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The burden of chronic kidney disease and associated risk of
kidney failure are increasing in Africa. The management of
people with chronic kidney disease is fraught with
numerous challenges because of limitations in health
systems and infrastructures for care delivery. From the
third iteration of the International Society of Nephrology
Global Kidney Health Atlas, we describe the status of
kidney care in the ISN Africa region using the World Health
Organization building blocks for health systems. We
identified limited government health spending, which in
turn led to increased out-of-pocket costs for people with
kidney disease at the point of service delivery. The health
care workforce across Africa was suboptimal and further
challenged by the exodus of trained health care workers
out of the continent. Medical products, technologies, and
services for the management of people with nondialysis
chronic kidney disease and for kidney replacement therapy
were scarce due to limitations in health infrastructure,
which was inequitably distributed. There were few kidney
registries and advocacy groups championing kidney
disease management in Africa compared with the rest of
the world. Strategies for ensuring improved kidney care in
Africa include focusing on chronic kidney disease
prevention and early detection, improving the
effectiveness of the available health care workforce (e.g.,
multidisciplinary teams, task substitution, and
telemedicine), augmenting kidney care financing,
providing quality, up-to-date health information data, and
improving the accessibility, affordability, and delivery of
quality treatment (kidney replacement therapy or
conservative kidney management) for all people living with
kidney failure.
Kidney International Supplements (2024) 13, 12–28; https://doi.org/10.1016/
j.kisu.2024.01.002
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T here is a high burden of chronic kidney disease
(CKD) in Africa1 despite efforts to increase capacity
for kidney care with clear roadmaps.2 The burden

from the major causes of CKD continues to increase,
including hypertension, diabetes mellitus, chronic
glomerulonephritis, genetic conditions (such as sickle cell
disease, autosomal dominant polycystic kidney disease,
and Apolipoprotein L1 risk alleles), and infections (such as
HIV, chronic schistosomiasis, and hepatitis B and C).3–5

Lack of awareness about kidney disease, abuse of tradi-
tional herbal and pain medications, and lower socioeco-
nomic status have also contributed to the growing burden
of kidney disease in Africa.6 This has been further
compounded by limitations in the various health systems
and the infrastructures for care delivery in most parts of
Africa,7 a spike in acute kidney injury (AKI), and
Kidney International Supplements (2024) 13, 12–28
disruption of routine medical care associated with the
recent COVID-19 pandemic.8

Low health expenditure in most African countries has had
a crippling effect on kidney care as a “neglected” non-
communicable disease.9 Kidney replacement therapy (KRT)
(hemodialysis [HD], peritoneal dialysis [PD], and kidney
transplantation) is neither readily available nor affordable in
most parts of Africa. This leads to excessive premature and
preventable mortality.10 Given the limited capacity for African
countries to deliver optimum kidney care, there is a pressing
need for early identification and prevention strategies sup-
ported by government, nongovernmental organizations, and
community initiatives.11,12 The devastating effects of the
financially driven “brain drain” phenomenon among health
care workers on health service delivery across Africa continue
to affect the delivery of optimum kidney care.13

The International Society of Nephrology-Global Kidney
Health Atlas (ISN-GKHA) is in its third global iteration and
second Africa-specific report. In this second Africa-specific
report, we aim to understand and update the status of the
regional capacity for kidney health care delivery in Africa.
This will be described using the building blocks for health
services as defined by the World Health Organization. The
methodology for this study is described in detail elsewhere.14

RESULTS
The ISN-GKHA results are broadly categorized as literature
review (Table 1,15–34 Table 2,35–39 and Supplementary
Table S140) and survey response (Figures 1–5 and
Supplementary Figures S1–S4).

Study setting
Africa is second only to Asia as the largest and most populous
continent in the world.16 It has a landmass of approximately
30.3 million km2 including adjacent islands, occupying 20%
of Earth’s land mass and 6% of the total surface area.41 With
1.4 billion people41as of 2021, it is home to approximately
18% of the world’s population and has the youngest popu-
lation globally with a median age of 18.8 years.42 It is rife with
numerous communicable diseases and a rising prevalence and
mortality from noncommunicable diseases.43

Africa has 54 countries divided into 5 geographic and
economic regions. There are also territories and independent
states with limited recognition on the continent including
Sahrawi Arab Democratic Republic, Republic of Somaliland,
French Southern Territories, Mayotte, Saint Helena, Ascen-
sion and Tristan da Cunha, Reunion, Madeira, Melilla, and
Canary Islands. Algeria has the largest surface area in Africa
(2.4 million km2), whereas Nigeria has the largest population
(224 million).44 Africa encompasses a rich diversity of eth-
nicities, cultures, religions, and languages including English,
French, and numerous indigenous languages.

Although Africa has abundant natural resources, it is the
world’s poorest and least developed continent in terms of the
current economic ranking. Its total nominal gross domestic
product (GDP) put together is lower than that of many
13

https://doi.org/10.1016/j.kisu.2024.01.002
https://doi.org/10.1016/j.kisu.2024.01.002


I SN pub l i c a f f a i r s EK Tannor et al.: ISN-GKHA—Africa
individual countries (e.g., United States, China, Japan, Ger-
many, United Kingdom, India, and France). According to the
World Bank, >50% of the extremely poor (living on less than
US $1.90 per day) lived in sub-Saharan Africa from 2010 to
2016.45 By 2017, the World Bank estimated that 9.2% (689
million people) of the world population were extremely
poor.46 Sub-Saharan Africa and South Asia collectively
accounted for 85% of the total number of people living in
poverty. More than half of this population lived in 5 coun-
tries: Nigeria, Democratic Republic of Congo, and Ethiopia in
Africa, and India and Bangladesh, outside of Africa.47,48 The
number of poor people in sub-Saharan Africa increased from
276 to 413 million between 1990 and 2015.49

