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Introduction 

Even small decrements in kidney function, determined 

by a reduction in the glomerular filtration rate and/or an 

increase in urinary protein excretion, have serious adverse 

health consequences. Advances in our understanding of 

this concept have led to concurrent changes in our appre-

ciation of chronic kidney disease (CKD) as a global public 

health burden. These advances in understanding were fa-
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cilitated by development of a globally accepted framework 

for diagnosis and classification of CKD and adoption of an 

overall health-risk approach to CKD. This approach has 

replaced the long-standing perspective of singular focus on 

kidney failure as the main adverse consequence of CKD. 

Over the last 20 years, several projects, particularly the 

Global Burden of Disease Study and CKD Prognosis Con-

sortium, have provided compelling data on the CKD disease 

burden and its adverse health consequences. For example, 
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CKD is the third fastest-growing cause of death worldwide 

and is projected to be the fifth leading cause of death by 

2040. This projection is alarming because CKD is currently 

the 16th leading cause of death. Approximately 850 million 

people are living with some form of kidney disease, almost 

double the number of individuals with diabetes. 

Treatment of advanced CKD with dialysis and/or kidney 

transplantation is expensive, both for health systems and 

individuals. According to a 2015 systematic review, less than 

half of all people needing kidney replacement therapy (KRT) 

had access to this therapy [1]. Less than 1% of all incident 

dialysis patients in Sub-Saharan Africa were still on dialysis 

after 1 year [2]. Development of sustainable and scalable 

strategies to reduce the CKD burden is needed urgently 

when considering the simultaneously increasing burden of 

chronic diseases such as diabetes mellitus, hypertension, 

and metabolic syndrome. These burdens are exacerbated 

by global population aging and emergence of new risk fac-

tors. These risk factors include environmental changes such 

as warming climates and increasing air pollution. 

The realization of the urgency of the situation was ac-

companied by the realization of a data deficiency. This 

lack of data was related to various aspects of kidney care, 

particularly the resources available in various parts of the 

world to respond to this emerging public health threat, and 

constituted a major barrier to our ability to best address this 

burgeoning problem in all countries. 

The International Society of Nephrology (ISN) is a global 

organization of renal health professionals with a vision to 

strive for “a future where all people have equitable access 

to sustainable kidney health” [3]. In order to achieve this 

vision, the ISN attempts to bridge the gaps of knowledge, 

policy, and care; improve human resource provision; in-

crease the knowledge base through expanded research; and 

connect communities through its global convening power, 

education, and advocacy. The Global Kidney Health Atlas 

(GKHA) initiative was launched as part of this ‘Bridging the 

Gaps’ strategy in 2017 to assimilate available global kidney 

care capacity data with a vision to advocate for increased 

access to kidney disease care worldwide. 

The GKHA study measures the current standards of and 

resources available for kidney healthcare delivery across 

countries, with a focus on disease burden and economics. 

Electronic questionnaire-based surveys among opinion 

leaders and literature reviews are the two pillars of the 

GKHA. The aim is to gather and compare data concern-

ing the capacity to deliver optimal kidney care among and 

within countries. The GKHA survey uses the six domains of 

universal health coverage advocated by the World Health 

Organization (WHO), i.e., information system, services de-

livery, workforce, financing, access to essential medicines, 

and leadership governance, to measure performance of 

health systems (Fig. 1) [4]. Countries are categorized based 

on World Bank income group and ISN region [3]. Two sur-

vey cycles were conducted, one in 2017 and the other in 

2019; both resulted in high-impact publications. Future sur-

veys are planned for once every 4 years. Following the 2019 

survey, a series of independent publications addressing 

global variations according to WHO health system domain 

and ISN region was published. These surveys have demon-

strated the substantial variability among countries in kidney 

care capacity in terms of public funding, workforce, service 

availability, and existence of data collection platforms (reg-

istries). As expected, the gaps in capacity, reach, and quality 

of care are greater in low and low-middle-income countries, 

especially those in Asia and Africa [5]. Given that most such 

countries lack national and/or regional registries, data from 

the GKHA surveys are the only source of information. 

By providing a snapshot of the latest indicators of kidney 

care capacity, the GKHA provides an important platform for 

policymakers to identify gaps in kidney healthcare delivery. 

The response to the 2018 survey by 160 countries represent-

ing over 98% of the world’s population reflects global will-

ingness for collaboration in confronting kidney care issues. 

