17). 

Many NCDs share common risk factors such as tobacco use, physical inactivity, and unhealthy diet, which 

translate into cardiovascular disease, DM, and cancer (17). Many SA adult populations harbour these 

potentially modifiable risk factors (17).  

 

 

 

National prevalence data highlight a concerning shift in dietary habits, which has occurred with increasing 

momentum (17). This is particularly true in Black people, who constitute over three-quarters of the 

population (17). Fat intake has increased among Black people living in urban settings with a 

relative increase of 59.7% (from 16.4% to 26.2% of total energy), whereas carbohydrate intake 

has had a relative decrease of 10.9% (from 69.3% to 61.7% ) in the past 50 years (17). Additionally, 

genetic and ethnic factors render specific populations more susceptible to NCDs (17). Between 

1999 and  2006, SA  witnessed a 67% increase in deaths attributed to CKD (17). Although accurate 

statistics are unavailable in SA, hypertension, and  DM  (in line with worldwide trends) are the 



17 

 

dominant diseases associated with CKF, mainly in black ethnic groups (17). Notably, hypertension 

not only acts as a causative factor for CKD but also exacerbates existing CKD, creating a vicious 

cycle (17). Other prevalent causes of CKD in SA include HIV, primary or secondary glomerular 

disease, congenital or inherited disease, renovascular disease, obstructive uropathy, medication 

toxicity, and chronic pyelonephritis (18).   

 

The 2017 SA Renal Registry provides crucial insights into KRT data for CKF patients (19). By December 

2017, 10,744 individuals with CKF received chronic dialysis or transplantation, equating to a prevalence 

of 190 per million population (pmp) (19). Notably, the increased incidence of KRT is attributable to a rise 

in patients opting for private-sector hemodialysis (19). In the private sector, the prevalence of KRT was 

855 pmp, while in the public sector, serving 84% of the population, it is considerably lower at 66 pmp (19). 

The public sector KRT prevalence rate is lower than reported in 1994, underscoring a growing imbalance 

in access to KRT between the public and private sectors (19). 

 

 

 

The South African Renal Registry additionally disclosed that kidney transplantation constituted 17.3% of 

all patients on KRT (19). Haemodialysis (HD) constitutes 86.5% of dialysis patients, with peritoneal 

dialysis accounting for the remaining 13.5%  (19). The overall KRT duration was 4.4 years (interquartile 

range IQR 2.1-7.5 years) (19). The median age of patients on KRT was 52.6 years (IQR 41.8-62.3 years), 

of which 59.6% were male (19). Slightly over 50% of patients were Black (19). Hypertensive nephropathy 

emerged as the leading cause of CKF (35.1%), followed by unknown aetiologies (31.9%) and diabetic 

nephropathy (15.3%) (19). Despite these figures, SA's KRT prevalence remains remarkably low compared 

to countries with similar or lower gross national per capita income (19). 

 

A regional CKD study in the Western Cape by Matsha et al. highlighted the age-adjusted prevalence of 

stage 3-5 CKD to be 8.7% (95 % CI 7.5-9.9) based on the Chronic Kidney Disease Epidemiology 

Collaboration(CKD-EPI) formula for estimated GFR (20). Women had a higher prevalence of CKD (20). 

The study compared various equations for estimating CKD prevalence and found that the CKD-EPI 

equations and Modification of Diet in Renal Diseases (MDRD), after excluding the American-derived 

ethnicity correction factor, performed better than the Cockcroft-Gault equations amongst African 

individuals (20). Hypertension was identified as a significant risk factor for prevalent  CKD, doubling the 

risk (20). Another regional study conducted by Adeniyi et al. revealed an age-adjusted CKD prevalence of 

6.4% (95% CI 3.2-9.7) in the Western Cape population (21). CKD risk factors included DM  and higher 
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diastolic blood pressure, while the study also demonstrated a higher cardiovascular risk profile among 

participants (21).  

 

Assessing SA's capacity to manage kidney disease, the ISN Global Kidney Health Atlas survey for Africa 

found that the country's total healthcare expenditure accounted for 8.2% of the Gross Domestic Product(22). 

The estimated CKD prevalence was 10.71% (95% CI 9.94-11.57) (22). The deaths attributed to CKD were 

1.93%, and DALYs attributed to CKD were 1.13( 95% CI 1.05-1.21) (22).  Other concerning statistics 

include the obesity prevalence of  27%, smoking prevalence of 14.6%, and hypertension affecting 26.9% 

(95% CI 21.7-32.7) of the population (22). HD in SA incurs an annual per-patient cost of 10 736 US dollars, 

and the yearly peritoneal dialysis cost was 13 302 US dollars with an HD to peritoneal ratio of 0.81 (22). 

Although conservative kidney management protocols were lacking until 2018, such capacity was available 

(22). The country lacks registries for CKD, CKF, or AKI (22). There are 1.86 nephrologists' pmp with 0.36 

trainees' pmp (22). Kidney care is through private and public funding systems (22). There is a shortage of 

nephrologists, transplant surgeons, laboratory access technicians, and vascular access coordinators (22). 
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Prevalence of chronic kidney disease in Sub-Saharan Africa  

 

The prevalence of CKD in sub-Saharan Africa presents a multifaceted challenge. This vast and diverse 

region, spanning approximately 24 million square kilometers, comprises 47 countries (23). The region faces 

complex socio-economic conditions with a gross domestic product per person of less than US1500 dollars 

per year (23).  

 

CKD in sub-Saharan Africa has diverse causes, encompassing NCDs and communicable diseases (23). The 

rise in NCDs, including CKD, in the region profoundly impacts economic, social, and health outcomes, 

particularly in resource-constrained countries with low-income populations (23). A systematic review by 

Stanifer et al. underscores the prevalence and potential escalation of CKD in sub-Saharan Africa (23). An 

analysis of 22 medium and high-quality studies revealed an average prevalence rate of 13.9% (95% CI 

12.2-15.7) across the region (23).   