Government spending on health care is low in Africa. In
2017, the World Health Organization reported a 70-fold
difference in health care spending between high-income and
lower-income countries, with the lowest spending in the
West, Central, and East African countries. In the same year,
more than half of donor funding for health went to 14
countries, and one-fifth went to 4 countries, 3 of which were
in Africa (Kenya, Nigeria, and Uganda).50

Current status of kidney care
Kidney health care in Africa is mostly characterized by limited
availability of high-quality data, poor funding, low workforce
density, and limited accessibility and affordability to KRT.51

There have been efforts by the African Association of
Nephrology (AFRAN) to augment and improve kidney reg-
istries on the continent, but this is inchoate and limited to a
few countries.52,53 The recent COVID-19 pandemic has
further strained already weak health systems, thereby
widening the already large gaps in health care infrastructure
and financing.54 The prevalence of CKD in Africa has pre-
viously been reported to be 15.8%1 and 13.9%55 in systematic
reviews and meta-analyses, respectively.

Literature review data for countries in the ISN Africa region
Burden of CKD, risk factors, and health care work-

force. There are 54 United Nations member states in Africa,
51 of which are affiliated with the ISN; however, literature
review data were based on 46 countries for which data were
available at the time of analysis.

The median prevalence of CKD in Africa was 4.2% based
on Global Burden of Disease data,17 which was lower than the
global median prevalence of 9.5%. Tunisia had the highest
median prevalence of CKD in Africa (11.8%), whereas
Uganda had the lowest (3.0%). The median percentage of
deaths attributable to CKD in Africa was 1.8% (vs. global
2.4%) and ranged from 1% in Mozambique to 4.1% in
Morocco. The disability-adjusted life years attributed to CKD
per 100,000 ranged from 287.9 in Madagascar to 818.5 in
Swaziland, with a median of 464.4 (vs. 491.4 globally;
Table 1).17

Among the CKD risk factors in Africa, obesity was most
prevalent in Libya (31.8%) and lowest in Ethiopia (3.6%;
Supplementary Table S1).40 High blood pressure was most
14
prevalent in Niger (33.4%) and lowest in Tunisia (23.2%),
whereas the prevalence of smoking ranged from 1% in Sudan
to 19.9% in Tunisia (Supplementary Table S1).40 Data on the
prevalence of treated kidney failure were available in 5
countries with a median value of 541 per million population
(pmp) (interquartile range: 169.0–624.0 pmp) (vs. 822.8 pmp
globally), ranging from 4.4 pmp in Rwanda to 1018 pmp in
Tunisia (Table 2).35–38

The median specialist physician prevalence in Africa was
0.16 per 1000 population (vs. 1.95 globally; Table 2).39 The
specialist physician prevalence ranged from 0.01 in Tanzania
to 1.3 per 1000 in Tunisia. The doctor prevalence in Africa
was 1.54 per 1000 (vs. 17.74 per 1000 globally), ranging from
0.23 per 1000 in Somalia to 13.03 per 1000 in Tunisia. The
nurse prevalence in Africa was 9.48 per 1000 (vs. 36.20 per
1000 globally). Tunisia again had the highest nurse prevalence
of 13.03 per 1000 and the lowest was 0.23 per 1000 in Somalia
(Table 2).39

Overview of GDP and government health expenditure by in-
dividual countries. The GDP in billion dollars was lowest in
Cabo Verde (US $3.95) and highest in Egypt (US $1388.33;
Table 1).16 The annual total health spending per person in
Africa was US $54 (vs. US $353 globally). It was lowest in
Somalia (US $2) and highest in Botswana (US $353). The
median government health spending per person in Africa was
US $16 (vs. US $216 globally) (Table 1).18 The median total
health expenditure as a percentage of GDP was 4.6% (inter-
quartile range: 3.5%–6.4%) and ranged from 1.8% in
Djibouti to 9.1% in Sierra Leone. The median out-of-pocket
(OOP) spending was US $20 (vs. US $92 globally;
Table 1).16,18

Cost of KRT in Africa. The median annual cost of in-center
HD in the ISN Africa region was US $13,793 (vs. US
$19,380.30 globally) and ranged from US $1646.45 in Burkina
Faso to US $32,537.77 in the Democratic Republic of Congo,
both low-income countries (Table 1).15,19–34 The median
annual cost of continuous ambulatory PD was US $14,192
(vs. US $18,959 globally), ranging from US $2772 in Egypt, a
lower-middle-income country, to US $45,571 in Democratic
Republic of Congo, a low-income country. The first-year
median cost of kidney transplantation was US $20,713.9
(vs. US $26.903.2 globally) and ranged from US $8318 in
Egypt to US $91,761 in Morocco (Table 1).15,19–34

Survey response data for the ISN Africa region
Characteristics of participating countries. Responses were

received from 41 of 54 countries in the ISN Africa region with
a response rate of 75.9%, representing 1.31 billion (92.8%) of
the region’s population (Figure 1).

Africa had the highest number of respondents in the 2023
ISN-GKHA, representing 24.6% of all global survey re-
spondents. Of the 41 countries, 5 (12.2%) were upper-
middle-income countries, 17 (41.5%) were lower-middle-
income countries, and 19 (46.3%) were low-income coun-
tries.15 Respondents included 49 (80%) adult nephrologists, 5
(8%) non-nephrologists/physicians, 1 (2%) pediatric
Kidney International Supplements (2024) 13, 12–28
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nephrologist, and 6 (10%) hospital administrators/policy-
makers/civil servants.

Health finance and service delivery for kidney care. Kidney
care for nondialysis CKD in Africa was mainly funded by a
mix of public and private structures in 14 countries (34%)
and government/public funding with OOP copayment in 10
(24%). In 7 countries (17%), such care was solely funded
through private OOP payments, and in 4 countries (10%), it
was funded through public government funds and was free at
the point of delivery. Few countries in Africa covered the cost
of kidney care using public government funds with no fee at
the point of service delivery; this included 10 countries (24%)
for acute dialysis (HD or PD), 14 (34%) for chronic HD, and
6 (15%) for continuous ambulatory PD. Kidney transplant
was mainly funded by private OOP payment in 9 countries
(22%) and public funding in 5 countries (12%; Figure 2).

