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Global, regional, and national prevalence of kidney failure
with replacement therapy and associated aetiologies,
1990-2023: a systematic analysis for the Global Burden of
Disease Study 2023

GBD 2023 Kidney Failure with Replacement Therapy Collaborators*

Summary

Background Kidney failure with replacement therapy (KFRT) such as dialysis or transplantation represents a severe
stage of chronic kidney disease (CKD) and poses a major global health burden. Although many CKD cases are
diagnosed in the earlier stages, the greatest risk occurs when CKD progresses to KFRT. Despite its considerable
financial and imposing impact on public health, there is a notable gap in international policies addressing CKD and
KFRT. To bridge this gap and help policy makers and health systems effectively tackle the public health challenge of
KFRT, a better understanding of the disease burden is essential. Thus, this analysis aims to provide a detailed overview
of the global prevalence of KFRT and its associated aetiologies with estimates from the Global Burden of Diseases,
Injuries, and Risk Factors Study (GBD) from 1990 to 2023.

Methods This study defined KFRT as individuals on maintenance dialysis for 90 days or more or those who have
undergone a kidney transplant, aligning with the Kidney Disease: Improving Global Outcomes (KDIGO) 2024 Clinical
Practice Guideline for the Evaluation and Management of Chronic Kidney Disease. Renal registries served as the
primary data sources. Prevalence and underlying aetiology estimates (type 1 diabetes, type 2 diabetes, hypertension,
glomerulonephritis, and other causes) were generated with DisMod-MR 2.1, an epidemiological Bayesian mixed-
effects meta-regression modelling tool. Both all-age and age-standardised estimates were reported and accompanied
with 95% uncertainty intervals (UIs).

Findings In 2023, the number of global cases of KFRT was 4-59 million (95% UI 4-17-5-08) for both sexes and all
ages, with an age-standardised prevalence of 50-7 (46-1-56-0) per 100000 population. Over the past three decades,
there has been a steady increase in KFRT prevalence globally. The highest prevalence was found in the GBD high-
income regions, while the lowest was observed in sub-Saharan Africa. KFRT prevalence was generally higher in
countries classified within the World Bank’s high-income and upper-middle-income groups, while lower prevalence
was more common in countries within the World Bank’s low-income and lower-middle-income groups. Additionally,
a pronounced sex disparity was identified, where male dialysis and transplant prevalence estimates were consistently
higher than those for females in most countries. Type 2 diabetes and hypertension were among the leading associated
aetiologies of KFRT globally. From 1990 to 2023, the all-age and age-standardised prevalence estimates across the
ascribed aetiologies increased for KFRT, with the largest increases associated with type 2 diabetes and hypertension.

Interpretation KFRT affects approximately 5 million people globally, with high treatment and mortality costs. Our
study unveiled considerable geographical variation in KFRT prevalence, which should be seen as indicators of health-
care system opportunities. As the prevalence of the leading aetiologies of KFRT—type 2 diabetes and hypertension—
continues to rise, there is a crucial need to prioritise the development and implementation of cost-effective strategies
aimed at preventing CKD and its progression to KFRT, particularly in low-resource settings. These preventive efforts
must happen in tandem with efforts to expand capacity for dialysis and transplant services.

Funding Gates Foundation.

Copyright © 2025 The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC BY 4.0
license.

Introduction glomerular filtration rate (eGFR) of less than 60 mL/min

Chronic kidney disease (CKD) is a progressive non-
communicable disease that imposes a substantial
population health burden globally.! CKD is clinically
characterised by the reduction of kidney function that is
present for at least 3 months, indicated by an estimated
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per 1-73 m2, or markers of kidney damage, such as
albuminuria.? In 2019, CKD was responsible for
1-4 million deaths globally and was ranked the
eighth-highest cause of death due to non-communicable
diseases.” Although CKD-associated mortality is a major
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Research in context

Evidence before this study

The Global Burden of Diseases, Injuries, and Risk Factors
Study (GBD) is a systematic and comprehensive effort that
produces estimates of chronic kidney disease (CKD) prevalence
at the global, super-region, region, national, and territorial
levels for both males and females, all ages, and across time.
Although there have been previous GBD efforts to report
global estimates of CKD, this is the first GBD analysis to focus
and report solely on kidney failure with renal replacement
therapy (KFRT). To estimate the prevalence of KFRT, the main
data sources used were renal registries identified through
cross-referencing previously published systematic reviews of
renal registries, collaborators within the GBD Collaborator
Network, and the Global Health Data Exchange (GHDx). The
most recent update and extractions of data from renal
registries occurred in 2022. Data from the scientific literature
and reports were also included if they satisfied the case
definition and inclusion criteria for KFRT.

Added value of this study

To compile epidemiological data on KFRT, we used annual renal
replacement therapy registries spanning from 1970 to 2022 and
supplemented these data sources with reports identified through
systematic reviews of renal registries. In total, we gathered

888 unique sources. Additionally, we engaged the GBD
Collaborator Network to identify registry reports that had not
been included in earlier GBD iterations. Our statistical modelling
approach enabled us to generate KFRT prevalence estimates even
for countries without primary data. Leveraging the strengths of

concern, the morbidity associated with it also warrants
attention due to its impact on quality of life and its
potential progression to more severe stages, leading to
complications such as cardiovascular disease.” In 2019,
CKD accounted for 8-7 million years lived with
disability (YLDs), putting the disease in the top 7% of
highest-ranking contributors to global YLDs.’ The
majority of CKD cases are among those with earlier
stages of the disease, which can be effectively managed
and controlled with pharmaceutical interventions and
lifestyle modifications." However, the most critical risk
associated with CKD occurs when it progresses to its
most advanced and life-threatening form, known as
kidney failure.*

Kidney failure is clinically characterised as an eGFR
less than 15 mL/min per 1-73 m2 and might lead to the
use of maintenance dialysis or a kidney transplantation.”
In cases when these therapies are used, this is referred to
as kidney failure with replacement therapy (KFRT). The
tracking and documentation of KFRT care primarily rely
on renal registries, which generally encompass data on
prevalence and several associated aetiologies.’

KFRT has a variety of associated causes, but
approximately half of cases are estimated to result from

the systematic and robust methodology of GBD, this study
presents global estimates of KFRT as well as detailed estimates for
seven super-regions, 21 regions, and 204 countries and
territories, disaggregated by age and sex, over the time series
from 1990 to 2023. Moreover, this analysis elucidates the
associated causes of KFRT, including type 1 and type 2 diabetes,
hypertension, glomerulonephritis, and other contributing factors.
By quantifying the prevalence of KFRT, we aim to enhance public
health officials’ and policy makers’ understanding of both the
current and future impacts of this disease, thereby informing
targeted and effective strategies to alleviate its burden.

Implications of all the available evidence

The rising global prevalence of KFRT underscores the urgent
need for targeted interventions, especially for syndemic
metabolic conditions such as type 2 diabetes and hypertension.
As the prevalence of these conditions rises, the global
population ages, and the costs of critical treatments remains
high, health-care systems will face increasing pressure.
Disparities in treatment access—especially between high-
income and low-income countries—must be addressed to
ensure equitable care. In resource-limited settings, the
challenges are even more pronounced, as seen in

sub-Saharan Africa, where dialysis and transplant rates are low.
Developing early identification and management programmes
for CKD or integrating CKD into existing non-communicable
disease programmes could help prevent progression to KFRT,
offering an effective strategy to reduce the global burden of
kidney disease and improve outcomes for all.

diabetes and hypertension.® This is primarily ascribed to
the steadily increasing prevalence of diabetes and
hypertension, contributing to the changing landscape of
KFRT’® Additionally, the financial burden associated
with KFRT is substantial, with the majority of KFRT-
specific costs attributed to dialysis and dialysis-associated
expenses; for instance, in high-income countries such as
France and Singapore, the annual total expenditure on
dialysis alone is estimated at US$2-29 billion and
$89-9 million, respectively.’

Despite the large burden of KFRT on population
health, there is a noticeable gap in international policies
and goals, with CKD and KFRT often not being explicitly
identified or targeted. To bridge this gap and effectively
tackle the public health challenge of KFRT, a
deeper understanding of its non-fatal manifestations is
essential. Such insight is integral for the formulation of
nuanced and targeted strategies to manage the KFRT
burden. The present analysis aimed to present a rigorous
overview of the global prevalence of KFRT, including
aspects of dialysis and kidney transplantation, as well as
their associated aetiologies. Using the modelling
framework and estimates from the Global Burden of
Diseases, Injuries, and Risk Factors Study (GBD), we
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provide a detailed analysis of the prevalence of KFRT and
its ascribed aetiological proportions across the GBD
location hierarchy for 204 countries and territories,
seven super-regions, and 21 regions by age and sex from
1990 to 2023.