 

Projections for the end of this decade anticipate a substantial increase in the prevalence of hypertension and 

DM, with conservative estimates suggesting that around 18.65 million people will affected by these 

conditions (23). Common communicable diseases such as schistosomiasis, leishmaniosis, and HIV will 

continue to affect the region (24). More than 22 million people in Sub-Saharan Africa live with HIV and 

develop chronic diseases, including CKD, further complicating healthcare management (23). The 

significant prevalence of CKD among HIV-positive individuals underscores the necessity for integrated 

management of both conditions (23). Chronic glomerulonephritis and the extensive utilization of traditional 

and herbal remedies are notable factors that should be considered significant contributors to CKD (23). 

 

A population-based study by George et al. sought to determine the prevalence of markers of kidney damage 

and known risk factors in urban and rural areas of sub-Saharan Africa, spanning four countries: Burkina 

Faso, Ghana, Kenya, and SA (24). The large-scale study was the first in sub-Saharan Africa to investigate 

kidney damage and associated risk factors in adults from SA and countries in West and East Africa (24). 

The study defined CKD as an eGFR of less than 60ml/min/1.73m2  and albuminuria of more than 3mg/mmol 

to define CKD (24). The overall CKD prevalence was 10.7% (95% CI 9.9-11.7), with a higher prevalence 

in SA sites than in West African sites (24).   

 

Gender differences were also observed, with women demonstrating a higher prevalence of CKD of 12.0% 

(95% CI 10.8-13.2) compared to men of 9·5% (95% CI 8·3-10·8). Notably, women exhibited a higher 

prevalence of a low eGFR of 3.0% (95% CI 2.6-3.6) compared to men 1.7% (95% CI 1.3-2.3)(24). 
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However, gender-specific differences were not statistically different for albuminuria, with rates of 9.9% 

(95% CI 8.8–11.0) in women and men 8.4% (95% CI 7.3–9.7, p>0.05) (24). Risk factors associated with 

kidney damage included older age (relative risk (RR)1.04, 95% CI 1.03–1.05; p < 0·0001), hypertension 

(RR 1.97, 8=95%; CI 1.68-2.30; p <0·0001), DM  (RR 2.22,  95% CI 1.76–2.78; p <0.0001), and HIV 

(RR1.65, 95% CI 1.36–1.99; p<0.0001)(24).   

 

 

CKD prevalence variations across sub-Saharan Africa can be attributed to varying stages of regional 

sociodemographic and epidemiological health transitions (24). Specifically, CKD appears more prevalent 

in SA and Kenya than in Ghana and Burkina Faso (24). While individuals with DM, hypertension, and  HIV 

were at the highest risk, many people with CKD did not have traditional risk factors (24). The emergence 

of NCDs in sub-Saharan Africa reflects complex sociodemographic transitions characterised by increased 

urbanisation, dietary changes, and lifestyle factors (24). 

 

Notably,  CKD patients in this study tended to be older, had an elevated body mass index (BMI) and waist 

circumference, and were more likely to have comorbid conditions such as HIV, DM, and hypertension (24). 

Hypertension doubled the risk of CKD at most sites, and DM was associated with a two-to-three threefold 

increased relative risk of CKD (24). Lipid profiles also differed, with higher total cholesterol and 

triglycerides with lower HDL cholesterol in individuals with CKD (24). Women had a higher prevalence 

of CKD than men, but no gender-specific differences were observed for albuminuria (24). Most 

comorbidities varied across sites, with the SA locations exhibiting the highest rates (24).  

 

Despite urbanization, this population-based study found no significant difference in CKD prevalence 

between urban metropoles and semi-rural areas (24). More than a third of participants with CKD did not 

have the well-described risk factors associated with CKD, which were HIV, DM, or hypertension. The 

findings highlight the existence of unmeasured risk factors for CKD in sub-Saharan Africa, 

albeit not investigated in this study (24). 

 

Sub-Saharan Africa, home to approximately two-thirds of its population residing in rural areas, contends 

with low life expectancy due to underdevelopment and poverty (25). By 2030, over 70% of the patients 

with CKF will be estimated to originate from regions similar to sub-Saharan Africa (25). Unfortunately, 

the burden and CKF in the region remain speculative due to the lack of comprehensive regional registries. 

(25). An intriguing aspect of CKD in sub-Saharan Africa is that it predominantly affects young and middle-

aged individuals between 20 and 50 (25). 
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The outlook for CKF in sub-Saharan Africa is concerning, primarily due to late disease presentation and 

limited access to KRT (25). In most countries, healthcare workers have limited capacity to prevent kidney 

disease and limited awareness of preventative measures (25). Sub-Saharan Africa currently contributes less 

than 5% of the global KRT recipients (25). 

 

Unfortunately, the diagnosis of CKF often carries a bleak prognosis (25). There are two outcomes of CKF: 

those who cannot afford KRT and are managed conservatively and those who can be dialysed or provided 

with a kidney transplant (25). Patients treated conservatively usually will die within the first year, but it is 

alarming that only 4% who commence dialysis can sustain treatment beyond 12 weeks (25). The highest 

rate of KRT is in SA at 37% (25). Unfortunately, the diagnosis of CKF is a death sentence for most patients 

in sub-Saharan Africa (25). Many patients on haemodialysis in sub-Saharan Africa receive it once or twice 

a week(25). Active transplant programs are only available in six sub-Saharan countries (25). Various 

challenges in sub-Saharan Africa include conflict, widespread poverty, inadequate planning, 

mismanagement of public resources, and lack of expertise, resulting in challenges to the availability and 

accessibility of KRT (25). 