Health care workforce in kidney care. In most countries
(n ¼ 34; 83%), nephrologists were primarily responsible for
the medical care of people with kidney failure. The median
nephrologist prevalence in the ISN Africa region was 1.12
pmp (vs. 11.8 pmp globally), which was the lowest of all the
ISN regions. In addition, nephrology trainee prevalence was
low at 0.18 pmp (vs. 1.2 pmp globally). Malawi had the lowest
prevalence of nephrologists (0.04 pmp) followed by
Mozambique (0.09 pmp; Figure 1).

All countries reported a shortage of health care providers
for the medical care of people with kidney failure including
transplantation surgeons, access surgeons (HD and PD), di-
etitians, vascular access coordinators, transplantation co-
ordinators, and dialysis nurses. The highest reported
shortages were pediatric nephrologists (n ¼ 40; 98%),
vascular surgeons (n ¼ 36; 88%), and transplant surgeons
(n ¼ 36; 88%). The least reported shortages were for labo-
ratory technicians (n ¼ 8; 20%) and radiologists to interpret
kidney ultrasounds (n ¼ 11; 27%; Supplementary Figure S1).

Capacity for KRT service provision. The prevalence of long-
term HD was 12.2 pmp (vs. 322.7 pmp globally). It was
available in all countries with a median number of 0.8 HD
treatment centers pmp (vs. 5.1 pmp globally). The countries
with the lowest median numbers of HD centers were
Mozambique (0.09 pmp) and Chad (0.10 pmp). The highest
prevalence of chronic dialysis (HD and PD) was found in
Tunisia (759.6 pmp) and the lowest in Tanzania (0.5 pmp;
Table 2).

Chronic PD was available in 19 (48%) countries. The
chronic PD prevalence was 0.2 pmp (vs. global 21.0 pmp).
The median number of PD centers was 0.1 pmp (vs. 1.6 pmp
globally). Nigeria had the lowest number of PD treatment
centers (0.02 pmp), and the highest numbers were reported in
Lesotho (6.84 pmp) and Mauritius (3.82 pmp; Table 2).

Kidney transplantation services were available in 13
countries (33%). The median availability of kidney trans-
plantation centers was 0.1 pmp (vs. 0.5 pmp globally). The
incidence of kidney transplantation was 2.1 pmp (vs. 12.2
pmp globally) with the lowest occurring in Ethiopia (0.07
pmp) and the highest in Egypt (15.5 pmp; Table 2).
Kidney International Supplements (2024) 13, 12–28
Conservative kidney management (CKM), chosen through
shared decision-making, was generally available in 15 coun-
tries (38%; vs. 87 [53%] globally) and choice-restricted CKM
was available in 13 countries (33%; vs. 65 countries [39%]
globally; Figure 3).

Although all countries had reported some availability for
HD services, the capacity to provide adequate dialysis (i.e., 3
sessions per week, 3–4 hours/session) was only available in 21
countries (53%). The capacity to provide adequate PD (i.e.,
3–4 exchanges/d) was available in 8 countries (20%; Figure 4).

The availability of services to diagnose and treat kidney failure
complications varied. The measurement of serum hemoglobin
and oral iron preparations were available in all countries for the
management of anemia. Cinacalcet was generally available in
only 3 countries (8%), whereas non–calcium phosphate binders
(e.g., sevelamer) were available in 6 countries (15%) for the
management of mineral bone disease (Figure 5).

Health information systems, statistics, and national health
policies
Health information reporting was generally low. Few countries
reported having official registries for CKD (n ¼ 3; 8%),
chronic dialysis (n ¼ 12; 31%), kidney transplantation (n ¼ 5;
13%), AKI (n ¼ 4; 10%), and CKM (n ¼ 2; 4.9%). Only
Botswana had a registry for all levels of kidney disease. Overall,
12 countries (31%) had a dialysis registry (Angola, Botswana,
Cote d’Ivoire, Egypt, Ghana, Kenya, Malawi, Mauritius,
Morocco, Niger, South Africa, and Zambia), whereas 5 coun-
tries (13%) had a kidney transplant registry (Botswana, Egypt,
Kenya, Mauritius, and South Africa; Figure 3).

Outcomes among people treated with dialysis
Twelve countries (31%) reported that 11% to 50% of people
treated with HD died within 1 year of commencement,
whereas 11 countries (28%) reported 1% to 10% deaths
within 1 year. The most frequently reported causes of death
in people treated with HD were cardiovascular diseases in 13
countries (33%) and infections in 11 (28%). Eleven coun-
tries (28%) reported that 21% to 30% of people treated with
HD required at least 1 hospitalization in their first year of
treatment, whereas 9 countries (23%) reported that over
50% of people treated with HD required at least 1 hospi-
talization in the first year of dialysis. Twenty-one countries
(54%) reported access-related infections as the most com-
mon cause of hospitalization, followed by access malfunc-
tion reported by 5 countries (13%) in people treated with
HD. PD-related infections were the most common cause of
death among people treated with PD in 5 countries (26%)
with hospitalization reported in 11 countries (58%;
Supplementary Figure S2A–D).