This manuscript was produced as part of the GBD
Collaborator Network and in accordance with the GBD
Protocol.”

Methods

Case definitions and data

We defined KFRT as being on dialysis (inclusive of
haemodialysis or peritoneal dialysis, or both) for 90 days
or more or being a kidney transplant recipient. This
definition of KFRT is classified according to the Kidney
Disease: Improving Global Outcomes (KDIGO)
2024 Clinical Practice Guideline for the Evaluation and
Management of Chronic Kidney Disease.”

We made estimates for five associated aetiologies
informed by primary renal diagnoses in renal registries:
type 1 diabetes, type 2 diabetes, hypertension,
glomerulonephritis, and a residual “other causes” group.
The residual “other causes” group includes, but is not
limited to, genetic kidney diseases and nephrotoxicity.

The main data sources we used to estimate KFRT were
renal registries. Renal registries were identified through
cross-referencing  previously published systematic
reviews or reports of renal registries," collaborators
within the GBD Collaborator Network, and the Global
Health Data Exchange (GHDx). Data from the scientific
literature and reports were also included if they satisfied
our case definition of KFRT and did not violate our
exclusion criteria (appendix table S2). Prevalence data
were extracted from these renal registries, scientific
literature, and reports, and cause-specific data were
extracted as proportion data. Input data that were
included but reported large age ranges, were non-sex-
specific, or both, were split in a data process called
age—sex splitting. Further details of the age—sex splitting
process are provided in the appendix (section 1.2). In
total, 888 unique data sources were included in the
analysis that spanned the years 1970 to 2022. More
information about these sources is available on the
GHDx, and a map of input sources’ country-year counts
is shown in the appendix (figure S1).

Modelling

We estimated the overall prevalence of KFRT, along with
the prevalence by treatment modality—dialysis and
transplantation—using a Bayesian mixed-effects meta-
regression modelling tool called DisMod-MR 2.1.° One of
the greatest strengths of DisMod-MR 2.1 is its ability to
produce estimates for data-sparse locations by leveraging
data from nearby geographies and proximate years and
ages. More information about DisMod-MR 2.1 is detailed
elsewhere.’ The dialysis and transplant models used the
Healthcare Access and Quality Index covariate in
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prevalence estimates when data were missing for a given
location or year (appendix section 2). The resulting
models and outputs were a dialysis prevalence model
and a kidney transplant prevalence model. The dialysis
and kidney transplant prevalence estimates were then
aggregated to form prevalence estimates for total KFRT.

To calculate the estimates for the associated aetiologies
of KFRT, we used DisMod-MR 2.1 to generate proportion-
only models for each of the five associated aetiologies we
defined  above. The  KFRT-due-to-hypertension-
proportion-model included a systolic blood pressure
covariate (appendix section 2). To ensure that the
proportions of the associated aetiologies in our
proportion-only models collectively add up to 100%, we
modified the proportions by applying a scaling
adjustment. We then multiplied the scaled aetiology
proportions by the KFRT prevalence for each location-
year-age-sex. The resulting models and outputs are
five scaled KFRT aetiology proportion models,
five prevalence models of dialysis ascribed to each
aetiology, and five prevalence models of kidney transplant
ascribed to each aetiology.

To strengthen our ability to compare the prevalence of
KFRT across locations with different population age
structures, we report age-standardised estimates. In the
GBD framework, the standard population was established
by calculating the unweighted average of the age-specific
population distribution proportions for all countries with
populations exceeding 5 million in 2019.* Alongside all
the reported measures and metrics, 95% uncertainty
intervals (UIs) are included. To compute these 95% Uls,
each modelling step was conducted at the draw level,
where each draw represents a distinct realisation of the
model. We then took the 2-5th and 97-5th percentiles
from 1000 draws to inform our lower and upper bounds,
respectively.

This analysis complies with the GATHER statement, as
detailed in the appendix (table S1). Analyses were
completed with Python (version 3.10.4), Stata
(version 13.1), and R (version 4.2.1). All data are presented
to three significant figures.

Role of the funding source

The funder of this study had no role in study design, data
collection, data analysis, data interpretation, the writing
of the report, or the decision to submit the manuscript
for publication.

Results

KFRT prevalence

In 2023, the number of global cases of KFRT
was 4-59 million (95% UI 4-17-5-08) for both sexes and
all ages, with an age-standardised prevalence
of 50-7 (46-1-56-0) per 100000 population. The highest
age-standardised  prevalence was 111  (104-119)
per 100000 in the high-income super-region, whereas the
lowest was in sub-Saharan Africa at 3-80 (3-30-4-50)

For more on the Global Health
Data Exchange see https://ghdx.

healthdata.org/

See Online for appendix

For more on these sources see
https://ghdx.healthdata.org/

keyword/chronic-kidney-
diseases/
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Age-standardised prevalence per 100 000

Number of cases

1990

2023

1990

2023

Global 36-8 (33-0-41-6) 50-7 (46-1-56-0) 1590000 (1420000-1800000) 4590000 (4170000-5080000)
Central Europe, eastern Europe, and central Asia 187 (17-0-21-2) 30-0 (27-9-32-9) 86700 (78100-98 400) 179000 (165000-195 000)
Central Asia 284 (24-5-33:9) 29-2 (25-2-34-4) 15000 (13 000-17 600) 28200 (24200-33400)
Armenia 31:6 (26:7-37-7) 322 (27-5-38.9) 956 (807-1150) 1390 (1170-1700)
Azerbaijan 265 (22-8-31.9) 27.9 (23-6-33-8) 1530 (1310-1820) 3320 (2780-4050)
Georgia 35.7 (30-2-42-6) 39-5(37:7-413) 2180 (1810-2620) 2050 (1940-2140)
Kazakhstan 27-1(23:5-32'5) 282 (24-3-33-9) 3910 (3380-4680) 6010 (5100-7230)
Kyrgyzstan 27-9(23-8-33-3) 29-1(25-0-34-8) 925 (787-1090) 1820 (1540-2200)
Mongolia 25.8 (22:1-30-6) 260 (22:4-30-9) 342 (300-400) 784 (671-933)
Tajikistan 20-3(19-2-21-2) 255 (21:9-30-0) 669 (635-698) 2010 (1720-2350)
Turkmenistan 26-8 (23:2-32:1) 26-9 (22-8-32-0) 630 (545-745) 1330 (1120-1590)
Uzbekistan 29-2(252-35-4) 29-6 (25-4-351) 3830 (3340-4530) 9520 (8110-11300)
Central Europe 29-1(26-8-32:0) 54-4 (51-4-58-1) 42200 (38700-46 500) 99300 (93 800-106 000)
Albania 36:0 (30-5-42-5) 35.0 (34-1-36-0) 922 (780-1080) 1320 (1280-1360)
Bosnia and Herzegovina 434 (371-51-8) 48-8 (47-2-50-4) 1940 (1630-2330) 2650 (2550-2740)
Bulgaria 212 (19-2-23-7) 343 (33-4-35-3) 2460 (2210-2750) 4150 (4030-4290)
Croatia 50-5(48-9-52-2) 53-1(51-9-55-0) 3090 (2980-3190) 3430 (3350-3540)
Czechia 467 (44-9-48-1) 70-9 (691-72-4) 5830 (5610-6020) 11600 (11400-12 000)
Hungary 24-8 (223-27-6) 47-9 (46-0-49-8) 3280 (2930-3690) 7430 (7160-7730)
Montenegro 211(18-4-24-5) 212 (19-6-23-3) 132 (115-152) 195 (179-215)
North Macedonia 441 (42:0-46-6) 57-6 (56-2-59-3) 866 (821-916) 1640 (1600-1700)
Poland 25.6 (22:3-29-4) 56-4 (49-3-64-6) 11100 (9620-12 700) 33200 (29100-38500)
Romania 150 (13-9-16-4) 631 (61-3-65-1) 4060 (3750-4430) 20100 (19 400-20700)
Serbia 415 (35-9-49-4) 46-1(44-8-47-4) 4470 (3840-5300) 6500 (6310-6690)
Slovakia 34.0 (31-7-37-0) 44-2 (43-0-45-2) 1980 (1850-2160) 3770 (3670-3850)
Slovenia 572 (53-9-60-1) 54.2 (41-7-629) 1340 (1260-1410) 1840 (1390-2160)
Eastern Europe 11-2 (10-0-12-8) 16-4 (14-9-18-4) 29600 (26 200-34 000) 51500 (46 500-57 500)
Belarus 157 (14-9-16-6) 260 (25-2-26-7) 1880 (1780-1990) 3580 (3480-3700)
Estonia 20-6 (19:3-215) 457 (44-4-46-8) 380 (357-398) 898 (876-920)
Latvia 21:6 (20-3-22-9) 420 (40-8-43-2) 705 (663-744) 1180 (1150-1220)
Lithuania 262 (247-27-9) 49-6 (48-5-50-6) 1100 (1040-1170) 2190 (2140-2240)
Moldova 3-80 (330-4-50) 3:90 (3-40-4-60) 174 (150-204) 207 (177-248)
Russia 11.3 (10-0-13-2) 161 (14-5-18-3) 19600 (17 300-22 900) 35400 (31600-40 000)
Ukraine 8.70 (7-60-10-2) 12.0 (10-7-14-0) 5720 (4960-6670) 8060 (7090-9450)
High income 646 (59-0-71-4) 111 (104-119) 710000 (645000-782000) 1970000 (1830000-2110 000)
Australasia 37-8(36:1-39-7) 673 (65-6-69-8) 8410 (8010-8840) 31000 (30200-32200)
Australia 39-8(38:3-414) 69-0 (67-5-71-0) 7390 (7100-7700) 27000 (26 400-27700)
New Zealand 27-8 (23-1-35-8) 57-8 (49-6-67-7) 1010 (840-1300) 4010 (3450-4610)
High-income Asia Pacific 105 (92:7-121) 134 (124-146) 212000 (187 000-246 000) 479000 (441000-524000)
Brunei 143 (132-152) 96-9 (83-1-116) 207 (195-219) 466 (398-557)
Japan 121 (106-141) 141 (128-159) 199000 (173 000-232 000) 361000 (324 000-406 000)
South Korea 31:6 (30-3-33-0) 117 (115-118) 11800 (1130012 200) 105000 (103 000-106 000)
Singapore 629 (60-0-66-0) 136 (130-141) 1710 (1640-1790) 12300 (11700-12 700)
High-income North America 771 (68-8-86-3) 165 (154-176) 247000 (220 000-277 000) 921000 (851000-986 000)
Canada 38-7(38-0-39-4) 752(72:7-77-3) 12200 (11900-12400) 44900 (43300-46400)
Greenland 610 (53-9-68-9) 66-2 (58-6-75-0) 28:3(25-2-32:0) 477 (41-4-54-7)
USA 81:3(72:2-91.5) 176 (163-189) 235000 (208 000-265 000) 876000 (808 000-940 000)
Southern Latin America 51-2 (49-4-53-4) 58-1(54-3-63-4) 24200 (23300-25300) 50300 (47 000-55 000)
Argentina 511 (49-1-53-5) 55.4 (51-4-60-5) 16 600 (16 000-17 400) 31300 (29 000-34200)
Chile 56-2 (53-9-58-4) 64-8 (60-2-70-3) 6210 (5960-6460) 16300 (15100-17700)
Uruguay 38.2 (36-6-40-0) 55.3 (52:5-58-8) 1380 (1320-1450) 2650 (2490-2810)
(Table continues on next page)
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Age-standardised prevalence per 100 000