 

The region grapples with a high prevalence of HIV, with 68% of patients residing in sub-Saharan Africa 

(17). Southern Africa is the worst affected, with the national adult HIV prevalence exceeding 15% in eight 

southern African countries (17). While screening studies vary widely in the reported prevalence of CKD in 

HIV, ranging from 6-45%, this variation is due to differences in study populations, design, and  CKD 

definitions (17).  

 

CKD in Sub-Saharan Africa poses a complex and evolving challenge driven by a mixture of non-

communicable diseases, including a substantial burden of HIV. The region faces critical issues related to 

early diagnosis, access to treatment, and integrated management of comorbid conditions. Additionally, 

CKD disproportionately affects young and middle-aged individuals, exacerbating the region's healthcare 

challenges. Adequate surveillance, increased awareness, and targeted interventions are essential to address 

sub-Saharan Africa's growing public health concern. 
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Prevalence of chronic kidney disease in Africa  

 

Kaze et al. conducted a comprehensive meta-analysis of 98 studies to assess the prevalence of CKD Stages 

1 to 5 in Africa, revealing an overall prevalence of 15.8% (95% CI 12.1-19.9) (26). For Stages 3 to 5, the 

prevalence was lower at 4.6 % (95% CI 3.3-6.1) [9]. Studies using the Cockcroft-Gault formula to calculate 

eGFR reported a higher prevalence than those using the MDRD or CKD-EPI equations (26). Furthermore, 

the prevalence was also higher in sub-Saharan Africa compared with Northern Africa (26). Consistently, 

studies have indicated that individuals of  African descent are at increased risk of both developing CKD 

occurrence and progressing to CKF (26). 

 

Abd ElHafeez et al.'s systemic review focusing on Stage 3-5 CKD revealed an average prevalence rate of 

10.1% (95% CI 9.8-10.5), with a range spanning from 2% to 41% (27). The prevalence of CKD in Africa 

may be comparable to or even exceed that of other continents (27). Within sub-Saharan Africa, the majority 

of stage 3-5 CKD ranged from 2% to 14%, with a pooled prevalence of 14.02% (95% CI 13.5-14)(27).  

 

When examining CKD in the context of HIV, untreated patients displayed a wide-ranging prevalence from 

1-47%, with a pooled prevalence of  9.9% (95% CI 9.4-10.4)(27). Conversely,  HIV-treated patients 

exhibited a lower prevalence ranging from 7 to 33% with a pooled prevalence of 5.2% (95% CI 5.0-5.4) 

(27). 

 

Most of Africa is experiencing a rapid epidemiological transition characterised by a dual burden of 

communicable and NCD(26). Once more, younger patients in LMIC are also at risk of developing CKD, 

with a median age of 43.7 years (26). The simultaneous increase in hypertensive and patients with DM, 

combined with the HIV pandemic and the extended survival of individuals on anti-retroviral therapy, is 

expected to contribute to a growing CKD burden (26). Further, Africa has been consistently linked to a 

heightened risk of CVD mortality (26). Observational and cohort studies have highlighted that this 
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increased risk is apparent even in the early stages of CKD, with nearly 40% of deaths from CKD occurring 

before 65 years (26).  

 

The causes of CKD in Africa are diverse and include hypertensive nephrosclerosis (16%), diabetic 

nephropathy (15%), chronic glomerulonephritis (13%), tubulointerstitial and obstructive uropathy (8%), 

primary glomerular diseases (6%), systemic lupus erythematosus (3%) and polycystic kidney disease (3%) 

(27). Additionally, infectious diseases, including HIV, schistosomiasis, malaria, and Hepatitis B and C,  

represent specific risk factors contributing to CKD in the region (27). In patients with HIV-related kidney 

diseases, up to 50% of causes of death are attributed to non-HIV-related diseases such as chronic 

glomerulonephritis and diabetic nephropathy (27).  

 

The risk relationships of reduced eGFR rate and higher albuminuria were found to be steeper in women 

than in men (27). However, the risk of progression to CKF was equivalent in men and women (27). Poverty-

related factors such as infectious diseases due to poor sanitation, environmental pollutants, insufficient 

access to safe water, and a higher prevalence of disease-transmitting vectors also play a substantial role in 

developing CKD in Africa (27). 
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Global prevalence of chronic kidney disease 

 

The global prevalence of CKD varies across studies, reflecting its significance as a worldwide health 

concern. Hill et al., in a wide-ranging meta-analysis of one hundred observational studies encompassing 

seven million patients, estimated the global prevalence rate of CKD Stages 3-5 at 10.6% %  ( 95% CI 9.2-

12.2) for stages 3-5 (28). For all stages of CKD combined, the global mean prevalence of CKD was 13.4% 

(11.7–15.1%) (28). The CKD prevalence in each stage is 3.5% (95% CI 2.8-4.25%) for Stage 1, 3.9% (95% 

CI 2.7-5.3%) for Stage 2, 7.6% (95% CI 6.4-8.9%) for Stage 3, 0.4 %( 95% CI 0.3-0.5%) for Stage 4 and 

0.1%. ( 95% CI 0.1-0.1%) for Stage 5 (28). It is crucial to note that CKD is a prevalent health issue, with a   

CKD's global prevalence surpasses DM's (28, 29).  

 

The bulk of CKD is also strongly associated with age, hypertension, and DM (28, 29). There is a gender 

disparity, with a higher majority of stage 3-5CKD observed in females at 12.1%, compared to males at 

8.1%, highlighting a gender-specific difference in CKD prevalence (28). Additionally, there was a 

noticeable variation in CKD prevalence between developed and developing countries. Developed countries 

exhibit a higher prevalence, but it is essential to recognise that developing countries are grappling with an 

aging population, which may exacerbate both communicable and non-communicable diseases (28). 

. 