Barriers to optimal kidney care
The reporting of barriers to optimal kidney care varied across
countries including geographical distance from point of care
(n ¼ 35; 85%), physician availability and accessibility (n ¼ 32;
78%), patients’ knowledge and attitude (n ¼ 33; 80%),
15



Table 1 | Demographics, health expenditure, and cost of kidney replacement therapy in the ISN African region15–34

Country
World Bank
income level Area (km2) Total population

Prevalence of
CKD % (95% CI)

DALYs to CKD per
100,000 rate (95% CI)

Death attributable
to CKD % (95% CI)

Global – 130,483,015 7,802,702,984 9.5 [5.9–11.7]a 491.4 [359.9–636.0]a 2.4 [1.6–3.9]a

Africa – 28,606,970 1,386,928,000 4.2 [3.5–5.2]a 464.4 [389.9–528.5]a 1.8 [1.4–2.3]a

Algeria LMIC 2,381,741 44,178,884 9.5 (8.9–10.2) 560.9 (453.1–712.2) 4.1 (3.4–5.2)
Angola LMIC 1,246,700 34,795,287 3.4 (3.1–3.7) 325.4 (236.3–407.2) 1.3 (1.0–1.5)
Benin LMIC 112,622 13,754,688 3.8 (3.5–4.1) 483.8 (355.5–643.4) 1.7 (1.4–2.0)
Botswana UMIC 581,730 2,384,246 6.1 (5.6–6.6) 651.1 (460.3–878.3) 2.1 (1.6–2.7)
Burkina Faso LIC 274,200 21,935,389 3.6 (3.4–3.9) 511.8 (403.1–634.0) 1.4 (1.2–1.6)
Burundi LIC 27,830 12,696,478 3.2 (2.9–3.5) 332.6 (258.6–420.6) 1.3 (1.1–1.5)
Cabo Verde LMIC 4033 596,707 6.4 (5.9–6.8) 476.7 (411.9–544.0) 3.0 (2.7–3.3)
Cameroon LMIC 475,440 29,321,637 4.7 (4.4–5.0) 636.0 (468.1–835.8) 2.3 (1.9–2.8)
Chad LIC 1,284,000 17,963,211 3.2 (2.9–3.4) 445.1 (338.0–585.7) 1.2 (0.9–1.5)
Congo, Democratic
Republic

LIC 2,344,858 108,407,721 3.5 (3.2–3.8) 341.5 (271.8–421.8) 1.4 (1.2–1.6)

Congo, Republic LMIC 342,000 5,546,307 4.4 (4.0–4.7) 456.6 (321.6–602.9) 2.0 (1.4–2.4)
Cote d’Ivoire LMIC 322,463 28,713,423 4.2 (3.9–4.6) 518.5 (385.9–661.9) 1.9 (1.5–2.3)
Djibouti LMIC 23,200 957,273 4.5 (4.1–4.9) 412.8 (304.9–553.5) 1.8 (1.5–2.1)
Egypt LMIC 1,001,450 107,770,524 8.0 (7.4–8.6) 662.4 (432.0–908.2) 3.9 (2.5–5.3)
Eritrea LIC 117,600 6,209,262 3.6 (3.3–3.9) 389.8 (274.1–537.9) 1.5 (1.1–1.9)
Ethiopia LIC 1,104,300 113,656,596 3.3 (3.1–3.6) 306.4 (268.8–349.6) 1.8 (1.5–2.0)
Gabon UMIC 267,667 2,340,613 5.1 (4.7–5.5) 628.4 (426.1–816.9) 3.1 (2.1–3.9)
Gambia LIC 11,300 2,413,403 4.1 (3.8–4.4) 464.4 (358.1–592.4) 2.3 (1.9–2.7)
Ghana LMIC 238,533 33,107,275 4.6 (4.3–5.0) 526.0 (391.0–661.3) 2.3 (1.7–2.7)
Guinea LIC 245,857 13,237,832 3.8 (3.6–4.1) 562.5 (437.0–718.7) 1.7 (1.5–2.0)
Kenya LMIC 580,367 55,864,655 3.8 (3.5–4.1) 324.1 (274.0–380.5) 1.6 (1.4–1.9)
Liberia LIC 111,369 5,358,483 4.2 (3.9–4.5) 488.9 (356.3–669.7) 2.2 (1.7–2.9)
Libya UMIC 1,759,540 7,137,931 9.4 (8.7–10.0) 602.4 (443.2–774.2) 4.3 (3.0–5.7)
Madagascar LIC 587,041 28,172,462 3.5 (3.2–3.8) 287.9 (228.6–362.7) 1.2 (1.0–1.4)
Malawi LIC 118,484 20,794,353 5.3 (4.1–7.3) 354.8 (290.6–429.0) 1.5 (1.3–1.7)
Mali LIC 1,240,192 20,741,769 3.5 (3.2–3.8) 490.3 (370.7–639.2) 1.3 (1.1–1.6)
Mauritania LMIC 1,030,700 4,161,925 4.7 (4.4–5.1) 454.7 (334.3–597.0) 2.8 (2.2–3.4)
Mauritius – – – 18.1 (16.8–19.4) 2717.3 (2239.9–3272.0) 11.8 (10.9–12.5)
Morocco LMIC 446,550 36,738,229 9.6 (9.0–10.3) 724.1 (574.2–881.4) 4.1 (3.4–5.0)
Mozambique LIC 799,380 31,693,239 3.3 (3.0–3.6) 357.8 (279.4–441.0) 1.0 (0.9–1.2)
Namibia UMIC 824,292 2,727,409 5.2 (4.9–5.6) 431.9 (311.5–583.4) 1.9 (1.5–2.5)
Niger LIC 1,267,000 24,484,587 3.5 (3.2–3.8) 408.2 (303.5–542.0) 1.1 (0.9–1.3)
Nigeria LMIC 923,768 225,082,083 3.9 (3.6–4.2) 357.4 (284.3–447.5) 1.3 (1.0–1.5)
Rwanda LIC 26,338 13,173,730 3.9 (3.5–4.2) 348.0 (277.0–428.6) 1.9 (1.5–2.1)
Senegal LMIC 196,722 17,923,036 4.2 (3.9–4.5) 528.5 (392.3–696.8) 2.7 (2.2–3.4)
Sierra Leone LIC 71,740 8,692,606 4.1 (3.8–4.4) 490.3 (366.8–642.9) 1.5 (1.2–1.8)
Somalia LIC 637,657 12,386,248 3.0 (2.8–3.3) 392.3 (304.6–503.6) 1.0 (0.9–1.2)
South Africa UMIC 1,219,090 57,516,665 7.3 (6.7–7.8) 659.2 (606.8–714.6) 2.4 (2.2–2.5)
Sudan LIC 1,861,484 47,958,856 5.6 (5.2–6.0) 406.4 (299.7–557.8) 2.4 (1.7–3.5)
Swaziland LMIC 17,364 1,121,761 5.4 (5.0–5.9) 818.5 (580–1068.4) 2.3 (1.9–2.7)
Tanzania LMIC 947,300 63,852,892 3.6 (3.3–3.9) 390.5 (322.6–469.3) 1.8 (1.6–2.0)
Togo LIC 56,785 8,492,333 4.3 (4.0–4.6) 479.6 (372.2–601.9) 1.9 (1.6–2.2)
Tunisia LMIC 163,610 11,896,972 11.8 (11.1–12.5) 594.6 (461.0–754.8) 3.9 (3.2–4.6)
Uganda LIC 241,038 46,205,893 3.0 (2.7–3.3) 303.4 (232.3–381.3) 1.4 (1.1–1.7)
Zambia LIC 752,618 19,642,123 3.5 (3.2–3.8) 416.9 (334.5–511.9) 1.6 (1.3–1.8)
Zimbabwe LMIC 390,757 15,121,004 4.9 (4.5–5.3) 520.1 (385.4–740.4) 1.8 (1.4–2.5)