Number of cases

1990

2023

1990

2023

(Continued from previous page)
Western Europe
Andorra
Austria
Belgium
Cyprus
Denmark
Finland
France
Germany
Greece
Iceland
Ireland
Israel
Italy
Luxembourg
Malta
Monaco
Netherlands
Norway
Portugal
San Marino
Spain
Sweden
Switzerland
UK
Latin America and Caribbean
Andean Latin America
Bolivia
Ecuador
Peru
Caribbean
Antigua and Barbuda
The Bahamas
Barbados
Belize
Bermuda
Cuba
Dominica
Dominican Republic
Grenada
Guyana
Haiti
Jamaica
Puerto Rico
Saint Kitts and Nevis
Saint Lucia
Saint Vincent and the Grenadines
Suriname
Trinidad and Tobago
Virgin Islands

43-2 (40-6-46.2)
493 (443-54-8)
412 (39-6-431)
442 (42-4-46-1)
26.9 (257-27-9)
368 (34-8-38-8)
33-8(32:4-356
(

€
(

)
449 (43-0-47-1)
425 (41:0-44:3)
35.0 (32:8-37-8)
29-2 (27-8-30-6)
203 (19.7-21-1)

417 (40-5-42-9)
41-4 (36:6-47-8)
27.2(26:2-28-6)
44-9 (40-3-49-9)
452 (40-3-50-8)
412 (393433
424(357-51-9
517 (49-2-54-9)
490 (44-6-54-9)
320 (30:3-34-0)
44-2(42:0-46-6)
38-4 (37-0-40-2)
554 (48-9-62-8)
367 (32:5-42-6)
183 (16-0—20-7)
133 (830-157)
14-8 (12:3-17-3)

213 (193235

297 (26:5-33.9
413 (33-9-50-2)
469 (38:9-56-6)
46-8 (39-0-56.7)
39-4(32:8-477

)
)

)
)

)
465 (37-9-56-9)
14.7 (13-8-16-4)
37:3 (31:0-46-0)
292 (24-2-34-9)
36-9 (30-7-44-7)
33-6 (27-7-40-8)
29.8 (24-8-36.0)
26.8 (22:1-32-8)
69-6 (63-9-76.0)
352 (28-9-43-2)
38-0 (31-9-46-2)
37:5(31-2-451)
359 (29-4-43-6)
341(28-2-40-8)
66-9 (55-4-82-8)

66-6 (63-0-71-3)
525 (47-2-60-3)
66-2 (65-0-67-5)
79-2 (77-5-81-0)
57-6 (50-9-65-1)
60-4 (59-6-61-4)
56-3 (55-2-57-4)
80-3(78:4-82-0)
52:0 (45:5-61-3)
727 (70-8-74-6)
52:5(51-6-53:5)
29-6 (26-4-34-0)
79-5(77-8-81-1)
55-8 (49-2-64-5)
37-9(32:3-45-9)
50-1(447-57-3)
48-1(43-0-55-0
64-1(62-6-65-5
66-4 (56-0-80-0)
111 (110-113)
51.8 (46-9-59-1)
77-8 (76-8-78-8
67-6 (65-9-69-3
559 (54-8-57-4)
67-4(59-3-77-7)
61-2 (55-0-69-7)
24-8 (22:2-29-2)
22:3(19:3-292)
23-1(20-1-29-0)
265 (24-0-30-0)
34-4(311-39-1)
41-0 (33-9-49:9)
461 (38:7-56-2)
47-1(38-5-58-4
37-8 (311463
49-2 (41-3-60-0)
20-0 (18-4-21-6)
(
(

)
)

)
)

)
)

37-3(30.7-463)
259 (23:5-29-4)
37-0 (30:5-44-7)
32:5(27-1-39-8)
287 (23-4-35-3)
25-8 (21-2-31-6)
102 (93-5-110)

360 (29-9-44-5)
386 (32:4-47-6)
37-4 (311-45-2)
345 (28:9-42-3)

34-1(28-5-41-8)
86-2 (67:7-110)

217000 (205000-232 000)

29-9 (267-33-4)
4140 (3970-4360)
5850 (5610-6120)

218 (209-226)
2510 (2360-2670)
2150 (2060-2270)
32500
47600
4870 (4520-5300)
77-3(73-4-81-2)

779 (751-809)
1980 (1920-2040)

(
32600 (28700-37900)
(

138 (133-146)

190 (170-212)
240 (21:2-27-2
7460 (7090-7840
2220 (1890-2690
6610 (6280-7060
13-7 (12:3-15-4)

14900 (14100-15 800)

5190 (4920-5500)
3430 (3290-3590)

41800 (3710047 000)
98300 (87800-115000)

4580 (4040-5150)
551 (366-643)
962 (818-1120)

3060 (2790-3380)

8390 (7490-9520)

21-1(17-5-25-7
863 (72:0-104
123 (103-150)
41-6 (35-4-49-2)
30-6 (25:1-37-6)
1560 (1460-1730)
24-6 (20-5-30-3)
1300 (1090-1550)
282 (23-6-34-2)
158 (132-188)

1160 (972-1380)
479 (395-587)

2530 (2320-2770)

12-4(10-3-15-0)
36-4 (30-8-43-6)
287 (24-1-34-3)
107 (88-4-127)
314 (262-374)
64-0 (52-8-78-9)

)
)

