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Abstract

National strategies for addressing chronic kidney disease (CKD) are crucial to improving
kidney health. We sought to describe country-level variations in non-communicable disease
(NCD) strategies and CKD-specific policies across different regions and income levels
worldwide. The International Society of Nephrology Global Kidney Health Atlas (GKHA) was
a multinational cross-sectional survey conducted between July and October 2018.
Responses from key opinion leaders in each country regarding national NCD strategies, the
presence and scope of CKD-specific policies, and government recognition of CKD as a
health priority were described overall and according to region and income level. 160 coun-
tries participated in the GKHA survey, comprising 97.8% of the world’s population. Seventy-
four (47%) countries had an established national NCD strategy, and 53 (34%) countries
reported the existence of CKD-specific policies, with substantial variation across regions
and income levels. Where CKD-specific policies existed, non-dialysis CKD care was vari-
ably addressed. 79 (51%) countries identified government recognition of CKD as a health
priority. Low- and low-middle income countries were less likely to have strategies and poli-
cies for addressing CKD and have governments which recognise it as a health priority. The
existence of CKD-specific policies, and a national NCD strategy more broadly, varied sub-
stantially across different regions around the world but was overall suboptimal, with major
discrepancies between the burden of CKD in many countries and governmental recognition
of CKD as a health priority. Greater recognition of CKD within national health policy is critical
to improving kidney healthcare globally.

Introduction

Chronic kidney disease (CKD) is a major global health issue. Estimates indicate that almost
10% of the world’s population are affected by some form of CKD accounting for 1.2 million
deaths annually [1]. It is projected that by 2040, CKD will be the 5™ leading cause of years of
life lost globally—one of the largest projected increases of any major noncommunicable disease
(NCD) [2]. In many regions around the world, including Central Latin America, Sub-Saharan
Africa and Central Asia, growth in the burden of CKD due to diabetes and hypertension is
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outpacing that of population growth and aging, with low- and middle-income countries dis-
proportionately affected [3].

The large and growing global burden of CKD has far reaching implications for individuals
and health systems. Most people with CKD die prematurely due to cardiovascular disease
before reaching kidney failure, with poorer outcomes observed especially for those with diabe-
tes [4]. CKD is therefore a ‘risk multiplier’ for other priority NCDs, particularly cardiovascular
disease. Because of the increasing global prevalence of CKD, the number of people projected
to require kidney replacement therapy in the form of dialysis or kidney transplantation is also
projected to increase. About 2.6 million people were estimated to have received dialysis or
undergone kidney transplantation for kidney failure in 2010, and this number is projected to
more than double by 2030 [5]. Notwithstanding impacts on patients, families and their care-
givers, the growing burden of CKD has major economic implications, given the high cost of
providing kidney care, especially dialysis and transplant services [6].

These realities highlight the importance of recognizing and prioritizing CKD care through
a broader NCD strategy and through CKD-specific policies. Previously however, CKD has not
been given the priority it deserves as a cause, consequence and risk multiplier of many other
priority NCDs. The United Nations Sustainable Development Goals (SDGs) have set a target
for reducing premature mortality from priority NCDs by a third by 2030 [7]. Whilst CKD is
not formally addressed, there is increasing recognition that targeting shared risk factors of pri-
ority NCDs such as diabetes and cardiovascular disease, as well as addressing other SDGs rele-
vant to health have the potential to accelerate progress towards reducing the global burden of
CKD [8].

The International Society of Nephrology (ISN) Global Kidney Health Atlas (GKHA), now
in its second iteration, sought to provide important information on CKD risk factors, the bur-
den and consequences of CKD, and gaps in specific kidney care areas in different countries
around the world [9]. The ISN GKHA also collected granular data on national strategies and
policies for CKD care, with a view to benchmarking capacity to deliver kidney healthcare and
serving as an advocacy tool for health system improvement.

We herein report on national NCD and CKD-specific strategies and policies for addressing
CKD around the world to better understand variations across regions and country income
levels.