In a separate study by Bikbov et al., the global prevalence of CKD Stage 1-5 was estimated at 9.1% (95% 

CI 8.5-9.8 ) in the Global Burden of Disease study (7). There were an estimated 697 million people with 

CKD(7). Notably, one-third of the cases were concentrated in China and India (7).  The study also revealed 

that although females exhibited a higher prevalence, males experienced a higher mortality rate, suggesting 

that males progress to CKF more rapidly (7).   

 

Further analysis indicated that 497 million individuals had Stage 1-5 CKD while 236 million had Stage 3-

5 CKD (12). The prevalence of Stage 1-5 CKD was 10.4% (95% CI 9.3-11.9%) in men and 11.8% in 

women (95% CI 11.8-14%) (12). In LMIC, CKD prevalence was 10.6% in men (95% CI 9.4-13.1%) and 

12.5% in women (95% CI 11.8-14%)(12). In high-income countries, CKD prevalence was 8.6% in men 

(95% CI 7.3-9.8%) and 9.6 % in women (95% CI 7.7-11.1% )(12). Noticeably, the prevalence of CKD  

increased with age for all stages of CKD (12).  

 

CKD represents a significant global health challenge, with varying prevalence rates across regions, genders, 

and income levels. The findings underscore the need for comprehensive strategies to address CKD's impact 

on public health worldwide.  
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Summary and critical analysis with problem statement 

 

The introductory chapter provided a comprehensive exploration of CKD, covering multiple facets, 

including its definition, diagnostic criteria, evolution, staging, and global impact and epidemiology of CKD. 

Specifically, we delved into prevalence rates and the factors contributing to CKD within various regions, 

focusing on SA, sub-Saharan Africa, and the continent as a whole. 

The global ramifications and epidemiological aspects of CKD are profound, cementing its status as the 12th 

leading cause of death worldwide. Annually, CKD claims 5-10 million lives, primarily due to the 

inadequacy of KRT services. Beyond its lethality, CKD takes a heavy toll on the quality of life and life 

expectancy of those afflicted. Notably, CKD disproportionately affects individuals of lower socio-

economic status, particularly in low and middle-income countries. 

In SA, CKD forms part of a burden of diseases, encompassing both communicable and non-communicable 

ailments. Its impact spans urban and rural populations alike, with NCD, including CKD, witnessing an 

alarming surge that has escalated mortality rates. Contributing to this surge are prevalent risk factors like 

hypertension, DM, and obesity. SA grapples with relatively high CKD prevalence, with discernible 

disparities in access to kidney replacement therapy between the public and private sectors. 

Moving into sub-Saharan Africa, CKD emerges as a multifaceted challenge influenced by a complex 

interplay of non-communicable and communicable diseases, including the formidable presence of HIV. 

Here, CKD is compounded by issues such as late diagnosis, limited availability of kidney replacement 

therapy, and the intricate management of coexisting conditions. 

The estimated prevalence of CKD in Africa remains elevated when considering the continent. The causative 

factors of CKD on this continent are diverse, encompassing hypertension, DM, infectious diseases, and 

genetic predispositions. Poverty-related factors, insufficient access to safe water, and substandard sanitation 

facilities contribute to the CKD burden. 

Globally, CKD emerges as a pressing public health concern, afflicting nations across the development 

spectrum. Its prevalence, ranging from 10-13%, bridges the divide between developed and developing 

countries, although it is notably higher in the former. CKD is inextricably linked to advancing age, 

hypertension, and DM, with a discernible gender disparity that sees a higher prevalence among females. 
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These findings underscore the critical importance of CKD as a global and regional health crisis, highlighting 

the need for heightened awareness, early detection, and accessible treatment options. These steps are pivotal 

in mitigating the far-reaching impact of CKD and enhancing the well-being of those affected. 

Comparative CKD prevalence rate testing in Africa with the rest of the world is uncommon, mainly due to 

resource constraints. The best method to determine such comparisons needs to be determined. The results 

of the comparison need to be rigorously evaluated. Comparative CKD prevalence rates across different 

geographical regions contribute significantly to public health, healthcare planning, and research (30). 

Research on CKD prevalence improves evidence-based decision-making related to health policies and the 

allocation of resources (31). Understanding variations in prevalence rates helps public health authorities 

and lawmakers deploy resources more effectively (31). To manage and prevent CKD, areas with high 

incidence rates will require more targeted interventions, screening programs, and healthcare infrastructure. 

The study of prevalence rates supports identifying CKD risk factors and causes (28). Prevalence 

comparisons across different geographical locations provide data to investigate CKD trends, epidemiology, 

and underlying processes (28). Identifying regions with higher prevalence rates can benefit the early 

detection and diagnosis of CKD, which will aid in the prevention of disease progression (28).  

No comparative studies have examined CKD prevalence rates between SA, the broader African continent, 

and the global landscape. Consequently, it became imperative to establish a structured and comprehensive 

framework for collecting, analyzing, and amalgamating existing research studies and pertinent literature 

concerning CKD prevalence across these regions. 

This systematic review was designed to contrast CKD prevalence rates among SA, sub-Saharan Africa, the 

entire African continent, and the global context for the general population from 2013 to 2021. Its principal 

aim was to furnish a thorough and unbiased synthesis of the presently accessible body of evidence. 

The objectives included: 

(i) Comparative prevalence of CKD  

(ii) Sample size influence on differences 

(iii) Participant characteristics 

 (iv) CKD definitions and chronicity 
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 (v) Measurement methods for CKD indicators 

Chapter 2 contains the published manuscript from the Biomedical Central Nephrology (BMC Nephrology) 

Journal on March 21, 2023, which is a systematic review of the comparative prevalence rates of CKD. 