31100-34100)
45800-49 600)

484000 (457 000-519 000)
75-8 (68-0-87-4)
9770 (9580-10000)
14800 (14 400-15100)
1080 (960-1220)
5560 (5490-5660)
4990 (4890-5090)
89200 (86 600-91500)
77900 (67 800-92700)
14400 (14 000-14 800)
269 (263-273)
2230 (1980-2570)
9090 (8890-9270)
61300 (53 600-71600)
369 (313-453)
432 (382-497)
36-1(32:2-41-6)
18000 (17 500-18 400)
5310 (4560-6320)
20700 (20 400-21000)
33:1(29-3-38:5)
60000 (59200-60800)
10900 (10500-11200)
7990 (7820-8200)
69000 (61100-77700)
406000 (365000-464 000)
16700 (14 900-19 700)
2520 (2190-3280)
4180 (3640-5250)
10000 (9060-11400)
19100 (17200-21800)
470 (38:5-57-4)
220 (181-270)
222 (177-280)
135 (111-164)
555 (45-5-68-7)
3490 (3220-3770)
33:3(27-3-41-8)
2830 (2580-3220)
53-9 (43-5-65-8)
256 (210-314)
2790 (2330-3420)
825 (674-1010)
6360 (5800-6980)
22:0 (17-7-27-4)
92-4 (76-6-115)
559 (46-2-67-8)
232 (191-285)
643 (529-804)
145 (109-192)

(Table continues on next page)
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Age-standardised prevalence per 100 000 Number of cases
1990 2023 1990 2023

(Continued from previous page)

Central Latin America 400 (35-9-45'5) 80-1(71-0-91:5) 41600 (37700-47 800) 220000 (196 000-252 000)
Colombia 226 (21-0-24-3) 35-2(32:0-38-6) 4970 (4630-5390) 20700 (18 800-22700)
Costa Rica 19-8 (18-7-21.0) 30-9 (28-6-33-6) 427 (402-450) 1890 (1740-2050)

El Salvador 24-3(13:3-29-0) 37-5(34-4-42-2) 847 (487-1000) 2340 (2150-2640)
Guatemala 186 (16:0-21-1) 25.9 (23-6-29-2) 868 (763-979) 3430 (3100-3850)
Honduras 15.7 (8:20-20-3) 21.5(19:3-24-9) 420 (234-523) 1790 (1600-2070)
Mexico 553 (48-8-64.7) 126 (111-146) 29600 (26 200-34600) 178000 (156 000-206 000)
Nicaragua 101 (8-30-12:5) 9:90 (9-00-11-2) 197 (163-241) 583 (528-662)
Panama 24.5(19-0-29-6) 33:3(302-36-9) 426 (333-510) 1500 (1360-1660)
Venezuela 32:9 (31:5-34-2) 32-2(29-1-35-6) 3890 (3740-4050) 10100 (9100-11200)

Tropical Latin America 39:6 (34:7-47-0) 56-4 (50-8-64-0) 43700 (38300-52500) 150000 (135000-171000)
Brazil 403 (35:3-47-8) 57-4 (51-7-65-2) 43400 (38000-52200) 149000 (134 000-170 000)
Paraguay 127 (12-2-13-2) 132 (11-8-14-6) 327 (314-342) 816 (731-905)

North Africa and Middle East 24.0 (21-7-26-6) 41-4 (38-1-45-8) 51900 (47200-58 400) 230000 (212 000-255 000)

North Africa and Middle East 240 (21-7-26-6) 41-4 (38-1-45-8) 51900 (47 200-58 400) 230000 (212 000-255000)
Afghanistan 215 (18:3-257) 197 (16-7-23-6) 1590 (1330-1920) 3480 (3010-4150)
Algeria 131 (12-0-14-4) 177 (14-8-21.5) 2050 (1850-2300) 7550 (6240-9270)
Bahrain 327 (27-6-39-4) 33-7(28-7-407) 102 (87-9-126) 519 (433-629)

Egypt 236 (21-8-25.9) 314 (26:0-38-4) 8030 (7420-8840) 26300 (21600-32 400)
Iran 33:5(29-5-389) 458 (40-7-53-4) 11500 (10100-13400) 42500 (37500-49 500)
Iraq 267 (224-31-9) 26-6 (22-6-317) 2680 (2290-3140) 8800 (7450-10 600)
Jordan 35-8(30:3-42.7) 383 (35:0-42-2) 686 (586-799) 4380 (3990-4850)
Kuwait 279 (15:5-32:6) 53-4 (45-9-59-3) 271(157-316) 2290 (1940-2560)
Lebanon 9-60 (5:70-11-5) 204 (17-3-24-5) 248 (156-296) 1260 (1070-1510)
Libya 18-1(16-4-20-4) 275 (231-33-8) 441 (397-500) 1840 (1530-2280)
Morocco 10-0 (9-10-11-6) 17-0 (14-4-20-6) 1820 (1630-2120) 6590 (5550-8020)
Oman 406 (343-487) 64-4 (631-65-9) 440 (373-528) 2370 (2320-2440)
Palestine 287 (241-347) 29-0 (24-3-34-8) 314 (268-371) 1060 (888-1260)
Qatar 413 (34-6-497) 486 (44-9-52-1) 110 (91-2-137) 1150 (1040-1250)
Saudi Arabia 54-1(51-2-57-2) 69-1(61.7-811) 4760 (4520-5040) 17200 (15600-19 700)
Sudan 970 (5-80-11-5) 140 (11-.9-17-1) 1120 (753-1330) 3910 (3310-4720)
Syria 282 (23-6-333) 277 (23-4-331) 1890 (1600-2200) 4530 (3790-5530)
Tunisia 40-9 (38-0-44-3) 28-1(17-9-327) 2420 (2260-2610) 3980 (2510-4640)
Turkiye 215 (19-6-24-0) 809 (78-8-83-1) 9490 (8600-10700) 81900 (79 800-84100)
United Arab Emirates 325 (27-5-38-6) 33-9 (28-5-41-9) 340 (287-423) 3690 (2860-4620)
Yemen 24-4(20-7-29-2) 235 (20-1-28-3) 1600 (1370-1890) 4880 (4250-5900)

South Asia 9-80 (8-50-11-5) 11.5(10-6-12-7) 79500 (69 400-94 300) 210000 (192 000-232 000)

South Asia 9-80 (8-50-11-5) 11-5 (10-6-12.7) 79500 (69 400-94300) 210000 (192 000-232 000)
Bangladesh 6-40 (6-00-6-80) 147 (13-9-15-6) 4580 (4280-4930) 23500 (22 400-25 200)
Bhutan 10-4 (8-80-12-6) 105 (8-90-12-8) 42-8 (36:6-52-4) 79-3 (67-4-97-0)
India 10-1(8:70-11-9) 11-4 (10-4-12-6) 65700 (56 400-78 500) 165000 (150 000-182 000)
Nepal 9-60 (8-10-11-6) 9-60 (8-10-11-6) 1330 (1120-1600) 2840 (2390-3420)
Pakistan 10-2 (9-10-12-0) 970 (8-70-11-5) 7890 (7010-9130) 18100 (16 000-21400)

Southeast Asia, east Asia, and Oceania

East Asia
China
North Korea

Taiwan (province of China)

43-9 (38-8-50-6)
470 (415-54-2)
44-9 (39:5-52-2)
742 (62:8-87-8)
130 (119-141)

51.6 (45-4-59-5)
554 (487-64-2)
531 (46.5-61-8)
76-3(63-9-922)
160 (149-171)

555000 (489 000-638 000)

454000 (402 000-523 000)

419000 (368 000-485000)
12700 (10700-15100)
22700 (20 800-24700)

1580000 (1380000-1830000)

1280000 (1110 000-1500 000)

1180000 (1030 000-1390000)
26300 (21900-32100)
67500 (62500-72500)

(Table continues on next page)

e1383

www.thelancet.com/lancetgh Vol 13 August 2025




Articles

Age-standardised prevalence per 100 000

Number of cases

1990 2023

1990

2023

(Continued from previous page)
Oceania
American Samoa
Cook Islands
Federated States of Micronesia
Fiji
Guam
Kiribati
Marshall Islands
Nauru
Nive
Northern Mariana Islands
Palau
Papua New Guinea
Samoa
Solomon Islands
Tokelau
Tonga
Tuvalu
Vanuatu
Southeast Asia
Cambodia
Indonesia
Laos
Malaysia
Maldives
Mauritius
Myanmar
Philippines
Seychelles
Sri Lanka
Thailand
Timor-Leste
Viet Nam
Sub-Saharan Africa