Methods

The second iteration of the GKHA was a cross-sectional survey conducted by the International
Society of Nephrology (ISN). Detailed descriptions of the sampling approach, survey develop-
ment, data handling, statistical analysis, and main results have been previously published [10,
11]. Briefly, two approaches were used to gather the data for the study: desk research and an
online survey of key stakeholders from each participating country.

Desk research

We performed a comprehensive review of the literature with an information specialist to syn-
thesize national health policies and strategies for addressing CKD. Data were collected from
government reports, national registries, and published as well as grey literature. This included
data from the World Health Organization Global Health Observatory and the WHO Non-
Communicable Disease Strategy. As part of this review, we identified the existence of national
NCD strategies and whether CKD was included as part of an NCD strategic plan or addressed
directly in a stand-alone policy. The existence and type of CKD-specific policies were also eval-
uated. We assessed specific kidney conditions (non-dialysis CKD, dialysis, and
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transplantation) covered by national policies, where available. Finally, government recognition
of CKD as a priority in policy documents and the presence of national advocacy groups were
also assessed. Data from desk research were supplemented by country-specific survey data.

Country survey

We conducted a survey as an online questionnaire. The survey was administered electronically to
representatives of all 182 countries with ISN affiliate societies between July and October 2018. We
identified three key opinion leaders from each country: (1) a leader or president of a nephrology
society, (2) a leader of a consumer representative organization, and (3) a policymaker, thus ensur-
ing a diverse representation of perspectives from survey responders. Invitations were sent to key
opinion leaders in each country to participate in the survey (available in English, French and
Spanish), which included a link to the survey’s online portal (www.redcapcloud.com).

Patient and public involvement

Patient care organisations (kidney foundations, patients’ associations) were involved in the
development of the survey. The following organisations were involved in the survey, and their
representatives were also selected to respond to the survey: European Kidney Patients’ Federa-
tion, International Federation of Kidney Foundations, Kidney Foundation of Canada, Kidney
Health Australia and the US National Kidney Foundation.

Statistical analysis

The data are presented as numbers (percentages) for categorical variables, means and standard
deviations for normally distributed data, and medians with interquartile ranges, or medians
with minimum and maximum values for non-normally distributed data. Survey data were ana-
lyzed and stratified based on the 4 World Bank income groups (low, low-middle, middle, and
high-income) and the 10 ISN regions (Africa, Eastern and Central Europe, Latin America and
the Carribbean, Middle East, NIS and Russia, North America, North and East Asia, Oceania
and South East Asia, South Asia, and Western Europe). The results of the online survey were
reported in accordance with the Checklist for Reporting Results of Internet E-Surveys (CHER-
RIES) guidelines.”® The data were analyzed using Stata 14 software (Stata Corporation).

Results

Out of 182 invited countries, 160 (88%) participated in the GKHA survey, comprising 97.8%
of the world’s population. One hundred and fifty-four countries responded to questions about
national NCD and CKD strategies. Non-respondent countries were evenly distributed across
regions and income groups and mostly represented smaller countries. Full details on response
rates and population coverage of the survey have been previously published.

National NCD and CKD-specific strategies

Seventy-four (47%) countries had an established national NCD strategy, with substantial vari-
ability across regions. Most countries in North America, North and East Asia, Oceania and
South East Asia had a coordinated strategy for addressing NCDs (67, 71 and 80%, respec-
tively), whilst only 27, 29 and 34% of countries in the Middle East, South Asia, and Africa,
respectively, addressed NCDs through a national strategy (Table 1). 32% and 37% of low- and
low-middle income countries, respectively, had a national NCD strategy (Table 1). The likeli-
hood of having a national strategy increased across increasing World Bank income classifica-
tion groups (S1 Fig). A national strategy was under development in 21 (14%) countries, whilst
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Table 1. Existence of a national strategy for NCDs. Numbers represent countries (%).