Chapter 3 presents the synthesis, conclusions, and recommendations.  
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Chapter 2: Published manuscript 

 



29 

 

 



 

  



31 

 

 



 

  



33 

 

 



34 

 

 



35 

 

 
 



36 

 

 



37 

 

 



38 

 

 



39 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



40 

 

Chapter 3: Synthesis, conclusions and recommendations  

 

Synthesis  

 

The reviewers of the published manuscript recommended altering the original title from 

 "The prevalence of chronic kidney disease in South Africa - comparisons with sub-Saharan, Africa, Africa 

and globally "to "The prevalence of chronic kidney disease in South Africa – limitations of studies 

comparing prevalence with sub-Saharan Africa, Africa and globally." The reviewers recommended the 

change based on the research findings. 

 

The results of the objectives were: 

(i) Comparative prevalence of CKD: 

Statistically significant differences in CKD prevalence were found when comparing SA to other geographic 

regions, except in one instance - an SA study versus an African study. Notably, sub-Saharan studies 

exhibited a higher CKD prevalence rate than SA studies. In African studies, CKD prevalence varied, with 

one study showing lower rates and another showing higher rates than SA studies. Similarly, global studies 

also displayed variable CKD prevalence rates, with one higher and one lower than SA studies. 

(ii) Sample Size Influence on Differences: 

These differences in prevalence rates were primarily attributed to the considerable variations in sample 

sizes between SA and other geographic areas rather than reflecting genuine disparities. The SA studies had 

smaller sample sizes than those conducted in other regions. 

 

(iii) Participant Characteristics: 

Most study participants were in their 4th to 5th decades of life, indicating a consistent age pattern. 

Additionally, a notable female preponderance was observed across all studies. Hypertension and DM 

emerged as the most prevalent risk factors in all regions, with HIV being a common risk factor in sub-

Saharan Africa and Africa. 
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(iv) CKD Definitions and Chronicity: 

Notably, only one study by George et al. adhered to the currently accepted definition of CKD in their 

research. Furthermore, none of the studies investigated CKD in terms of chronicity, which typically 

involves the condition persisting for more than three months. 

(v) Measurement Methods for CKD Indicators: 

Studies employed different measurement methods. Serum creatinine levels were measured using both 

enzyme-linked assays and Jaffe assays. Regarding estimating glomerular filtration rate (eGFR), the CKD-

EPI, MDRD, and Cockcroft-Gault formulae were the most commonly utilized methods across all studies. 

The study's limitations included variability in study techniques due to sample size, data collection methods, 

and CKD diagnostic criteria, which made direct comparisons challenging. Health data availability and 

quality in different regions influence CKD prevalence estimations. This arises when some locations need 

more or complete health information systems and need consistently accurate and up-to-date data. Due to 

various socio-economic, cultural, and geographic characteristics, different regions are heterogeneous. 

Inequalities in healthcare access can also influence CKD diagnosis and reporting. Temporal changes in 

health care and lifestyle affect CKD prevalence across regions. There was a significant lack of 

standardisation in the diagnosis and reporting of CKD, resulting in disparities in prevalence rates. A 

network of researchers known as the CKD in Africa Collaboration was established to evaluate CKD 

outcomes, standardise the evaluation of CKD prevalence, and generate more accurate prevalence estimates. 

 

There should be consistency in study techniques, identifying potential biases, and concerted efforts to 

perform multicenter studies with standardised protocols. The enhanced methodology would allow more 

effective location comparisons to eliminate these constraints. There is a need for greater collaboration 

among academics, healthcare providers, and policymakers to improve data collection and reporting 

practices, resulting in more accurate estimates of the prevalence of CKD. 
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Conclusions  

The primary aim of this study was to conduct a systematic review of existing research to compare the 

prevalence rates of CKD in SA, sub-Saharan Africa, and globally. The study revealed statistically 

significant differences between SA and all other regions, with variations primarily attributed to disparities 

in sample sizes and various clinical and laboratory influences. 

However, it is essential to acknowledge the limitations of this research. Firstly, the study was based on a 

relatively small number of papers (eight) in the final systematic analysis. Additionally, there was no analysis 

for significant risk factors like HIV in high-prevalence areas like SA. 

The systematic review was registered with PROSPERO, and we utilised various search engines, employing 

appropriate statistical techniques to compare different types and sample sizes of studies. However, it 

remains to be seen whether including unpublished studies, conference abstracts, or grey literature might 

have enriched our findings. We did not contact the authors of the papers for unpublished data or perform 

tests to exclude publication bias. 

Despite these limitations, this study successfully addressed a critical research gap by comparing SA's CKD 

prevalence with other regions. Furthermore, it underscores the pressing need for greater uniformity and 

consistency in assessing CKD prevalence and calls for novel approaches to combat this significant 

contributor to the global pandemic of non-communicable diseases. 
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Recommendations 

 

Standardized methods should be adopted to assess CKD prevalence. Standardisation will promote 

consistency in data collection and reporting across regions, enabling more meaningful comparisons. We 

should encourage further research to address identified gaps, including a broader and more diverse range 

of studies, including unpublished sources that establish a comprehensive understanding of CKD prevalence. 

There should be enhanced and comprehensive data collection and reporting, including testing for significant 

risk factors like HIV in high CKD prevalence regions. Robust data collection will contribute to more 

accurate and informative research outcomes. 

Improved collaboration and communication among CKD researchers should be encouraged between 

institutions and healthcare providers. Sharing data, insights, and experiences can identify best practices and 

enhance global coordination. 

Advanced research methods, such as "Big Data" analytics and modeling techniques, are recommended to 

extract robust and accurate conclusions and predict future CKD prevalence trends. Investigators can contact 

authors of relevant studies to obtain additional data and unpublished information, which will help fill data 

gaps and enhance the quality of systematic reviews. 

Strategies to address CKD should be developed and implemented to tackle the high CKD prevalence rate. 