483 (40-1-59-0)
52:5(43-6-64-3)
592 (48:5-73-0
43:9 (36-4-54-3

47-8 (39-6-58-6)
611 (50-9-75-3)
40-7 (33.7-50-4)
44-1(36:4-54-7)
426 (35-1-52-2
507 (41.7-62-5
58-3 (48-8-72-0)
49-5 (40-5-61-1)
47-9(39:5-58-6)

47-5(39-0-58-1
50.9 (42:1-62-6
61-0 (50-8-74-8
42-9 (35-5-53-2
465 (38-8-57-5
60-2 (49-2-72-9
39-1(32:6-47-9
435 (36-0-53-9
40-5(33-6-49:6
491 (40-2-60-0
56-0 (46-5-68-2
49-4(40-9-60-9
475 (38-7-58-2)

)
)

)
)

514 (42:3-62.7) 510 (42:3-627)
460 (38-0-56-7) 43:9 (36:9-54-2)
50-5 (41-6-63-0) 499 (41.5-61-0

53-4 (43-8-65.0)
43-1(35-4-53-0)
465 (38-9-56-8)
331(28-6-383)
352 (29:9-42-2)
23-1(20-3-27-1)
34-7 (29-8-41-6)

72:0 (60-8-86-7)
(

52:4(43-7-64-7
44-7 (37-1-55-3)
443 (36:8-54-1)
396 (35:3-45-2)
363 (31-1-43-8
177 (15-6-20-6
363 (31-1-43-5)
130 (124-137)

)
)

463 (39:3-55-8) 519 (44-2-62-2)
66-5 (56-1-81.0) 665 (56-6-80-6)
35-4(30:3-41-5) 361 (30-8-431)
33-3(29-4-38-7) 383 (337-44-4)

447 (38-4-54-0)

464 (39-3-55.0)
31.9 (18-6-39.0)
396 (33-8-47°5)
43:5(37:1-51.7)

48-1(40-8-57-7)
616 (54-1-71-9)
39:8(33-9-48-1)
460 (39-7-54-2)

(

(

(
42:9(37-1-51-8)

(

(

(

1670 (1380-2010)
14-2 (11~8—17»2)
7-92 (6:45-975)
23-9 (20:0-29-5)
205 (171-249)
557 (46:5-68-3)
17:0 (14-1-21-1)
8.61(7-14-10-6)
1.90 (1.56-2:32)
1.08 (0-900-1-34)
146 (122-18-2)
5-36 (4-41-6:56)
1020 (833-1230)
485(39:9-58-8)
732 (60-2-90-1)
0-682 (0-561-0-856)
32:4(26:6-39-3)
308 (2:49-3:79)
36-0 (30-4-44-3)
98900 (86 000-115000)
1900 (1630-2240)
27400 (24100-32 000)
836 (720-976)
7960 (6790-9490)
51-6 (44-1-61-4)
558 (471-673)

9420 (8080-11000)
12100 (10700-14100)
25.0 (21-6-30-1)
5750 (4910-6740)
13300 (7950-16 400)

152 (129-178)
19300 (16 500-22700)

4470 (3660-5470
25.7(20-8-31.9
11-8 (9-63-14-6
36-6 (30-0-45-8

401 (329-495)
125 (100-154)
343 (28:3-41-6)
13.0 (10-7-16-1)
2.80(2:31-3-38)
111 (0-890-138)
30-5(24-5-37'5)
11.7(9-39-14-5)
3130 (2570-3840)
86-3 (70-5-107)
226 (188-277)
0-838 (0-694-1-03)
459 (38-2-56-9)
4-43 (3-58-5-46)
97-6 (80-7-118)
296000 (263 000-340 000)
5500 (4700-6610)
52400 (45700-61900)
2140 (1840-2530)
44300 (42 400-46700)
(
(
(

)
)

)
)

248 (209-298)
1200 (997-1470)
20100 (17100-24100)
36800 (32400-42700)
57-6 (48-9-703)
13900 (11 800-16 800)
66400 (57 600-77 800)
391 (336-471)
52300 (44700-62100)

2.70 (240-3-20)
4-50 (3-80-5-50)

3-80 (3-30-4-50)
4-40 (3.70-5-40)

8010 (6940-9630)
1430 (1220-1750)

28000 (24 400-33 400)

Central sub-Saharan Africa 3970 (3330-4760)

Angola 3-80(3-20-4-80) 3-80 (3-20-4-70) 227 (190-278) 785 (651-955)
Central African Republic 4-00 (3:30-4-90) 3-80 (310-4-70) 64-6 (53-3-78-9) 135 (112-165)
Congo (Brazzaville) 2:40 (2:10-2-70) 3-10 (2:60-3-80 35.9 (31-8-417) 122 (103-151)
Democratic Republic of the Congo 470 (3-90-5-80) 4-60 (3-90-5-70 1040 (882-1270) 2750 (2310-3290)
Equatorial Guinea 4-50 (3-70-5-50) 4-90 (4-20-5-90) 11-4 (9-38-14-0) 469 (39-3-57-5)
Gabon 8.80 (7-40-10-8) 8.90 (7-50-10-9) 607 (50-9-735) 129 (108-157)
Eastern sub-Saharan Africa 1.40 (1.20-1-70) 150 (1-30-1-80) 1600 (1360-1920) 4310 (3700-5210)
Burundi 1:30 (110-1-60) 140 (1-10-1.70) 445 (37-4-54-7) 122 (101-149)
Comoros 1.50 (1-20-1-80) 150 (1-30-1:90) 432 (3-54-5-26) 10-2 (8-42-12-4)
Djibouti 1.50 (1-20-1-80) 150 (1:30-1-90) 3-65(2:98-4-43) 16-2 (13-3-19-7)
Eritrea 1:30 (1-00-1-50) 130 (1-10-1-60) 257 (21-1-31:3) 655 (54-6-79-9)
Ethiopia 1-40 (1-20-1-60) 150 (1-30-1-80) 421 (366-502) 1130 (981-1340)
Kenya 1.50 (1:30-1.70) 1-80 (1-60-2-10) 206 (179-243) 667 (582-796)
Madagascar 1-40 (1.20-1-80) 150 (1-20-1-80) 106 (87-0-128) 295 (243-356)

(Table continues on next page)
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Number of cases

1990 2023

1990 2023

(Continued from previous page)

Malawi
Mozambique
Rwanda
Somalia
South Sudan
Tanzania
Uganda

Zambia

Southern sub-Saharan Africa

Botswana
Eswatini
Lesotho
Namibia
South Africa
Zimbabwe
Western sub-Saharan Africa
Benin
Burkina Faso
Cabo Verde
Cameroon
Chad
Cote d'Ivoire
The Gambia
Ghana
Guinea
Guinea-Bissau
Liberia
Mali
Mauritania
Niger
Nigeria
S&o Tomé and Principe
Senegal
Sierra Leone

Togo

130 (1-10-1-60
130 (1-10-1-60
110 (1-00-1-40
130 (1-10-1-60
1.50 (1-20-1-80
1-40 (1-20-1-80
140 (1-20-1-70)
130 (1-10-1-60)
5-90 (5-30-6-80)
110 (0-900-1-40)
220 (1-80-2-60)
210 (1-80-2-50)
230 (2:10-2:40)
730 (6-50-8-40)
180 (1-60-2:00)
240 (2:10-2-80)
3-80(3-10-4-70)
250 (2:10-3-10)
310 (2:60-3-80
240 (2-00-3-00
2.50 (2:10-3-00)
330 (2-80-4-10)
270 (2:20-3-30)
120 (0-900-1-40)
250 (2:10-3-10)
220 (1-90-2-80)
260 (2-20-3:30)
250 (2:10-3-10)
5.80 (4-80-7-20)
260 (2:10-3-20)
230 (2:00-2-60
2.80 (2-40-3-60
210 (1:70-2-60

)
)
)
)

)
)

(
(
(
(

)
)

)
)

1-30 (1-10-1-60)
1-30 (1-10-1-60)
120 (1-00-1-50)
120 (1-00-1-50)
1-40 (1-20-1-70)
1.50 (1.20-1-80)
140 (1-20-1-70)
130 (1-10-1-70)
159 (14-1-18-5)
1-40 (1-10-1:70)
2:20 (1-90-2-60)
210 (1.70-2-50)
2.50 (2-20-2-80)
19-7 (17-5-23-0)
1.80 (1:50-2-30)
2:40 (2:00-2-80)
3-80 (3-20-4-60)
2:40 (2:00-3-10)
320 (2:70-4-00)
2:40 (2:00-3-00)
2:40 (2:00-3-00)
3:30 (270-4-10)
2.60 (2:10-3-10)
120 (1-00-1-50)
2:50 (2:00-3-10)
2.20 (1-80-2-70)
2.60 (2:20-330)
2:50 (210-3-20)
6-00 (5-10-7-40)
250 (2:10-3-20)
220 (2:00-2-60
2:90 (2-40-3-60
210 (1-70-2-60)