Location

Overall
ISN regions:
o Africa
« Eastern & Central Europe
« Latin America & the Caribbean
« Middle East
o NIS & Russia
« North America
« North & East Asia
« Oceania & South East Asia
« South Asia
» Western Europe
World Bank Groups:
» Low income
» Lower-middle income
» Upper-middle income

« High income

https://doi.org/10.1371/journal.pgph.0001467.t001

National non-communicable chronic disease strategy

Yes Under development No Unknown n
73(47) 21(14) 42(27) 18(12) 154
14(34) 5(12) 16(39) 6(15) 41
9(47) 4(21) 5(26) 1(5) 19
10(56) 3(17) 4(22) 1(6) 18
3(27) 1(9) 6(55) 1(9) 11
2(29) 2(29) 2(29) 1(14) 7
6(67) 1(11) 1(11) 1(11) 9
5(71) 0(0) 1(14) 1(14) 7
12(80) 1(7) 1(7) 1(7) 15
2(29) 3(43) 2(29) 0(0) 7
10(50) 1(5) 4(20) 5(25) 20
7(32) 3(14) 9(41) 3(14) 22
13(37) 9(26) 9(26) 4(11) 35
18(44) 6(15) 13(32) 4(10) 41
35(63) 3(5) 11(20) 7(13) 56

42 (27%) had neither a strategy in place nor in development. Across all regions, only a minor-
ity of countries had a specific strategy for improving CKD care, mostly incorporated within
existing NCD strategies (52 Fig).

Existence and type of CKD-specific policies

The existence of CKD-specific policies, both at national and regional levels, varied substantially
according to country income (Table 2). Overall, 53 (34%) countries reported the existence of
CKD-specific policies, with no low-income countries and 29% of low-middle and upper-middle
income countries having CKD-specific policies (Table 2). More than half of countries in North
and East Asia and Eastern and Central Europe had CKD-specific policies (57 and 58%, respec-
tively) compared to Russia and NIS and Africa (0 and 15%, respectively). For those with CKD-
specific policies, almost all were national policies with a small proportion of countries in upper-
middle and high-income groups having both national and regional policies (S3 Fig).

Specific kidney conditions covered by national policies

Dialysis and transplantation were more frequently covered in CKD-specific national policies
compared to general NCD policies (Fig 1). However, dialysis and transplantation were not
universally covered in CKD-specific national policies in many regions (Fig 1). Non-dialysis
CKD care was not universally covered in CKD-specific or general NCD national policies out-
side of North and East Asia. No countries in South Asia addressed non-dialysis CKD care in
CKD-specific or general NCD national policies, whilst no countries in Africa addressed non-
dialysis CKD care through CKD-specific policies (Fig 1).

Government support and advocacy group for AKI, CKD, and kidney
failure treatment and prevention

Governments more frequently recognized CKD and kidney failure as health priorities com-
pared to acute kidney injury (Fig 2). Overall, 79 (51%) countries reported that governments
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Table 2. Existence of CKD-specific policies around the world. Numbers represent countries (%).

Location CKD-specific policies
Yes No Unknown n
Overall 53(34) 94(61) 7(5) 154
ISN regions:
« Africa 6(15) 34(83) 102) 41
« Eastern & Central Europe 11(58) 8(42) 0(0) 19
o Latin America & the Caribbean 7(39) 10(56) 1(6) 18
« Middle East 4(36) 7(64) 0(0) 11
« NIS & Russia 0(0) 6(86) 1(14)
« North America 3(33) 4(44) 2(22)
« North & East Asia 4(57) 3(43) 0(0) 7
o Oceania & South East Asia 8(53) 7(47) 0(0) 15
« South Asia 1(14) 6(86) 0(0) 7
« Western Europe 9(45) 9(45) 2(10) 20
World Bank Groups:
« Low income 0(0) 22(100) 0(0) 22
« Lower-middle income 10(29) 24(69) 1(3) 35
« Upper-middle income 12(29) 26(63) 3(7) 41
« High income 31(55) 22(39) 3(5) 56

https://doi.org/10.1371/journal.pgph.0001467.t002

recognized CKD as a health priority. This varied substantially across regions with 27% of low-
income and 43% of low-middle income countries recognizing CKD as a health priority, com-
pared to 63 and 57% of upper middle- and high-income countries, respectively (Table 3). Like
governmental priorities for specific kidney diseases, advocacy groups for acute kidney injury
were less common than for CKD and kidney failure (Fig 2). However, the proportions of coun-
tries in which advocacy organizations existed for CKD and/or kidney failure were generally
low, particularly in low- and low-middle income countries (Table 3).