Policymakers, healthcare providers, and public health organisations should focus on early detection, 

prevention, and improving access to care and treatment. 

These recommendations play a pivotal role in shaping future research endeavors and driving actions to 

effectively combat the challenges presented by the prevalence of CKD at both regional and globally. 
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Appendix 2: Data collection tools 

 

Table 4: Data collection tool 

Recommended methodology for comparison of CKD prevalence by the European CKD Burden Consortium 

(32) 

Recommended tools Details 

1. General population sampling Describe: 

Sampling methods sampling frame i.e. source to identify subjects 

 Sample design i.e. method of subject selection e.g. 

 Age stratified or random 

  

Response Report the response in percentages 

  

2. Assessment of kidney function  

Serum creatinine assay Describe the assay used i.e. Jaffe or enzymatic 

Albuminuria assay Describe the assay used i.e. immunoassay or dipsticks 

IDMS calibration Describe if the IDMS calibration standardization was used 

CKD definition Use the same definition of CKD 

 For CKD stages 1-5 

 eGFR < 60 ml/min/1.73 m2 calculated by CKD-EPI equation 

and/or ACR. 30 mg/g 

 For stages 3-5 

 eGFR < 60 ml/min/1.73 m2 calculated by CKD-EPI equation 

  

3.Presentation of results  
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CKD prevalence estimate Report: 

 - Unadjusted and adjusted CKD prevalence 

 - 95% CI 

CKD prevalence estimate by strata Report: 

 - Stratified by age groups : 

                                  20-44, 

                                  45-65 ,  

                                  66-74, 

                                  75-84 years 

 

 Stratified by DM, hypertension and obesity status 

Serum creatinine determination Indicate in tables and figures which studies use: 

 - Jaffe or enzymatic assay 

- IDMS calibration standardization 
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PROSPERO reference guidance tool 
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Appendix 3: The Guidelines for Authorship for BMC (Biomed Central Nephrology) 

Aims and scope 

BMC Nephrology is an open access journal publishing original peer-reviewed research articles in all aspects 

of the prevention, diagnosis and management of kidney and associated disorders, as well as related 

molecular genetics, pathophysiology, and epidemiology. 

Fees and funding 

Article-processing charges 

Open-access publishing is not without costs. BMC Nephrology therefore levies an article-processing charge 

of £1990.00/$2690.00/€2290.00 for each article accepted for publication, plus VAT or local taxes where 

applicable. The APC is determined at the date of acceptance. 

If the corresponding author's institution participates in our open access membership program, some or all 

of the publication cost may be covered (more details available on the membership page). We routinely 

waive charges for authors from low-income countries. For other countries, article-processing charge 

waivers or discounts are granted on a case-by-case basis to authors with insufficient funds. Authors can 

request a waiver or discount during the submission process. For further details, see our article-processing 

charge page. 

Copyright 

• Copyright on any open access article in a journal published by BioMed Central is retained by the 

author(s). 

• Authors grant BioMed Central a license to publish the article and identify itself as the original 

publisher. 

• Authors also grant any third party the right to use the article freely as long as its integrity is 

maintained and its original authors, citation details and publisher are identified. 

• The Creative Commons Attribution License 4.0 formalizes these and other terms and conditions of 

publishing articles. 

In addition to BioMed Central's copyright policy, some journals also follow an Open Data policy and the 

Creative Commons CC0 1.0 Public Domain Dedication waiver applies to all published data in these 

journals. Further information can be found on the individual journals pages. 
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Research article 

Criteria 

Research articles should report on original primary research or a new experimental or computational 

method, test or procedure. Manuscripts reporting results of a clinical trial must conform to CONSORT 2010 

guidelines. Authors of randomized controlled trials should submit a completed CONSORT checklist 

alongside their manuscript, available at www.consort-statement.org. Research articles may also report on 

systematic reviews of published research provided they adhere to the appropriate reporting guidelines which 

are detailed in our editorial policies. 

We encourage authors to provide relevant reporting checklists as supplementary files - further details can 

be found in our editorial policies.  

Where appropriate, research papers describing in vivo studies should acknowledge the Landis 4 criteria 

(randomization, blinding, sample size calculation, an inclusion/exclusion criteria).  Any limitations of the 

study should also be presented.   

Please note that non-commissioned pooled analyses of selected published research and bibliometric 

analyses will not be considered.  

Studies reporting descriptive results from a single institution or region will only be considered if analogous 

data have not been previously published in a peer reviewed journal and the conclusions provide distinct 

insights that are of relevance to a regional or international audience. 

Data sharing 

 BMC Nephrology strongly encourages that all datasets on which the conclusions of the paper rely should 

be available to readers. We encourage authors to ensure that their datasets are either deposited in publicly 

available repositories (where available and appropriate) or presented in the main manuscript or additional 

supporting files whenever possible. Please see Springer Nature's data repository guidance. Where a widely 

established research community expectation for data archiving in public repositories exists, submission to 



55 

 

a community-endorsed, public repository is mandatory. A list of data where deposition is required, with the 

appropriate repositories, can be found on the Editorial Policies Page. 

Authors who need help depositing and curating data may wish to consider contacting our Research Data 

Support Helpdesk.  

Image integrity and standards 

Cropped gels and blots can be included in the main text if it improves the clarity and conciseness of the 

presentation. In such cases, the cropping of the blot must be clearly evident and must be mentioned in the 

figure legend. Corresponding uncropped full-length gels and blots must be included in the supplementary 

information. These uncropped images must indicate where they were cropped, be labelled as in the main 

text and placed in a single supplementary figure. The manuscript's figure legends should state that 'Full-

length blots/gels are presented in Supplementary Figure X'. Further information can be found under 'Digital 

image integrity' which are detailed on our editorial polices page. 