GKHA also serves as a tool to monitor progress in global 

renal care capacity in a systematic manner. The two GKHA 

surveys published in 2017 and 2019 resulted in positive 

changes in a global kidney care capacity. The number of na-

tional registries on CKD, acute kidney injury, dialysis, and 

transplant has increased; and more countries are acquiring 

the ability to offer peritoneal dialysis (PD) as a means of 

chronic dialysis [4]. The GKHA 2019 survey focused on the 

care of patients with kidney failure, which included KRT 

and conservative care, in addition to other aspects ad-

dressed by the GKHA 2017 survey. While hemodialysis (HD) 

is available in all countries, only one-quarter of low-income 

countries have facilities to provide PD or kidney transplan-

tation. Among the low-income countries, less than 10% 

of patients are able to access dialysis services. Similarly, 

surveillance systems are scarce in low-income countries; 
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Rwanda is the only such country with data on treated kid-

ney failure [2]. Economic development and public aware-

ness are important obstacles in accessing end-stage kidney 

disease (ESKD) care in low-income countries. GKHA has 

proposed country-level scorecards, which allows stakehold-

ers, especially in low-income countries, to identify priority 

areas on which to concentrate and allocate resources. For 

global and multilateral organizations, the GKHA provides a 

platform for comparison and collaboration and an impetus 

toward working for global goals. In addition to accessibility 

of renal care, GKHA addresses the quality of care and equity 

of healthcare access. 

Asia is the largest continent, with a population of approxi-

mately 4.7 billion. Asia is diverse in terms of wealth, climate, 

culture, socioeconomic and development indicators, and 

healthcare delivery systems. In this narrative review, we dis-

cuss the status of kidney care capacity and the gaps in kid-

ney care delivery in Asia to highlight the variability among 

regions. A summary of the major parameters of kidney care 

capacity in the different ISN regions of the Asia-Pacific sec-

tor is shown in Table 1. 

Global Kidney Health Atlas: a spotlight on Asia 

Four of the 10 world ISN regions are located in the Asia-Pa-

cific sector, i.e., North and East Asia, Oceania and South 

East Asia (OSEA), South Asia, and the Middle East (Fig. 2). 

Some countries in newly independent states and Russia are 

regions also geographically included in Asia; however, these 

are not covered in this review. 

Many countries in the region have inadequate kidney 

health care capacity in terms of availability of KRT (Fig. 3), 

low public funding or access to KRT, high disease burden, 

and poor research capacity [6]. The epidemiology of kid-

ney disease varies in the tropical Asian region from that of 

western countries. Furthermore, Asia is expected to have 

the highest growth in KRT use by 2030 [1]. Indeed, between 

2003 and 2016, incidence rates of KRT have significantly 

increased in the growing economies of East and Southeast 

Asia [7]. 

Disparity in access to healthcare, particularly KRT, has 

been observed among women and children in low- and 

low-middle-income countries in Asia [8]. The gaps in meet-

Figure 1. Global Kidney Health Atlas survey assessment of kidney care capacity of coun-tries/jurisdictions across the globe is 
based on the World Health Organization’s six dimen-sions of health system performance evaluation. 
CKD, chronic kidney disease; ESKD, end-stage kidney disease; KRT, kidney replacement therapy.
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Figure 2. International Society of Nephrology (ISN) construct of Asia comprises four regions predom-inantly; North and East Asia, 
Oceania and South East Asia, South Asia, and the Middle East.

North and East Asia

South Asia

Middle East

Oceania and Southeast Asia

Figure 3. Availability of various modalities of kidney replacement therapy for patients with kidney failure across the Asia-Pacific 
sector.
PD, peritoneal dialysis; HD, hemodialysis; OSEA, Oceania and South East Asia; NA, not available.
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ing the needs of Asians with kidney disease would be best 

addressed by focusing on distinct strategies based on indi-

vidual country needs. For example, South Asian countries 

maintaining hotspots of CKD of unknown etiology [9] must 

focus on identifying causative factors and developing pre-

ventive strategies that target occurrence and progression of 

CKD. Similarly, with the rising epidemic of metabolic syn-

drome in the Asia-Pacific sector [10], effective preventive 

strategies are imperative at all levels in all regions. The inci-

dence of diabetes mellitus, the most common cause of CKD 

worldwide, is increasing rapidly in the sector. Therefore, 

public and government awareness concerning renal disease 

trends is warranted. By providing relevant kidney health 

information, GKHA is likely to positively influence health 

policy decisions in the low-income countries in Asia. 

North and East Asia 

North and East Asia includes eight jurisdictions, China, 

Japan, Hong Kong, Taiwan, Mongolia, North Korea, South 

Korea, and Japan. Other than China and Mongolia, which 

are upper-middle and lower-middle-class countries, re-

spectively, these jurisdictions are classified as high income. 