)
)

779 (65-5-95-3)
113 (93-2-137)
495 (40-9-60-3)
592 (48-9-72:4)
539 (44-6-64-9)
228 (186-276)
140 (118-171)
60-7 (50-6-74-1)
2150 (1910-2470)
9-40 (7-82-11-3)
10-1(8-49-11-9)
22.4(18:9-26-5)
211(19:3-23-1)
1980 (1750-2280)
109 (94-4-127)
2820 (2420-3380)
104 (85-4-127)
142 (115-173)
7-53 (6-25-9-19)
148 (124-180)
89-8 (74-7-108)
220 (183-270)
14:3 (11.9-17-6)
106 (84-2-129)
99.6 (82-6-124)
12.7 (10:3-15-6)
411(341-50-2)
134 (111-163)
77-1(64-8-93-2)
109 (89-1-133)
1300 (1150-1540)
2.23(1-83-2.74)
93-6 (77-0-114)

176 (145-213
257 (215-313
126 (104-154)
158 (130-194)
93-7 (77-8-114)
631 (518-763)
390 (325-471)
170 (141-206)
12300 (10 900-14 500)
27:9 (22:9-34-5)
19-9 (16-9-24-0)
307 (26:0-367)
57-1(50-9-64-6)
12000 (10 600-14200)
197 (161-243)

7440 (6340-8910)
326 (277-395)
351(290-431)

14.9 (126-183)
495 (410-600)
236 (192-291)
687 (574-851)

39:6 (33:2-47-8)
273 (218-349)
209 (172-254)

27-6 (22:5-34-0)

99-3(82.7-121)
348 (284-435)
189 (161-231)
342 (282-420)

3260 (2850-3860)

4-83 (4-01-5:93)
253 (203-309)

)
)

)
2:60 (2:10-3-20)

(
2.50 (2-10-3-10)
2:50 (2-10-3-10) (

2-50(2-10-3-00)

Data in parentheses are 95% uncertainty intervals. All data are presented to three significant figures.

687 (57:3-84-5)
493 (40-9-60-2)

131 (109-162)
145 (119-177)

Table: Age-standardised prevalence of kidney failure with replacement therapy in 1990 and 2023
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per 100000. Regionally, high-income North America had
the highest age-standardised prevalence (165 [154-176]
per 100000) while eastern sub-Saharan Africa had the
lowest (1-50 [1-30-1-80] per 100000). Only
two countries—the USA and Taiwan (province of
China)—had an age-standardised prevalence greater
than 150 per 100000 population. The three highest ratios
of KFRT to advanced CKD (eGFR >30 mL/min
per 1.73 m2) at the country level were in Portugal,
South Korea, and Singapore (appendix figure S4).
Conversely, 18 countries, all in sub-Saharan Africa, had
rates less than two per 100000, and these countries had
the lowest ratios of KFRT to advanced CKD (eGFR

>30 mL/min per 1-73 m?2; appendix figure S4). Specific
rates by location are presented in the table and figure 1.

Dialysis prevalence

In 2023, there were 3-57 million (95% UI 3-11-4-17)
global dialysis cases, with an age-standardised prevalence
of 39-3 (35-6-44-4) per 100000. The highest age-
standardised prevalence of dialysis cases was in the GBD
high-income super-region (75-9 [71-1-83-1] per 100000)
and the lowest was in sub-Saharan Africa
(3-40[2-90—4-10]; figure 2; appendix table S4). Regionally,
high-income Asia Pacific had the highest prevalence,
at115 (107-128) per 100 000, and eastern sub-Saharan Africa
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Figure 1: Global age-standardised prevalence of kidney failure with replacement therapy per 100 000 in 2023
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Figure 2: Age-standardised prevalence of dialysis and kidney transplantation per 100 000 by GBD super-region in 2023
GBD=Global Burden of Diseases, Injuries, and Risk Factors Study. KFRT=kidney failure with replacement therapy.

had the lowest, at 1-30 (1-10-1-50) per 100000 (appendix
table S4). Only six countries had a dialysis prevalence
exceeding 100 per 100000, and all of these countries were
classified within the World Bank’s high-income and
upper-middle-income groups, as shown in figure 3. In
stark contrast, 22 countries had a dialysis prevalence

www.thelancet.com/lancetgh Vol 13 August 2025

lower than two per 100000. Among these, 12 countries
were classified in the World Bank’s lower-middle-income
group, while the remaining ten were classified in the
World Bank’s low-income group (figure 3).

From 1990 to 2023, the global all-age prevalence of
dialysis for both  sexes rose by 104-0%
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Transplant prevalence per 100000 population
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Figure 3: Age-standardised prevalence of dialysis and kidney transplantation per 100 000 by GBD super-region and World Bank income level in 2023
The dotted line represents a line of equality. GBD=Global Burden of Diseases, Injuries, and Risk Factors Study. *Locations with the highest kidney transplantation

prevalence. tLocations with the highest dialysis prevalence.

(95% UT 95-3-113-0), from 21-7 (19-0-25-1) per 100000
to 44-3 (39-8-50-1) per 100000, while the age-
standardised prevalence rose by 44-0% (38-9-48-9),
from 27-3 (24-0-31-6) per 100000 to 39-3 (35-6—44-4)
per 100000. Every super-region saw an increase in their
all-age and age-standardised prevalence. Regionally, the
largest percentage increase from 1990 to 2023 in all-age
and age-standardised prevalence occurred in
southern sub-Saharan Africa. All regions saw an increase
in their all-age and age-standardised prevalence except
for Oceania, western sub-Saharan Africa, and
central sub-Saharan Africa, which saw negligible
decreases. Among countries, South Korea, New Zealand,
Turkiye, Romania, and Spain experienced the largest
increases in their all-age prevalence, exceeding 500%,
and their age-standardised prevalence exceeded a
300% increase. All all-age and age-standardised
prevalence estimates of dialysis by location for 1990
and 2023 are presented in the appendix (table S4).
Across the global, super-regional, and regional levels
in 2023, male prevalence of dialysis was significantly
higher than female prevalence, except in the super-region
of southeast Asia, east Asia, and Oceania, where the
difference in the prevalence of dialysis between males

and females was negligible (figure 4). At the country
level, the prevalence was higher for males than for
females in all countries (appendix figure S2).

Kidney transplant prevalence

In 2023, there were 1-02 million (95% UI 0-874-1-20)
global kidney transplant cases, with an age-standardised
prevalence of 11-3 (10-1-13-1) per 100000 and all-age
prevalence of 12.7 (11-2-14-6) per 100000 (figure 2;
appendix figure S3 and table S4). The highest age-
standardised prevalence of kidney transplant cases
among super-regions was in the GBD high-income
super-region, at 34-9 (32-2-38-2) per 100000, and the
lowest was in sub-Saharan Africa (0-40 [0-40-0-50]
per 100000). Regionally, high-income North America had
the highest prevalence, at 52-1 (47-3-57-8) per 100000,
and western sub-Saharan Africa had the lowest,
at 0-20 (0-10-0-20) per 100000. At the country level, the
top 50 countries with the highest kidney transplant
prevalence were all classified within the World Bank’s
high-income and upper-middle-income groups. Among
these, the top 30 countries were exclusively from the
GBD high-income group (figure 3). By contrast,
63 countries reported transplant prevalence lower
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Figure 4: Female and male age-standardised prevalence of dialysis and kidney transplantation per 100 000 by GBD regions in 2023
GBD=Global Burden of Diseases, Injuries, and Risk Factors Study.

than 1 per 100000. Of these, 53 countries were categorised to dialysis, all-age and age-standardised prevalence
within the World Bank’s low-income or lower-middle- estimates for kidney transplant for 1990 and 2023 are
income levels (figure 3). provided in the appendix (table S4).