Discussion

In this comprehensive multinational survey of kidney care in 160 countries, we made three
main observations with regards to national health policies and strategies for addressing CKD.
Firstly, less than half of countries had an established NCD strategy, and overall, only a third of
countries had a CKD specific policy, with substantial variation across income levels and
regions on both accounts. Secondly, where CKD-specific policies existed, non-dialysis CKD
care was variably addressed despite this population encompassing the vast majority of people
living with CKD. Thirdly, CKD was identified as a health priority by governments in only half
of countries overall, and even less frequently in low and low-middle income countries, where
the largest increases in disease burden are occurring. Taken together, these findings indicate
that CKD remains substantially underprioritized globally relative to its current and projected
burden on individuals and health systems.

Best available data indicate that CKD has a major effect on global health, both as a direct
cause of morbidity and mortality and as a risk multiplier for cardiovascular disease [12]. A
large proportion of the burden of CKD is concentrated in low- and middle-income countries,
particularly Oceania, sub-Saharan Africa and Latin America [3]. It is these same countries that
are least equipped to provide equitable access to treatment for kidney failure due to the enor-
mous cost of dialysis and kidney transplantation [6, 13]. In 2010, only half of people worldwide
who required dialysis were able to access this life-sustaining treatment, predominantly due to
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W CKD-specific strategy

General NCD strategy
Non-dialysis CKD

Chronic dialysis

Kidney transplantation

Africa 0% _ I 000 I 00
60% 40% 10%
Eastern & Central Europe | NGN<NGNG -0 I - I -
25% 50% 50%
Latin America [ N R 5505 [ E&A [ kSIS
50% 83% 67%
Middle East NG 1000, I 509 I 502
0% 0% 0%
NIS & Russia 0% 0% 0%
0% 0% 0%
North America 0% 0% 0%
50% 75% 25%
North & East Asia | ENNNENES 1009 I 1000 I 1 00 %
100% 100% 100%
oseA I 005 I 0 I 0%
75% 25% 25%
South Asia 0% I 000> I 00
0% 100% 0%
Western Europe NG 09 I 00 I 00
N 339% N 339% 33%

Fig 1. Kidney conditions covered by CKD-specific and general NCD strategies.
https://doi.org/10.1371/journal.pgph.0001467.g001

cost [5]. COVID-19 has further exposed and amplified healthcare inequalities, [14] with people
living with CKD, especially those with kidney failure, at much greater risk of serious morbidity
and mortality [15]. Our findings indicate a major discrepancy between the burden of CKD in
many countries and national health policy settings as evidenced by the absence of CKD spe-
cific policies and government recognition of CKD as a national priority.

Given the potential for national policies and statements to influence healthcare priorities,
our findings argue for urgent attention from governments and policy makers. Indeed, develop-
ing and implementing national CKD-specific policies, or integrating CKD into existing or
planned NCD strategies, may assist governments and key stakeholders to evaluate and identify
gaps in care and advocate for health system improvement. Where they exist, CKD registries
provide critical insights, for example temporal trends in quality of care, changes in epidemiol-
ogy over time and health service utilisation. This information can serve several important pur-
poses including informing the development of CKD policies and guidelines, benchmarking
implementation strategies, and serving as a tool for advocacy to urge policy makers to tackle
primary prevention of NCDs and reform towards Universal Health Coverage. Multiple regis-
tries across different health systems indicate that the use of therapies with proven benefits in
CKD remains unacceptably low; in India; less than half of patients with mild-moderate CKD
received renin-angiotensin system blockade and statins, with similar findings observed in
high-income countries [16-18]. Therefore, when coupled with robust health information
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Fig 2. Government recognition as a priority (A) and availability of an advocacy group (B) for AKI, CKD, and kidney failure treatment and
prevention.