Professionally produced Visual Abstracts 

BMC Nephrology will consider visual abstracts. As an author submitting to the journal, you may wish to 

make use of services provided at Springer Nature for high quality and affordable visual abstracts where you 

are entitled to a 20% discount. Click here to find out more about the service, and your discount will be 

automatically be applied when using this link. 

BMC Nephrology strongly supports open research, including transparency and openness in reporting. 

Further details of our Data availability policy can be found on the journal's About page. 

Preparing your manuscript 

The information below details the section headings that you should include in your manuscript and what 

information should be within each section. 

Please note that your manuscript must include a 'Declarations' section including all of the subheadings 

(please see below for more information). 

Title page 

The title page should: 
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• present a title that includes, if appropriate, the study design e.g.:  

o "A versus B in the treatment of C: a randomized controlled trial", "X is a risk factor for Y: 
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Appendix 4: Raw data 

Table 5: Literature summary 

Author Year Title Context/ 

setting/ 

sample 

Results Limitations 

Hill et 

al.(28) 

2016 Global prevalence 

of chronic kidney 

disease- a 

systemic review 

and meta-analysis 

100 

observation

al studies 

with 7 

million 

people 

Stage 1-5 

mean 

prevalence was 

13.4% 

( 95% CI) 

Stage 3-5 

mean 

prevalence was 

10.6% 

( 95% CI) 

Serum creatinine 

measurement bias was 

inherent in the majority of 

studies 

95% studies did not report 

on 2 eGFR's more than 3 

months apart 

Jaffe creatinine assay was 

the main method used and 

it systematically over-

estimate serum creatinine 

to varying degrees 

MDRD equation used 

systematically over-

estimates CKD 

prevalence 

Single measure eGFR 

results in excessive false 

identification of CKD 
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Bikbov 

et al (7) 

2017 Global, regional 

and national 

burden of chronic 

kidney disease, 

1990-2017: a 

systematic 

analysis for the 

global burden of 

disease study 

2017 

Systematic 

review of 

literature 

for cross-

sectional or 

cohort 

studies 

reporting 

CKD 

prevalence  

using 216 

studies 

Global 

prevalence was 

9.1% 

(95% UI) 

Lack of high quality 

population based studies 

Lack of standardized 

equations to calculate 

eGFR 

Most data sources did not 

repeat serum creatinine 

and urine ACR 

measurements after 3 

months which might over-

estimate prevalence by 

25-50% 

Mills et 

al(12) 

2015 A systematic 

analysis of 

worldwide 

population based 

data on the global 

burden of CKD in 

2010 

A 

systematic 

review of 

pooled data 

of 33 

population 

based 

studies in 

32 countries 

Prevalence in 

men was 

10.4% 

(95% CI 0.3-

11.9% 

Prevalence in 

women was 

11.8% (95% 

CI 11-2-

12.6%) 

Use of single creatinine 

measurements to calculate 

eGFR. 

Creatinine based 

measurements might 

under-estimate true GFR 

when more than 60 

ml/min/1.73m2 

Majority of population 

based surveys did not 

follow up patients for 3 

months to confirm CKD. 
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Albuminuria and 

proteinuria were not 

measured in several 

studies. 

Kaze et 

al(26) 

2018 Burden of chronic 

kidney disease on 

the African 

continent : a 

systematic review 

and meta-analysis 

Systematic 

review and 

meta-

analysis of 

98 studies 

and 98432 

individuals 

Overall 

prevalence of 

15.8% ( 95% 

CI 12.1-19.9) 

CKD stage 3-5 

prevalence was 

4.6% 

Substantial heterogeneity 

in prevalence estimates 

due to different study 

methodologies and 

populations 

Incomplete 

methodological 

information provided by 

studies 

Majority of studies did 

not follow up patients for 

3 months 

Abd 

ElHafe

ez et 

al(27) 

2018 Prevalence and 

burden of chronic 

kidney disease 

among the general 

population and 

high-risk groups 

in 

Africa: a 

systematic review 

Systematic 

review of 

152 studies 

from 

throughout 

Africa 

Pooled 

prevalence: 

10.1% 

(95% CI 9.8% 

to 10.5%) 

Analytical heterogeneity 

used to measure 

creatinine and 

albuminuria 

Serum creatinine 

concentrations are 

affected 
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by intraindividual 

variability with over 20% 

changes 

within a 2-week period 

The number of studies 

reported using IDMS was 

low in Africa. 

Differences in sample 

size, 

demographics and clinical 

characteristics are all 

significant limitations in 

the systematic review 

The lack of information 

on the prevalence of CKD 

by age and gender in 

studies included in this 

systematic review with 

only 11% of the included 

studies reported CKD 

prevalence. 

Only 5 studies assessed 

chronicity criterion. 
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Stanife

r et 

al.(23) 

2014 The epidemiology 

of chronic kidney 

disease in sub-

Saharan 

Africa: a 

systematic review 

and meta-analysis 

Systematic 

review of 

90 studies 

from 96 

sites 

Meta-

analyses of 

21 medium 

and high 

quality 

studies from 

25 sites 

The overall 

prevalence of 

CKD from the 

21 medium-

quality and 

high-quality 

studies was 

13·9% 

(95% CI 12·2–

15·7). 

Absence of reliable and 

validated measures of 

kidney function 

Proteinuria was poorly 

assessed. 

Variability and dearth of 

available data. 

George 

et 

al.(24) 

2019 Kidney damage 

and associated 

risk factors in 

rural and urban 

sub-Saharan 

Africa: a cross 

sectional 

population study 

Population 

based study 

of 8110 

participants  

between 40-

60 years old 

from 4 rural 

and 2 urban 

sites in 4 

sub-Saharan 

African 

countries 

Overall age 

adjusted 

prevalence of 

CKD was 

10.7% 

(95% CI 9.9-

11.7) with 

largest relative 

contribution 

from 

albuminuria 

Overall 

prevalence of 

Lack of validated 

measures of eGFR in 

local populations. 