From 1990 to 2023, the global both-sex all-age The sex differences observed for kidney transplants at
prevalence of kidney transplant rose by 57-5% alllevels of the geographical hierarchy followed a similar
(95% UI 50-5-65-5), from 8-10 (7-00-9-50) per 100000 pattern to that of the dialysis sex trends discussed above
to 12-7 (11-2-14- 6) per 100000, and the age-standardised  (figure 4; appendix figure S2).
prevalence  increased by  20-0%  (16-2-24.3),
from 9-50 (8-30-11-1) per 100000 to 11-3 (10-1-13-1) Associated aetiologies of KFRT
per 100000. Every super-region saw an increase in their ~In 2023, type 2 diabetes and hypertension were attributed
all-age and age-standardised prevalence, except for to 40-6% (95% UI 35-1-47-1) of global KFRT cases
south Asia and southeast Asia, east Asia, and Oceania, across all ages and both sexes (figure 5). By contrast,
which experienced a slight decrease in age-standardised other associated aetiologies contributed a smaller
prevalence. Regionally, the largest percentage increase in  proportion, with 34-4% (30-5-38-3) attributed to other
all-age and age-standardised prevalence occurred in and unspecified causes, 17-0% (14-7-19-7) attributed to
high-income North America. Similar to the super- glomerulonephritis, and 8-00% (6-10-9-80) attributed
regional trend, all regions experienced an increase in to type 1 diabetes (figure 5). Among super-regions, the
their all-age and age-standardised prevalence, except for  proportion of cases of KFRT attributed to type 2 diabetes
age-standardised prevalence in Oceania, east Asia, and varied, reaching as high as a quarter of cases in the high-
south Asia. Among countries, the USA and South Korea income super-region, while hypertension was
were the only two countries that saw an increase in their ~responsible for nearly a third of KFRT cases in
all-age prevalence that was greater than 200%; the age- sub-Saharan Africa (figure 5). Additionally, we observed
standardised prevalence increased above 125%. Similar that between 42% and 45% of KFRT cases were related to
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Figure 5: Proportion of associated aetiologies of kidney failure with replacement therapy by GBD super-
region in 2023
GBD=Global Burden of Diseases, Injuries, and Risk Factors Study.

other and unspecified causes in the south Asia
super-region, central Europe, eastern Europe, and
central Asia super-region, southeast Asia, east Asia, and
Oceania super-region, and north Africa and the
Middle East super-region (figure 5). At the regional level,
the proportion of KFRT cases attributable to type 2
diabetes and hypertension ranged from 17% in
eastern Europe to 61% in high-income North America.
Furthermore, in southeast Asia, the Caribbean, and
high-income Asia Pacific, more than 50% of KFRT cases
in both sexes and all age groups were attributed to type 2
diabetes and hypertension (appendix figure S3). Among
the 204 countries, type 2 diabetes and hypertension
accounted for at least a quarter of KFRT cases in
149 countries (appendix table S5).

From 1990 to 2023, the global all-age and age-
standardised prevalence of KFRT attributed to the
specified associated aetiologies included in this analysis
increased substantially, with changes ranging from
60-8% to 144% for all-age prevalence, and from
24-0% to 62-1% for age-standardised prevalence
(appendix figure S3). Among these, type 2 diabetes and
hypertension showed the largest increases, followed by
other and unspecified causes, type 1 diabetes, and
glomerulonephritis. These trends were consistent across
all super-regions (appendix figure S3). This pattern was
generally observed at the regional level, apart from
western sub-Saharan Africa, where all-age prevalence of
glomerulonephritis, type 2 diabetes, and hypertension
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showed minimal decreases. Age-standardised prevalence
followed a similar increasing trend, with exceptions in
western sub-Saharan Africa, central sub-Saharan Africa,
and Oceania, where all associated aetiologies (except for
type 2 diabetes) did not show an increased rate (appendix
figure S3). At the country level, Australia saw a substantial
increase in both all-age and age-standardised prevalence
of KFRT attributed to type 2 diabetes, exceeding 1000%.
Similarly, South Korea and Romania experienced large
fluctuations in all-age prevalence of KFRT ascribed to
type 2 diabetes and hypertension, with increases also
surpassing 1000% from 1990 to 2023 (appendix figure S3).

Discussion

We estimated that almost 5 million people worldwide were
receiving KFRT in 2023. Over the past three decades, the
global KFRT prevalence has steadily increased, although
large and stark geographical disparities were evident. The
highest prevalence and highest ratios of KFRT of advanced
CKD were found in the GBD high-income regions, while
the lowest prevalence and ratios were observed in
sub-Saharan Africa. Both dialysis and transplant
prevalence were generally higher in countries classified
within the World Bank’s high-income and upper-middle-
income groups, while countries within the World Bank’s
low-income and lower-middle-income groups had lower
prevalence. Additionally, a pronounced sex disparity was
identified, where male dialysis and transplant prevalence
estimates were consistently higher than those for females
in most countries. Among the primary aetiologies of
KFRT, type 2 diabetes and hypertension were responsible
for alarge majority of all cases. Furthermore, all aetiologies,
particularly type 2 diabetes and hypertension, showed
substantial growth between 1990 and 2023, even after
adjusting for age standardisation.

Quantifying KFRT prevalence shows not only the
increasing burden associated with the most advanced
stages of CKD, but also the strain placed on health
systems due to the costly and resource-intensive nature
of KFRT treatments. Additionally, epidemiological
estimates of KFRT underscore the urgent need for cost-
effective strategies, given the high costs associated with
its treatment. The global median annual cost of dialysis
in 2021 was approximately $19380 per person and the
median first-year cost of kidney transplantation was
$26903 per person.® However, early management of
syndemic®? metabolic chronic conditions has the potential
to reduce KFRT-related expenses by addressing kidney
health before it manifests into KFRT.”* By intervening
earlier and improving management of these chronic
conditions, health systems can substantially lower costs
while improving not only kidney health but overall health
too.

Despite the considerable health and economic impact
of CKD and KFRT, there is a notable absence of specific
policies targeting CKD in non-communicable disease
prevention strategies, both globally and nationally.® This
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concern has been highlighted by the International
Society of Nephrology (ISN) Global Kidney Health
Atlas (ISN-GKHA), where the authors advocated for the
incorporation of CKD and KFRT into relevant policies,
recognising the substantial benefits their inclusion
would yield* In response to these challenges,
international efforts by organisations such as ISN and
initiatives such as World Kidney Day"—along with the
work of regional nephrology associations such as the
European Renal Association (ERA)," American Society of
Nephrology ~ (ASN),* Latin  American  Society
of Nephrology (SLANH), Asian Pacific Society of
Nephrology (APSN), and African Association of
Nephrology (AFRAN)—have focused on raising
awareness and overcoming barriers that impede
countries’ abilities to prevent, diagnose, and treat CKD
and its progression to KFRT. The present report provides
age-sex-time-specific estimates of KFRT, by therapy and
associated aetiology, for 204 countries and territories
with the goal of supporting and complementing these
initiatives.

Although our study reveals substantial geographical
disparities in KFRT prevalence, it is imperative not to
interpret lower prevalence as being indicative of a lack of
concern or a lack of disease burden related to KFRT."
Instead, the observed differences might signal systemic
issues such as inadequate health-care infrastructure,
insufficient awareness, and barriers to timely intervention
for treatment." A survey by the ISN-GKHA found that
less than half of 167 countries allocate public funding for
dialysis and kidney transplantation, contributing to
considerable challenges in delivering appropriate and
timely KFRT care and there have been reported
shortages in skilled health-care personnel and inadequate
access to donor organs.”* These issues are not confined
to a single country, as similar challenges are observed
across various nations, underscoring the importance of
political, social, and health-care structures as key
contextual factors in understanding potential drivers of
KFRT prevalence. As one example, although certainly
not the only possible one, our results indicate that
South Korea’s KFRT prevalence estimates showed some
of the most significant changes from 1990 to 2023.
Several studies suggest that South Korea’s high KFRT
prevalence over time can be attributed to a combination
of factors, including health-care reimbursement systems
that reduce patient costs,” the rising prevalence of related
metabolic conditions,” and the gradual expansion of
essential infrastructure, particularly dialysis clinics, over
time.”” However, even within this system, challenges
persist, including human resource sustainability, the
need for increased awareness and education about CKD
among clinicians and the public, and whether the system
can keep pace with the rising prevalence of related
metabolic conditions. To reiterate, these challenges are
not unique to South Korea; they are worldwide concerns.
Yet, in countries with scarce resources, these barriers are
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magnified, making them even more difficult to address
and affecting the ability of patients to receive the
treatment they need, particularly as populations age and
there is no evidence that the trajectory of advanced CKD
is plateauing or declining.! The geographical disparities
should therefore be seen as indicators of health-care
system opportunities, rather than inherent differences in
the KFRT burden, emphasising the urgent need for
further investigation into the factors influencing the
needs of patients with kidney failure, and access to
replacement therapy.