–, data not reported or unavailable; CI, confidence interval; CKD, chronic kidney disease; DALY, disability-adjusted life year; GDP, gross domestic product; Govt, government;
HD, hemodialysis; ISN, International Society of Nephrology; KRT, kidney replacement therapy; KT, kidney transplant; LIC, low-income country; LMIC, lower-middle-income
country; PD, peritoneal dialysis; PPP, purchasing power parity; UMIC, upper-middle income country.
aData are presented as median [interquartile range].
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availability of nephrologists (n ¼ 34; 83%), health system ac-
cess and availability (n ¼ 31; 76%), and lack of political will
and enabling policies (n ¼ 26; 63%; Supplementary Figure S3).

Strategies for kidney advocacy
Despite the high burden of kidney disease in the region, it was
not formally recognized by governments as a health priority.
16
Less than half of countries (n ¼ 19; 49%) recognized CKD as
a health priority, and less than one-fifth recognized AKI (n ¼
7; 18%) as a priority (Supplementary Figure S4). Few advo-
cacy groups existed for AKI, CKD, kidney failure, and KRT.
There was a CKD advocacy group in 12 countries (46.2%), an
AKI advocacy group in 3 (12%), and a KRTadvocacy group in
9 (34.6%; Supplementary Figure S4). In addition, only 23
Kidney International Supplements (2024) 13, 12–28



Table 1 | (Continued)

GDP (PPP), ($ billion)
Govt spending per person

(US$ 2021) (95% CI)

Total health
expenditures
(% of GDP)

Annual cost KRT (US$) and out-of-pocket/%
paid by patient from total cost (2021)

HD PD KT (first year)

133.8a – 6.2a 19,380.30a 18,959.20a 26,903.20a

47.4a – 4.6a 13,792.50a 14,191.60a 20,713.90a

535.8 142 (126–159) 6.2 10,115/– – –

224.0 24 (20–29) 2.5 –/0% – –

47.4 7 (5–8) 2.4 –/0% – –

42.2 353 (326–379) 6.1 –/1%–25% –/1%–25% –/1%–25%
52.9 17 (1–20) 5.5 1646/1%–25% – –/100%
9.7 6 (5–7) 8.0 13,793/1%–25% – –

3.9 138 (126–152) 4.9 –/0% – –

110.6 3 (2–3) 3.6 1724/1%–25% – –

26.9 6 (5–7) 4.4 – – –/100%
113.1 3 (2–3) 3.5 32,538/100% 45,571/100% –

20.7 19 (16–23) 2.1 –/>75% –/100% –

160.7 21 (18–24) 3.3 –/1%–25% – –

6.0 28 (24–34) 1.8 – – –

1388.3 43 (39–48) 4.7 2707/0% 2772/– 8318/1%–25%
– 3 (2–3) 4.5 – – –

306.4 6 (5–7) 3.2 4737/– – –/100%
35.5 158 (143–172) 2.8 –/1%–25% – –

6.0 9 (7–10) 3.8 – – –

196.1 35 (29–43) 3.4 –/100% – 18,614/100%
39.3 7 (6–8) 4.0 –/1%–25% – –

276.2 41 (37–45) 4.6 20,254/26%–

50%
15,190/26%–

50%
–/26%–50%

8.1 9 (7–11) 8.5 – – –

162.5 580 (462–711) – – – –

46.5 10 (8–13) 3.7 –/100% – –

32.6 12 (10–14) 7.4 –/1%–25% – –

51.0 10 (9–12) 3.9 –/1%–25% – –

26.9 23 (21-25) 3.3 –/1%–25% – –

– – – –/0% –/0% –/0%
333.2 81 (73–89) 5.3 13,901/26%–

50%
7503/1%–25% 91,760/1%–

25%
43.2 7 (6–9) 7.8 –/1%–25% – –

25.4 181 (162–201) 8.5 31,014/1%–25% 31,014/0% –/1%–25%
32.9 9 (8–10) 5.7 –/100% – –