Prevalence can vary 

substantially depending 

on the equation used. 

Chronicity was not 

demonstrated. 

Testing for haematuria 

was not done. 

 



71 

 

CKD was 

higher in 

women with 

12% (10,8-

13.2) 

compared to 

men at 9.5% 

(8.3-10.8) 

Matsha 

et al. 

2013 Chronic kidney 

disease in mixed 

ancestry South 

African 

populations: 

prevalence, 

determinants and 

concordance 

between kidney 

function 

estimators. 

There were 

1202 mixed 

ancestry 

subjects 

with a mean 

age of 52.9 

years. 

Prevalence 

of stage 3-5 

CKD 

investigated 

using 

Cockcroft-

Gault, 

MDRD and 

CKD-EPI 

equations 

The crude 

prevalence of 

stage 3-5 CKD 

to be 7.6 % 

based on the 

MDRD 

equation 

without 

correction 

factors. 

Correlations 

were higher 

between 

MDRD and 

CKD-EPI 

equations 

Study conducted in a 

single geographical site. 

The study equations were 

not evaluated against the 

gold standard to assess 

their validity in estimating 

GFR. 

No estimates of 

albuminuria were done. 
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Madala 

et 

al.(33) 

2014 Characteristics of 

South African 

patients 

presenting with 

kidney disease in 

rural KwaZulu-

Natal: a cross 

sectional study 

Cross 

sectional 

study of 302 

patients       

(165 

females/137 

males) in 

rural KZN 

Hypertension 

in 75.2% of 

sample, DM in 

29.8% , HIV in 

28.5% 

eGFR reduced 

with age 

obesity in 

86.4% females 

and 54.5 % 

males 

50% presented 

with MDRD 

eGFR less than 

30ml/min/1.73

m2 

Cross section design has 

inherent limitations where 

causal associations cannot 

be determined between 

CKD severity and various 

risk factors. 

Selection bias from 

preferential referral of 

advanced CKD 

Serum creatinine values 

used with re-calibration to 

IDMS assay can introduce 

bias in calculating eGFR 

Validity in MDRD eGFR 

in HIV patients is 

uncertain 

Singh 

et 

al.(34) 

2017 A comparison of 

urban and rural 

patients with 

chronic kidney 

disease referred to 

Inkosi Albert 

Luthuli Central 

Hospital in 

A 

retrospectiv

e review of 

529 patients 

comparing 

clinical 

characteristi

c of rural 

Mean age of 

rural patients 

was lower than 

urban 

participants ( 

40.6 vs. 53.4 

years 

respectively 

Poor data capture from 

regional hospitals 

Small number of rural 

patients studied compared 

to urban 
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Durban, South 

Africa 

and urban 

patients 

Rural 

participants 

had lower 

eGFR than 

urban 

participants ( 

16.3 vs. 25.4 

ml/min/1.73m2 

Rural patients 

had higher 

HIV infection 

rates 

(47.9% vs 

18.3%) but 

lower 

hypertension 

(69.6 % vs. 

83.9%) and 

DM 

(20.3% vs. 

54.1%) 
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Table 6 Raw data: Prevalence of CKD: Global, African, sub-Saharan Africa and South Africa 

Author Year Region Prevalence of CKD 

Hill et al.(28) 2016 World 10.6% 

Bikbov et al.(7) 2020 World 9.1% 

Mills et al.(12) 2015 World Men 10.4% Women 11.8% 

Luyckx et al.(8) 2018 Africa 15.8% 

Abd ElHafeez et al(27) 2018 Africa 14.2% 

Stanifer et al (23) 2014 sub-Saharan Africa 13.9% 

George JA (24) 2019 sub-Saharan Africa 10.7% 

Bello et al(22) 2017 South Africa 10.7% 

Bikbov et al.(7) 2020 South Africa 9.5 % 

Hill et al(28) 2016 South Africa 7.6% 

Matsha et al 2013 South Africa Men 5.7% Women 8% 

  KwaZulu-Natal Unknown 
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Appendix 5: Tables 

 

Table 1 Staging of CKD according to eGFR (1) 

 

GFR category GFR( ml/min/1.73m2 ) Terms 

G1 More than or equal to 90 Normal to high 

G2 60-89 Mildly decreased 

G3a 45-59 Mildly to moderately decreased 

G3b 30-44 Moderately to severely decreased 

G4 15-29 Severely decreased 

G5 <15 Kidney failure 
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Table 2 Albuminuria categories in CKD adapted from KDIGO (1) 

 

Albuminuria category Albumin-creatinine ratio 

mg/mmol 

Terms 

A1 <3 Normal to mildly increased 

A2 3-30 Moderately increased 

A3 >30 Severely increased 
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Table 3 Prognosis of CKD by GFR and albuminuria categories adapted from KDIGO 2012 (1) 

 

                 GFR stage ml/min/1.73m2                        Persistent Albuminuria categories  

   A1 A2 A3 

   Normal to 

mildly 

increased 

Moderately 

increased 

Severely 

increased 

   <3mg/mmol 3-30 mg/mmol >30 mg/mmol 

G1 Normal to 

high 

>90 Low risk Moderately 

increased risk 

Moderately 

increased risk 

G2 Mildly  

decreased 

60-89 Low risk Moderately 

increased risk 

Moderately 

increased risk 

G3a Mild to 

Moderately 

decreased 

45-59 Moderately 

increased risk 

High risk Very high risk 

G3b Moderate to 

severely 

decreased 

30-44 High risk High risk Very high risk 

G4 Severely 

decreased 

15-29 Very high risk Very high risk Very high risk 

G5 Kidney failure <15 Very high risk Very high risk Very high risk 

 