As health systems build their KFRT capacity and future
research builds on understanding the drivers behind
access to replacement therapy, a promising and feasible
approach to continue to address the KFRT burden could
involve health-care policies to embrace and implement
preventive strategies for CKD alongside other conditions
that contribute to the CKD burden. Integration of CKD
into existing non-communicable disease programmes
and policies might be another efficient pathway. Our
estimates indicate that, as of 2023, more than
4.5 million individuals are either on dialysis or have
undergone a kidney transplant. Although this number is
large, it only constitutes a small proportion of total
prevalent cases of CKD.! Previous studies have shown
that the majority of prevalent CKD cases are among
those in the early stages of disease.' This demographic
constitutes an important and substantial population that
stands to gain the most from health-care strategies and
policies focused on slowing disease progression before it
reaches more advanced stages. Previous studies have
investigated strategies aimed at preventing CKD
progression at various phases over the clinical course of
the disease.” Largely, these prevention strategies not only
mitigate the overall burden of CKD—and subsequently
KFRT—at the population level, but many have also been
shown to be cost-effective, especially in high-risk
populations such as individuals with diabetes or
hypertension, if screened for CKD in line with KDIGO
guidelines.” Implementing less cost-intensive preventive
measures such as the use of angiotensin-converting
enzyme inhibitors, angiotensin receptor blockers, or
non-steroidal mineralocorticoid receptor antagonists, as
well as adoption of lifestyle and dietary modifications,
can further enhance the efficacy of these strategies.?*
GLP-1 receptor agonists and SGLT2 inhibitors have been
shown to be particularly effective in reducing the risk of
kidney disease progression.”* Recently, SGLT2 inhibitors
have also been listed among WHO’s essential medicines,
highlighting their importance in management of chronic
conditions.” The cost of these medicines can pose
another barrier for already financially overburdened
health systems; however, as these medicines become
more affordable, their widespread implementation—
particularly in resource-restricted settings—should be
considered. Although addressing financial constraints
and Dbarriers associated with KFRT care remains of

For more on the Latin American
Society of Nephrology see
https://uvia.org/s/or/
en/1100065130

For more on the Asian Pacific
Society of Nephrology see
https://www.apsneph.org/web/
index.php

For more on the African
Association of Nephrology see
https://afran.org/

e1390


https://uia.org/s/or/en/1100065130
https://uia.org/s/or/en/1100065130
https://www.apsneph.org/web/index.php
https://www.apsneph.org/web/index.php
https://afran.org/
https://afran.org/
https://uia.org/s/or/en/1100065130
https://uia.org/s/or/en/1100065130
https://www.apsneph.org/web/index.php
https://www.apsneph.org/web/index.php
https://afran.org/

Articles

e1391

paramount importance, especially for resource-limited
countries, it is equally important to recognise that
adopting preventive care strategies capable of curbing
progression to the most severe stages of CKD offers a
cost-effective approach that countries can reasonably
adopt.

This analysis identified a distinct sex disparity in
dialysis and transplant prevalence estimates, which is
consistent with findings from several other studies that
have observed a sex disparity for CKD and KFRT cases.”
Although the precise direct drivers of this disparity
remain unclear, there are several potential contributing
factors, ranging from biological to sociocultural, that
should be considered. Many studies have detailed how
biological mechanisms, such as sex hormones, contribute
to the progression of CKD to kidney failure differently in
males than in females.”** Additional evidence highlights
specific causative factors, such as certain health
conditions and risk factors that are more prevalent in
males, rendering them more susceptible to the
development of KFRT** Other studies highlight
sociocultural factors—such as gender roles, inequities in
access to health care, and health-seeking behaviours—
that have been documented to contribute to differential
health-care utilisation rates between males and females,
which in turn affect the prevention and management of
KFRT.”* Moreover, contextual factors such as
socioeconomic status, educational opportunities, and
cultural beliefs can influence the likelihood that
individuals, particularly women, will receive timely
diagnosis and treatment for kidney diseases.”*** Overall,
the combination of these various drivers calls for further
and deeper exploration to better understand the impact
of these factors on KFRT cases.

Our estimates show that, globally, KFRT ascribed to
type 2 diabetes and hypertension increased between
1990 and 2023 and accounted for the majority of all KFRT
cases by 2023. As the world’s nutritional landscape and
health economics evolve over time, the rise in metabolic
conditions such as high BMI, hypertension, and type 2
diabetes follows suit.” The increasing proportion of KFRT
cases ascribed to type 2 diabetes and hypertension
highlights the importance of implementing preventive
measures, early detection strategies, and efficacious
management approaches for these conditions, which in
turn could affect and reduce the burden of KFRT. This
issue becomes even more urgent as projections from
one study show that all countries are expected to see a
substantial increase in the prevalence of type 2 diabetes,
with some countries projecting a larger than 200% rise
by 2050.” This sharp increase should raise alarms for
management of CKD and subsequently KFRT, given its
strong link to metabolic conditions such as diabetes. The
rapid global increase in type 2 diabetes and hypertension,
coupled with other factors such as an ageing population,’
a rise in dietary and nutritional risks,” and increased
obesity” raises major concerns about the capacity of

health systems around the world to manage and control
the future burden of KFRT.

There are several limitations of this analysis that need
to be considered. Our analysis highlights the four most
common aetiologies of KFRT; however, we recognise that
there are several other aetiologies of CKD, such as
exposure to toxins or pollutants,”® drug toxicity,” and
inherited kidney diseases such as APOLI-mediated
kidney disease® and polycystic kidney disease.” We did
not explicitly model these aetiologies due to inadequate
specificity and inconsistent reporting of data across renal
registries; however, these aetiologies are included in our
associated cause category labelled “other causes”. Given
this limitation, our results cannot provide detailed
information about the landscape of these specific
aetiologies, or their relationship to KFRT. The only cause
with potentially sufficient coverage across renal registries
and the demographic dimensions of interest was
polycystic kidney disease, the inclusion of which is
currently under exploration for future iterations of GBD.

Another limitation is that we relied on renal registries
properly reporting causal diagnoses, so our estimations
were subject to differences in diagnosing practices across
regions, insufficient rules for coding procedures and
diagnoses, and difficulties in diagnosing comorbidities
associated with these codes.” Substantial global variations
exist in the quality, accessibility, and sustainability of
renal registries, with low-income and middle-income
countries often lacking a national registry compared to
their high-income counterparts.’” Nevertheless, it is
important to note that the relationship of certain
conditions, such as diabetes and hypertension, to KFRT
has been extensively studied, so the relationship between
these aetiologies and KFRT is well established.**

At the time of the present analysis, COVID-19 had not
been included as a risk factor for KFRT. Despite emerging
evidence associating COVID-19 with kidney conditions,
specifically acute kidney injury, the conclusive strength
of this association and its causal pathway to KFRT are as
yet unconfirmed, primarily due to constraints in data
availability.® In forthcoming iterations of KFRT
estimation within the GBD framework, due consideration
should be given to integrating potential impacts
stemming from COVID-19 on the non-fatal health
components of KFRT, contingent upon the emergence of
additional studies and evidence.

Last, this analysis does not present forecasted estimates
for KFRT, limiting thorough evaluation of the anticipated
prevalence. The current forecasting framework used in
other GBD publications does not have the ability to
produce projections for KFRT. This forecasting
methodology has Dbeen elaborated on elsewhere.*
Nevertheless, this limitation highlights the need for
future research with a focus on exploring and
incorporating forecasted estimates.

In conclusion, KFRT represents a major global health
issue, with marked regional disparities. Lower prevalence
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should not be interpreted as a diminished concern or
disease burden, but rather as an indication of underlying
health-care system gaps. This analysis emphasises the
urgent need for more research into the factors influencing
access to KFRT care. As health systems work to expand
their KFRT capacity and address the weaknesses,
incorporating CKD prevention into both new and existing
non-communicable disease policies could provide a cost-
effective solution. The variation in KFRT prevalence by
sex also warrants further investigation into the factors
driving these disparities. Type 2 diabetes and hypertension
are the leading aetiologies of KFRT, with their prevalence
rising significantly over time. Given the association
between CKD, diabetes, and hypertension, prioritising
prevention and early management of these conditions is
essential. Addressing the burden of KFRT is complex and
requires a multifaceted approach: strengthening CKD
prevention, enhancing our understanding of the unmet
need, and improving early diagnosis, particularly in
regions with scarce health-care resources for management
of KFRT, will become increasingly important as global
populations age.
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