Government expenditure on health comprises ~50% to 60% 

of total health expenditure, with Japan spending 10.9% of 

the gross domestic product on health [11]. Taiwan has the 

highest global prevalence of treated ESKD. Among a total 

of 108,873 patients receiving KRT in South Korea, 81,760 

(75.1%) were receiving HD; 5,960 (5.5%) PD; and 21,153 

(19.4%) kidney transplantation as of 2019 [12]. Because 

countries in this region have a large aging population and 

have already transitioned from glomerulonephritis to high 

burden of metabolic diseases [13,14], they are likely to have 

increasing incidence of ESKD. Additionally, use of PD, 

which needs fewer resources, can help bridge the gap in 

treatment of ESKD in rural areas of developing economies 

in this region. Until further data are provided by the China 

Kidney Disease Network (CK-NET), exact prevalence and 

incidence of treated ESKD in mainland China are unknown. 

Japan and Taiwan rely on HD for treating ESKD (>95% of 

patients with ESKD), but Hong Kong provides PD more fre-

quently than HD. All jurisdictions except Hong Kong have 

access to government support for KRT, and 71.4% of these 

countries provide public funding for nondialysis medica-

tions. Patients are not required to pay fees in most of these 

jurisdictions. For example, in mainland China, 76.6% of the 

dialysis costs were covered by the government as of 2015 

[15]. Kidney transplantation is available in all jurisdictions, 

and all had a national waiting list and standard framework 

for organ procurement. CKD and ESKD are identified as 

health priorities in all jurisdictions. 

South Asia 

Eight countries, India, Bangladesh, Pakistan, Afghanistan, 

Bhutan, Nepal, Sri Lanka, and the Maldives, comprise the 

South Asia region and are in the World Bank’s low, low-

er-middle, and upper-middle-income categories. This re-

gion is densely populated with a huge, but inadequately re-

ported, CKD burden and immature healthcare systems. The 

main causes of CKD include infections; low birth weight 

due to maternal malnutrition and environmental factors; 

and diseases such as diabetes mellitus, hypertension, and 

glomerulonephritis. The incidence of diabetes mellitus, 

hypertension, and obesity has increased significantly due 

to sedentary lifestyles and poor dietary habits in these pre-

dominantly agrarian communities. Therefore, preventive 

interventions to reduce kidney disease in patients with dia-

betes and hypertension are likely to be cost-effective. There 

is no regular reporting of incidences of kidney disease or 

dialysis in this region. A large part of the weak kidney care 

capacity of South Asian countries arises from low economic 

development and low government spending on health (~4% 

of gross domestic product). Governmental lack of aware-

ness contributes to the general lack of awareness and dis-

semination of misinformation concerning kidney diseases. 

This amplifies the CKD burden. 

In all these countries, HD is more widely used than PD; 

the prevalence of HD use is 26.15 per million population 

compared to 1.65 per million population for PD use [16]. 

Also, the annual cost of PD (USD [$] 8,764) is more than the 

annual cost of HD ($5,202) in most countries in South Asia. 

Promotion of PD with locally produced dialysis fluid, sim-

plifying HD machine technology, and using telemedicine 

to manage integrated care of ESKD in patients located in re-

mote places are some innovative ways to increase treatment 

accessibility. Collaboration with international professional 

organizations and industry partnership would lower dialy-

sis and kidney transplantation costs for patients in low-in-

come South Asian countries. Training the workforce in in-
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terventions for vascular access, immunological procedures 

such as human leukocyte antigen typing, and PD delivery 

would help close the gap in KRT delivery. Safeguarding the 

nephrology workforce in low-income South Asian countries 

is crucial to meet the challenge of a CKD epidemic. The in-

cidence of ESKD in these low-income countries is increas-

ing, and a large number of patients are likely to be unable to 

receive KRT [1]. 

Oceania and South East Asia 

Of the total 30 countries listed in the ISN construct of OSEA, 

15 participated in the GKHA survey. In addition to Austra-

lia, New Zealand, and South East Asian countries, the Pacif-

ic Island nations include French and American territories. 

This region is the most diverse of all in terms of culture, 

ethnicity, language, income level, healthcare expenditure, 

and population density [17]. Public spending on health ex-

penditure is variable, with high-income countries investing 

more (~9% of gross domestic product) on healthcare. 