1154.1 11 (9–14) 3.0 23,576/100% 29,830/– 38,046/100%
33.1 18 (15–22) 6.4 – – –

64.8 17 (14–21) 4.1 11,818/1%–25% 13,826/1%–25% –

14.9 9 (7–11) 8.8 – – –

21.3 2 (1–2) – – – –

868.6 270 (245–297) 9.1 15,154/100% 8068/0% 27,619/0%
185.6 9 (7–10) 4.6 4185/1%–25% 14,557/1%–25% 18,269/0%

– 97 (90–106) 6.8 –/1%–25% –/0% –/0%
175.0 16 (13–19) 3.8 31,571/>75% – –/>75%
20.2 9 (7–11) 5.7 –/51%–75% – –/>75%

138.4 163 (147–179) 7.0 6609/1%–25% 6101/1%–25% 20,714/1%–

25%
113.2 8 (7–10) 3.8 –/1%–25% – –/0%
69.2 16 (13–21) 5.3 –/1%–25% –/1%–25% –/51%–75%
37.2 13 (11–17) 7.7 32,331/1%–25% –/1%–25% –

EK Tannor et al.: ISN-GKHA—Africa I SN pub l i c a f f a i r s
countries (59%) had a national strategy for non-
communicable diseases and 5 (13%) had national CKD-
specific strategies (Supplementary Figure S4).

DISCUSSION
CKD has attained public health significance in Africa and
continues to increase due to a rise in the burden of contrib-
uting noncommunicable diseases (such as diabetes mellitus,
Kidney International Supplements (2024) 13, 12–28
hypertension, and glomerulonephritis) and communicable
diseases (such as HIV and hepatitis B).56 Measures to control
these risk factors, especially diabetes mellitus projected to
increase in prevalence by 143% (from 2019 to 204557), are
warranted to reduce the burden of CKD in the region. Africa
is particularly challenged in its capacity to deliver optimum
kidney health care due to extreme poverty in many countries
(23 of the 28 poorest nations in the world are in Africa),58 low
17



Table 2 | Availability of kidney replacement therapy and workforce for kidney care in the ISN Africa region15,35–39

Country
World Bank
income level

Treated KF
(PMP)

Prevalence of long-
term dialysis

Long-
term

dialysis
centers
(PMP)a

Kidney
transplantation

(PMP) Nephrology workforcea
Health care professional per

10,000 population

HD PD
Total

(HD D PD) HD PD Incidence Centersa Nephrologist(PMP)
Nephrology

trainees (PMP)
Female

nephrologist (%)
Medical
doctors

Specialist
physicians Nurse

Global – 822.8 322.7 21.0 396.6 5.1 1.6 12.2 0.5 11.8 1.2 35.0 – – –

Africa – 541.0 12.2 0.2 15.4 0.8 0.1 2.1 0.1 1.1 0.2 25.0 – – –

Algeria LMIC – 240.3 11.1 251.4 – – 2.1 – – – – 17.2 17.2 15.5
Angola LMIC – 23.6 0.0 23.6 0.4 0.0 – – 1.5 0.5 71.5 2.1 2.2 4.1
Benin LMIC – 30.2 0.0 30.2 0.3 – – – 1.1 0.0 20.0 0.7 0.8 3.0
Botswana UMIC – – 18.3 18.3 2.1 2.1 – – 2.1 1.3 25.0 3.8 5.3 54.6
Burkina Faso LIC – – – – 0.3 – – – 1.4 1.2 29.0 0.9 0.9 9.3
Burundi LIC – – – – 0.4 – – – 0.2 0.2 0.0 0.7 1.0 6.5
Cabo Verde LMIC – – – – 3.4 – – – 3.4 0.0 50.0 8.3 7.8 13.0
Cameroon LMIC – 12.2 0.0 23.6 0.2 – – – 0.5 0.2 37.5 1.3 0.9 3.6
Chad LIC – – – – 0.1 – – – 0.2 0.0 0.0 0.6 0.4 2.0
Congo,
Democratic
Republic

LIC – 0.3 0.3 0.6 0.2 0.0 – – 0.3 0.1 18.0 3.8 0.7 11.1

Congo, Republic LMIC – 0.4 0.3 8.5 1.3 0.2 – – 1.8 0.7 20.0 1.0 1.7 9.7
Cote d’Ivoire LMIC – 23.3 0.0 23.3 0.3 – 0.0 1.2 0.3 33.0 1.6 2.3 6.6
Djibouti LMIC – – – – – – – – – – – 2.2 2.2 7.3
Egypt LMIC 624.0 517.7 0.1 610.0 5.5 0.0 15.5 0.3 32.9 3.7 25.0 7.5 4.5 19.3
Eritrea LIC – – – – – – – – – – – 0.8 0.6 14.4
Ethiopia LIC – 5.8 0.0 5.8 0.2 – 0.1 0.0 0.2 0.1 21.0 1.1 0.8 7.8
Gabon UMIC – 103.0 0.0 103.0 3.8 – – – 6.8 6.4 53.0 6.5 6.8 21.1
Gambia LIC – – – – 0.8 – – – 2.1 0.0 2.0 0.8 1.0 9.5
Ghana LMIC – 4.4 0.0 4.4 0.9 – 0.1 – 0.4 0.1 36.4 1.7 1.4 36.2
Guinea LIC – – – – 0.4 – – – 1.1 0.6 1.0 2.3 0.8 5.8
Kenya LMIC – 9.2 1.1 10.3 3.8 0.1 2.9 0.1 0.9 0.1 7.8 1.6 1.6 11.7
Liberia LIC – – – – – – – – – – – 0.5 0.4 19.5
Libya UMIC – 347.1 8.3 360.1 – – 0.8 – – – – 20.9 20.9 65.3
Madagascar LIC – 5.1 0.0 5.1 0.4 – – – 0.1 0.2 33.3 2.0 1.8 3.0
Malawi LIC – – – – 0.2 – – – 0.0 0.0 0.0 0.5 0.4 7.1
Mali LIC – 3.9 0.0 3.9 0.6 – – – 1.8 0.2 8.0 1.3 1.3 4.4
Mauritania LMIC – 80.5 0.0 80.5 3.8 – – – 2.6 0.7 1.0 1.9 1.9 9.3
Mauritius UMIC – 648.8 0.0 648.8 11.5 3.8 10.8 – 7.6 2.3 0.0 – – –