https://doi.org/10.1371/journal.pgph.0001467.9002

systems, CKD-specific policies may help to accelerate implementation science in CKD by pro-
viding a local standard by which to evaluate the quality of kidney care-a key priority identified
by the ISN to improve global kidney health [19]. Additionally, revaluating the role of screening
and early detection of CKD within national NCD and CKD policies will be important as new
therapies become increasingly available [20]. Of note, sodium glucose cotransporter 2 inhibi-
tors, are now included in the World Health Organization Essential Medicines List. If access to
these agents is expanded in an affordable manner, there is the potential to substantially
improve outcomes and influence the epidemiology of CKD (and cardiovascular disease) in
many in low- and middle-income countries [21-25]. In this respect, integration of CKD into
existing or planned national NCD policies and strategies may be less daunting for policy mak-
ers and strengthen commitment towards addressing common risk factors such as diabetes and
hypertension, and coexisting conditions such as cardiovascular disease and heart failure.
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Table 3. Government prioritization of, and presence of advocacy groups for AKI, CKD, and kidney failure treatment and prevention around the world. Numbers

represent countries (%).

Location

Overall

ISN regions:
o Africa
« Eastern & Central Europe
o Latin America & the Caribbean
» Middle East
« NIS & Russia
» North America
« North & East Asia
 Oceania & South East Asia
« South Asia
» Western Europe

World Bank Groups:
» Low income
» Lower-middle income
« Upper-middle income

« High income

Governmental
recognition of
CKD as a
health priority

Yes
79(51)

20(49)
10(53)
12(67)
4(36)
2(29)
7(78)
5(71)
7(47)
2(29)
10(50)

6(27)
15(43)
26(63)
32(57)

No
75(49)

21(51)
9(47)
6(33)
7(64)
5(71)
2(22)
2(29)
8(53)
5(71)
10(50)

16(73)
20(57)
15(37)
24(43)

https://doi.org/10.1371/journal.pgph.0001467.t003

Presence of advocacy Governmental Presence of advocacy Governmental Presence of advocacy
group for CKD recognition of group for AKI recognition of | group for kidney failure/
AKI as a health kidney failure/ KRT
priority KRT asa
health priority

Yes No | Unknown | Yes No Yes No | Unknown | Yes No Yes No | Unknown
63(41) | 72(47) 19(12) 89(58) | 65(42) | 60(39) | 68(44) 26(17) 89(58) | 65(42) | 60(39) | 68(44) 26(17)

12(29) | 23(56) | 6(15) | 15(37) | 26(63) | 12(29) | 22(54) | 7(17) | 15(37) | 26(63) | 12(29) | 22(54) | 7(17)
9(47) | 9(47) 1(5) 14(74) | 5(26) | 8(42) | 9(47) | 2(11) | 14(74) | 5(26) | 8(42) | 9(47) | 2(11)
10(56) | 7(39) 1(6) 8(44) | 10(56) | 9(50) | 7(39) 2(11) 8(44) | 10(56) | 9(50) | 7(39) 2(11)
3(27) | 7(64) 1(9) 8(73) | 3(27) 109) | 9(82) 1(9) 8(73) | 3(27) 109) | 9(82) 1(9)
1(14) | 3(43) 1(14) | 6(86) | 1(14) | 2(29) | 4(57) 1(14) | 6(86) | 1(14) | 2(29) | 4(57) 1(14)
6(67) | 3(33) 111) | 6(67) | 3(33) | 5(56) | 4(44) 0(0) 6(67) | 3(33) | 5(56) | 4(44) 0(0)
5(71) | 2(29) | 3(43) | 7(100) | 0(0) | 6(86) | 1(14) 0(0) | 7(100) | 0(0) | 6(86) | 1(14) 0(0)
9(60) | 5(33) 1(7) 8(53) | 7(47) | 6(40) | 4(27) 5(33) | 8(53) | 7(47) | 6(40) | 4(27) 5(33)
4(57) | 3(43) 1(14) 4(57) | 3(43) | 4(57) | 2(29) 1(14) 4(57) | 3(43) | 4(57) | 2(29) 1(14)
4(20) | 10(50) 3(15) 13(65) | 7(35) | 7(35) | 6(30) 7(35) 13(65) | 7(35) | 7(35) | 6(30) 7(35)