There has been a rapid growth in the incidence of treated 

kidney failure in the region, particularly in Singapore, Thai-

land, and Brunei Darussalam, partly due to the rapidly ag-

ing population and increased prevalence of metabolic dis-

eases. KRT is not widely accessible in low-middle income 

countries of the Pacific Islands as well as a few South East 

Asian countries. However, high-income countries, compris-

ing 60% of those in the OSEA region, provide high-quality, 

publicly-funded KRT. The cost of PD is lower in the OSEA 

region, except in Myanmar and Brunei Darussalam, than in 

other global regions (mean annual costs of $16,479 vs. glob-

al mean annual costs of $20,524). Thailand is exemplary in 

performance of PD as a widely used KRT; a PD-first policy 

was initiated in Thailand after careful cost analysis studies. 

Thailand has the highest incidence of treated ESKD in the 

world (299 per million population). Similarly, the neighbor-

ing countries of the Philippines and Malaysia have reported 

large increases in the incidence of treated ESKD over the 

last few decades despite limited public funding for KRT [18]. 

Most of the increase in the incidence of ESKD has been at-

tributed to diabetes mellitus. 

Kidney transplantation is available in two-thirds of the 

OSEA countries. Myanmar, Indonesia, and Brunei Darus-

salam have only living donor kidney transplant programs. 

Most countries require patients to pay between 1% and 50% 

of the costs of kidney transplantation; in Australia, however, 

transplantation is publicly funded. 

Australia is the only country in the OSEA region without 

a shortage of kidney care providers. The Pacific Islands 

nations and some lower-middle-income South East Asian 

countries have limited KRT capacity. These countries have 

not yet prioritized kidney health at the national level even 

though CKD has a significant negative impact on death 

rates and disability-adjusted life years [19]. Cambodia has 

recently been able to establish KRT facilities with the help 

of multilateral partnership and collaboration with organi-

zations (ISN) and neighboring countries (Japan) [17]. There 

are two unique challenges to be confronted in the OSEA 

region in terms of kidney care capacity. First, the indige-

nous communities are shown to have a 30% to 40% higher 

kidney disease burden and less accessibility to ESKD care. 

Future preventive interventions and special provision for 

ESKD care to these high-risk groups are necessary. Second, 

the impact of climate change on kidney health is a pressing 

issue in the OSEA region [20], and increases in water crisis 

episodes challenge the sustainability of HD as the main 

KRT modality [21]. 

Middle East Asia 

Of the 13 countries comprising the ISN Middle East, 11 par-

ticipated in the GKHA survey. While most countries, espe-

cially those of the Gulf Cooperation Council, are classified 

as high-income or upper-middle-income groups, existing 

issues act as barriers in achieving universal health coverage 

in this region. These issues include geopolitical tensions, 

refugee crises, hierarchical social structures, and ignorance 

concerning renal diseases. The CKD and ESKD burden is 

high in the Middle Eastern region due to high incidence 

of diabetes mellitus and hypertension, and the burden is 

expected to increase further [22]. Therefore, health infor-

mation systems to capture detailed disease epidemiology 

and national strategies for addressing chronic diseases are 

needed in this region as only 27% of the countries in the 

region have such strategies. Government funding of CKD 

treatment is high in this region, with two-thirds of coun-

tries covering costs of nondialysis CKD medications and 

all countries covering costs of KRT. HD is the predominant 

modality of KRT in all countries in the Middle East. This is 

likely due to lack of funding support and expertise for PD. 
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Iran has the highest number of kidney transplantations in 

the region, 311 per million population, with more than half 

being deceased donor transplantations. This contrasts with 

other countries in this region that favor living donor trans-

plantation. 

Conclusions 

The GKHA is an important initiative that promotes global, 

data-driven collaboration to advocate for equitable kidney 

disease treatment across all countries. The overwhelming 

response rates from individual countries have facilitated the 

creation of a platform for information related to kidney dis-

eases. The Asia-Pacific region is heterogeneous in terms of 

economic development, culture, ethnicity, and epidemiolo-

gy of diseases. Different countries need to develop strategies 

specifically for their priorities. International collaboration 

for scientific and financial inputs is crucial for improving 

kidney disease care in the emerging economies of the OSEA 

and North and East Asia regions. These inputs include the 

increased use of PD and training of the workforce in vascu-

lar access interventions. South Asian countries need to fo-

cus on preventive interventions to decrease the incidence of 

CKD and ESKD. Awareness of kidney disease as a complica-

tion of chronic diseases and improvement of early commu-

nity management of communicable diseases likely to cause 

kidney injury are priorities for preventive intervention. Gov-

ernment spending on healthcare needs an urgent increase 

in most South Asian countries and a few developing econo-

mies of the OSEA to confront the problem of inaccessibility 

to ex-pensive treatments for kidney failure. Risk mitigation 

strategies for CKD prevention and research capacity need to 

be enhanced by the nephrology community in the Middle 

East. 
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