Morocco LMIC 541.0 185.0 0.6 185.6 11.4 0.2 0.4 0.2 15.2 2.7 65.0 7.3 7.3 13.9
Mozambique LIC – 0.9 0.9 0.9 0.1 – – – 0.1 0.0 100.0 0.9 0.8 4.9
Namibia UMIC – 16.8 9.6 16.8 5.1 – – 0.4 1.1 0.0 100.0 5.9 4.2 19.5
Niger LIC – – – – 0.2 – – – 0.3 0.0 8.0 0.4 0.4 2.2
Nigeria LMIC – 7.4 0.0 7.4 0.8 0.0 0.8 0.1 1.6 0.2 40.0 3.8 3.8 15.0
Rwanda LIC 4.4 – – 2.8 – – – – – – – 1.2 1.3 9.5
Senegal LMIC – 9.7 1.6 11.3 1.5 0.3 – – 2.3 3.1 30.0 0.9 0.7 5.4
Sierra Leone LIC – – – – – – – – – – – 0.7 0.3 7.5
Somalia LIC – – – – – – – – – – – 0.2 0.2 1.1
South Africa UMIC 169.0 134.3 23.3 156.0 5.2 – 15.0 0.1 2.6 0.2 – 7.9 9.1 49.7
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literacy rate, and reliance on indigenous health care systems
including herbal remedies.59 Late detection, poor accessibility,
and unaffordability of quality kidney care worsen the prog-
nosis of people with CKD and kidney failure, claiming the
lives of patients largely in their economically productive age
in Africa.4

This report, from the 2023 ISN-GKHA, focuses on the ISN
Africa region and highlights the significant gaps in the ca-
pacity to provide optimum and quality kidney care. Our
report showed that (i) there was limited availability and
quality of diagnosis and delivery of KRT, (ii) use of public
(government) funding for KRT remained low, (iii) there were
very few registries across all levels of kidney disease severity,
(iv) there were critical health care workforce shortages across
all cadres, and (v) there was a lack of advocacy and recog-
nition of kidney disease as a public health priority.

Although the 2023 ISN-GKHA reported the prevalence
of CKD in the ISN Africa region to be 4.2% (the lowest
across all regions), systematic reviews and meta-analyses
have reported much higher prevalence rates of 13.9%
and 15.8%.1,55 These disparities could be due to the
varying methodologies used in ascertaining CKD preva-
lence and lack of robust population-based or representative
studies. The 2023 ISN-GKHA low prevalence of CKD may
be under-reporting the true prevalence considering the
contrasting evidence from studies reporting increasing
prevalence of the major risk factors/causes of CKD.4,60 The
Global Burden of Disease also reported an increase in
kidney-related deaths from 1.3% to 2.5% from 2009 to
2019.61

Optimum medical kidney care can be delivered only in the
presence of an adequate nephrology workforce of health care
professionals. Although nephrologist prevalence generally
increased from 0.92 pmp in the 2019 ISN-GKHA62 to 1.12
pmp in the 2023 survey, some countries such as Sudan and
South Africa experienced decreases in both nephrologists and
nephrology trainees. The Africa region has benefited greatly
from the ISN Fellowships program since its inception in 1985,
which has increased nephrology workforce in the continent
by over 200 fellows.63 Nevertheless, this has not been suffi-
cient to meet the demands of the continent. It is possible that
in many countries in the region, more than 90% of ne-
phrologists were former ISN Fellows;64 however, several
trained kidney care providers (including nephrologists, dial-
ysis nurses, and dialysis technologists) continue to leave the
continent for greener pastures. The low density of nephrology
workforce in the region has been largely attributed to a lack of
nephrology exposure among medical students, inflexible
work schedules, inadequate training, competition with more
attractive specialties, and lack of local training infrastructure
such that trainees may be required to travel out of their home
country65 to gain the necessary skills.63

Although nephrology medical care was primarily delivered
by nephrologists, in 34 countries (83%), there is also a need
for professional expertise in all other kidney care cadres to
deliver optimum health care. This includes kidney nurses,
19



Figure 1 | Countries in the International Society of Nephrology Africa region.
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Figure 2 | Funding structures for nondialysis chronic kidney disease (CKD) and kidney replacement therapy (KRT), globally and in the
International Society of Nephrology Africa region. Values represent the absolute number of countries in each category expressed as a
percentage of the total number of countries. AKI, acute kidney injury; HD, hemodialysis; N/A, not applicable; NGO, nongovernment
organization; PD, peritoneal dialysis.
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Figure 3 | Country level scorecard showing availability of kidney replacement therapy (KRT), funding of medications, registries, and
advocacy groups of countries in the International Society of Nephrology Africa region. Funding for medications refers to 100% publicly
funded by the government (free at the point of delivery). AKI, acute kidney injury; CKD, chronic kidney disease; CKM, conservative kidney
management; Dem, Democratic; HD, hemodialysis; KF, kidney failure; PD, peritoneal dialysis; PMP, per million population; Rep, Republic.
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Figure 4 | Availability of choice in kidney replacement therapy or conservative kidney management (CKM) for people living with
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Figure 5 | Available services to diagnose and treat complications of kidney failure in the International Society of Nephrology Africa
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blood pressure; Hb, hemoglobin; PTH, parathyroid hormone.