5(23) | 16(73) | 2(9) 5(23) | 17(77) | 4(18) | 14(64) | 4(18) | 5(23) | 17(77) | 4(18) | 14(64) | 4(18)
14(40) | 16(46) | 5(14) | 20(57) | 15(43) | 12(34) | 14(40) |  9(26) | 20(57) | 15(43) | 12(34) | 14(40) |  9(26)
20(49) | 15(37) | 5(12) | 25(61) | 16(39) | 20(49) | 16(39) | 5(12) | 25(61) | 16(39) | 20(49) | 16(39) |  5(12)
24(43) | 25(45) | 7(13) | 39(70) | 17(30) | 24(43) | 24(43) | 8(14) | 39(70) | 17(30) | 24(43) | 24(43) |  8(14)

Whilst international clinical practice guidelines, position papers and scientific statements
provide overarching recommendations about best practice, country-specific policies and strat-
egies play an important role in interpreting these recommendations in the context of local dis-
ease prevalence patterns and resource availability. For example, strategies and polices for
addressing CKD of unknown aetiology are most relevant to Latin America, whereas specific
strategies for diabetic kidney disease may be more relevant in parts of Oceania and South East
Asia [26, 27]. The availability of kidney replacement therapy also varies widely across regions,
and clearly has important implications for CKD-specific national policies [28, 29].

However, the development and implementation of national NCD and CKD-specific strate-
gies and policies in isolation is unlikely to substantially improve kidney health. Supporting
countries to develop CKD-specific policies must be coupled with much more widespread test-
ing for albuminuria in high-risk individuals, such as those with type 2 diabetes (which remains
poor even in high income countries), [30] greater access to proven therapies, [31] and the
establishment and refinement of health information systems to evaluate quality of care [32].
Efforts to address shared risk factors for other NCDs, such as hypertension and diabetes, are likely
to result in the greatest gains, and should be a major focus in all national NCDs policies [6].

This study has several important strengths. The ISN GKHA is one of the largest ever
health-related country capacity reviews undertaken and all regions and World Bank income
levels were well represented in the study. The combined use of desk research and survey
responses from key on-the-ground stakeholders and national and regional leaders ensured the
data were accurate. The survey was based on a well validated framework for assessing health-
care capacity based on the World Health Organisation health system building blocks. How-
ever, our findings should be interpreted in light of some limitations. While the survey was
completed by national leaders, key consumer representative organizations and policymakers,

PLOS Gilobal Public Health | https://doi.org/10.1371/journal.pgph.0001467  February 1, 2023 9/13


https://doi.org/10.1371/journal.pgph.0001467.t003
https://doi.org/10.1371/journal.pgph.0001467

PLOS GLOBAL PUBLIC HEALTH National policies and strategies for addressing chronic kidney disease

responses may not have captured variations within large countries where policies may have
varied across jurisdictions. Responses may also have been affected by respondents’ knowledge
and experience and been in part subjective. More granular details on the nature of CKD-spe-
cific policies, including variations in local NCD or CKD-specific policies (e.g. local pathways
of care) within countries were not collected given the size and scope of the GKHA. The GKHA
also did not collect information on the implementation of NCD or CKD specific policies, both
at a national or local level, which highlights the value of studies that may be able to summarize
variations in adherence to guidelines and outcomes. Such implementation studies will be criti-
cal to ensure the translation of evidence and guidelines to improve population health for CKD
and related NCDs. Nevertheless, this study provides the most comprehensive global overview
to date of national health policies and strategies for addressing CKD, which may serve as an
advocacy tool to promote the development of national strategies and policies. Future iterations
of the GKHA can also be used to gauge progress over time.

In summary, the existence of CKD-specific policies, and a national NCD strategy more
broadly, varied substantially across different regions around the world but was suboptimal
overall. Greater recognition of CKD within national health policies and NCD strategies is criti-
cal to improving kidney healthcare globally.
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