I SN pub l i c a f f a i r s EK Tannor et al.: ISN-GKHA—Africa

22 Kidney International Supplements (2024) 13, 12–28



EK Tannor et al.: ISN-GKHA—Africa I SN pub l i c a f f a i r s
dietitians, transplant surgeons, transplant coordinators,
vascular surgeons, kidney pathologists, technicians, and other
health care workers involved directly and indirectly in the
provision of kidney care.60 This is further worsened by the
exodus of health care providers seeking better working con-
ditions and higher level of renumeration in high-income
countries after completing training,66 which has increased
recently after the COVID-19 pandemic. In Nigeria, for
example, 13,000 health workers migrated to the UK in 1 year
alone.67

There was limited capacity to provide KRT. HD preva-
lence varied across the continent with Mozambique and
Chad having the lowest. HD was reported to be universally
available, but PD and kidney transplantation were less so,
being available in 19 (48%) and 13 (33%) countries,
respectively. This was despite kidney transplantation
demonstrating better quality of life, improved survival, and
being more cost-effective than long-term dialysis.68 Low
transplant rates continue to persist because of poor public
knowledge, organ shortages, limited acceptability to
deceased organ donation, cultural and religious barriers,
unavailability of the required kidney care workforce, insuf-
ficient health expenditure, and absence of an established
legal framework.69,70

PD remains underused as a KRTmodality. The lowest rate
of PD treatment centers was in Nigeria (0.02 pmp)—the most
populated country in the ISN Africa region. Although PD has
many advantages over HD, such as being a home-based
therapy, convenient, cost-effective, offering better or compa-
rable clinical outcomes, and requiring less expensive equip-
ment, it is still significantly underused. Challenges with PD as
a treatment modality include unavailability or high cost of PD
fluids, unavailable workforce trained in PD delivery, and
challenges in identifying and treating PD-related complica-
tions. However, there are calls to improve PD uptake in lower-
middle-income countries.71

Although HD was universally available in Africa, the
annual cost varied widely ranging from US $2721.76 in Egypt
to as high as US $45,571.33 in the Democratic Republic of
Congo. This variability in cost may have been due to a lack of
government subventions, high taxes, and high private pro-
vider costs. These factors coupled with high OOP costs make
HD unaffordable in most countries. This in turn leads to
increased mortality due to inadequate dialysis as only 4
countries (10%) use public/government funding or free
dialysis at the point of delivery. Furthermore, this is worsened
by the inequitable geographical distribution of the HD ser-
vices in those countries where it is available.72

In addition to the limited capacity to provide KRT in
Africa, the provision of kidney supportive/palliative care, that
is, CKM, to those unable to access KRT was not readily
available. The provision of CKM services is imperative in low-
resource settings to address the high symptom burden and
suffering of those with kidney failure who have no other
treatment options.
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Africa is endowed with rich natural resources but is
chronically poor due to political instability, poor leadership,
corruption, and poor health spending with the lowest GDP
globally.73 Government health spending varies widely, with
Somalia being the lowest (US $2) and Botswana resembling
the global median of US $353. This might be influenced by
political will, political stability, and country GDP leading to
high OOP costs. Most countries are not abiding by the Abuja
declaration, signed over 22 years ago, which states that 15% of
the national budget should be allocated to health care.74 This
has contributed to significant limitations in health systems
affecting all facets of chronic disease care including kidney
care across the spectrum, particularly for KRT with its
attendant high costs. Governments in Africa should see health
spending as an “investment” and not a “consumption” as
kidney disease in Africa affects people in their reproductive
and economically active ages.11,74

Data on kidney disease management are generally scarce in
Africa. Only Botswana has registries for all levels of kidney
disease. Dialysis registries were the most commonly available
(n ¼ 12; 31%), whereas CKM the least available (n ¼ 2;
4.9%). Registries were available in Angola, Botswana, Cote
d’Ivoire, Egypt, Ghana, Kenya, Malawi, Mauritius, Morocco,
Niger, South Africa, and Zambia. There are calls by the
AFRAN to ensure that all member countries establish local
kidney disease registries that contribute to a continent-wide
registry. Registry data help to guide efforts aimed at preven-
tion, detection, and management of kidney diseases and
provide critical information for planning, delivery, evaluating,
and advocacy to convince government and policymakers to
invest more in kidney care.53 For example, Botswana may be
investing more in health because they have a registry for all
levels of kidney disease. The South African registry has been
the lead and has consistently published its annual reports
since 201553 and encouraged others like Ghana to publish
their first in 2021.52 More effort should be put in by the
AFRAN into registries to draw governments’ attention to
ensure timely and accurate Africa-wide data to inform pol-
icies and advocate for improved investment in kidney care in
Africa.75

It is essential to focus on prevention to decrease kidney
disease burden due to challenges in providing optimum
kidney care. Prevention is the cheapest option to reduce the
burden of kidney disease as we continue to engage govern-
ment and policymakers to increase funding in kidney health
care. This requires advocacy that may be effective when
championed by nephrologists with community participation,
awareness creation, and early targeted screening.12 Taking
advantage of ISN initiatives (e.g., the Sister Renal Center
Program, Fellowships, and Mentorship) and others such as
the World Kidney Day activities may help achieve the goal of
kidney health for all in Africa.59 Policies and strategies for
accountability, leadership, and knowledge exchange are
needed to deliver optimum care. Advocacy may help increase
government prioritization directly for kidney health in the
23
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light of competing priorities such as clean water supply and
basic sanitation, maternal and child health, malnutrition, and
infections such as malaria, HIV, and tuberculosis that may all
indirectly improve kidney care in low-income settings.76

In conclusion, this report highlighted substantial gaps in
the structure and capacity for kidney care despite the huge
burden of kidney disease in the ISN Africa region. There is an
urgent need to focus on prevention efforts, nephrology
workforce augmentation as well as task shifting, and advocacy
for more government funding to decrease OOP costs among
people with kidney disease, particularly those requiring KRT
associated with unaffordable costs to many in the region.
There were some limitations to the 2023 ISN-GKHA; these
have been discussed.14 However, this work is important for
guiding kidney care policy in the ISN Africa region.
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