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ABSTRACT
Introduction The burden of chronic kidney disease (CKD) 
is growing rapidly around the world. However, there is 
limited information on the overall regional prevalence of 
CKD, as well as the variations in national prevalence within 
Asia. We aimed to consolidate available data and quantify 
estimates of the CKD burden in this region.
Methods We systematically searched MEDLINE, Embase 
and Google Scholar for observational studies and 
contacted national experts to estimate CKD prevalence 
in countries of Asia (Eastern, Southern and South Eastern 
Asia). CKD was defined as estimated glomerular filtration 
rate (eGFR) <60 mL/min/1.73 m2 or the presence of 
proteinuria. For countries without reported data, we 
estimated CKD prevalence using agglomerative average- 
linkage hierarchical clustering, based on country- level risk 
factors and random effects meta- analysis within clusters. 
Published CKD prevalence data were obtained for 16 
countries (of the 26 countries in the region) and estimates 
were made for 10 countries.
Results There was substantial variation in overall and 
advanced (eGFR <30 mL/min/1.73 m2) CKD prevalence 
(range: 7.0%–34.3% and 0.1%–17.0%, respectively). Up to 
an estimated 434.3 million (95% CI 350.2 to 519.7) adults 
have CKD in Asia, including up to 65.6 million (95% CI 42.2 
to 94.9) who have advanced CKD. The greatest number of 
adults living with CKD were in China (up to 159.8 million, 
95% CI 146.6 to 174.1) and India (up to 140.2 million, 
95% CI 110.7 to 169.7), collectively having 69.1% of the 
total number of adults with CKD in the region.
Conclusion The large number of people with CKD, and the 
substantial number with advanced CKD, show the need for 
urgent collaborative action in Asia to prevent and manage 
CKD and its complications.

INTRODUCTION
Chronic kidney disease (CKD), typically defined 
as glomerular filtration rate (GFR) <60 mL/
min/1.73 m2 or the presence of other markers 
of kidney deterioration such as albuminuria,1 is 
a major public health problem worldwide.2 CKD 
is also strongly interrelated with other major 

Key questions

What is already known about this subject?
 ► Chronic kidney disease (CKD) is a major public health 
problem globally and with the rising prevalence of di-
abetes and hypertension (the leading causes of CKD) 
worldwide, CKD prevalence is projected to increase 
continually.

 ► Much of this increasing burden is expected to be ob-
served in Asia, the most populous continent with a 
population of  >4.5 billion people (60% of the global 
population).

 ► Accumulating data suggest that there is substantial vari-
ation in CKD prevalence across the region, however, a 
comprehensive assessment of the prevalence of CKD 
and the estimation of the absolute number of people 
with CKD in Asia has been lacking.

What are the new findings?
 ► This study was conducted through the Asian Renal 
Collaboration, a group of international investigators 
representing and contributing cohort study data on 
people with CKD from the Asia- Pacific region. To our 
knowledge, this represents the first collaborative re-
view to consolidate available data on CKD prevalence 
in Asia.

 ► Our results show substantial variation in CKD preva-
lence (7.0%–34.3%) across Asia. We estimate that up 
to approximately 434.3 million people have CKD across 
the eastern, southern and south- eastern regions of 
Asia, with most of the disease burden observed in 
China and India (up to 299.9 million). Of the overall 
number of people with CKD, our findings suggest that 
up to 65.6 million have advanced stages of CKD.

What do the new findings imply?
 ► Overall, our results emphasise the substantial bur-
den of CKD in Asia.

 ► These data highlight the increasing importance 
of early detection (including potentially screening 
for CKD) and treatment of CKD in Asia, particularly 
given that achieving meaningful improvements in 
clinical outcomes in individuals with already ad-
vanced CKD has shown to be challenging.
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diseases, including diabetes and cardiovascular disease, 
which remain the leading causes of morbidity and prema-
ture death in this patient population.3

CKD burden is projected to continually increase inter-
nationally,4 driven by the rising prevalence of diabetes, 
which is the leading cause of CKD globally. Much of this 
increasing burden is expected to occur in Asia,5 a region 
that is home to >4.5 billion people or 60% of the global 
population. In South Asia alone, diabetes prevalence is 
estimated to increase by over 150% between 2000 and 
20356 7; while China and India are projected to remain 
as the countries with the highest number of people with 
diabetes by 2035 (a total of 251.7 million people).6 In 
addition, increasing clusters of CKD of unknown aeti-
ology have been reported in parts of South Asia including 
Sri Lanka8 and India.9 Combined with population ageing 
in Asia,10 these data indicate an increasing burden of 
CKD in Asia. However, data on contemporary CKD prev-
alence across this region to better inform future projec-
tions have been relatively sparse, while kidney registries 
in Asia have mostly restricted systematic data collection 
to patients with kidney failure requiring kidney replace-
ment therapy.11 A number of individual reports—from 
the eastern, southern and south- eastern parts of Asia 
(eg, China, India and Vietnam) in particular—suggest a 
wide variation in the CKD prevalence across the region 
(4.7%–17.4%).12–14 A comprehensive systematic overview 
of CKD prevalence specifically in Asia is needed to better 
delineate the burden of CKD and develop region- specific 
strategies aimed at the prevention and management of 
CKD in this region.

Through the Asian Renal Collaboration (ARC), a group 
of international investigators representing and contrib-
uting cohort study data on people with CKD from the 
Asia- Pacific region,15 we conducted a systematic review 
to (1) consolidate available data on CKD prevalence in 
Asia (defined as Eastern Asia, Southern Asia and South- 
Eastern Asia16 and (2) further estimate CKD prevalence 
in countries of Asia where no reported data exist.

METHODS
Search strategy and selection criteria
We performed a systematic review of the literature 
describing CKD prevalence in countries of Asia (defined 
as Eastern Asia, Southern Asia and South- Eastern Asia), as 
per methods described in the prespecified study protocol 
for the ARC study15 and according to the Meta- analysis of 
Observational Studies in Epidemiology (MOOSE) group 
consensus statement.17 CKD was defined as estimated 
glomerular filtration rate (eGFR) <60 mL/min/1.73 m2 
or the presence of proteinuria according to the Kidney 
Disease Improving Global Outcomes (KDIGO) Clin-
ical Practice Guideline.18 Advanced CKD was defined as 
eGFR <30 mL/min/1.73 m2 (KDIGO G stages 4 and 5). 
In brief, cross- sectional or longitudinal cohort studies 
reporting prevalence and/or clinical data on people with 
CKD in a population from the Asia- Pacific region were 

eligible for inclusion. Eligible studies were identified 
through (1) a systematic literature search of MEDLINE 
via Ovid (1946 to January 2020; without language restric-
tion), Embase (1947 to January 2020; without language 
restriction) and Google Scholar (to October 2020) 
searches based on relevant text words and medical subject 
headings related to Asian countries, kidney function and 
proteinuria (online supplemental appendix 1 and 2) 
contacting experts in the region15 for access to relevant 
individual or summary level participant data. Included 
studies involved ≥500 adult (age ≥18 years) participants. 
Reference lists from identified articles were also manu-
ally searched to identify any other relevant studies.

Data extraction and quality assessment
Titles, abstracts and full text articles (if necessary) were 
assessed independently by two authors (TL and TT) to 
determine which studies met the inclusion criteria for 
the systematic review. Data extraction was conducted 
independently by three authors (TL, TT and CH) using 
a standard data extraction form. Disagreements in 
abstract screening and extracted data were adjudicated 
by another reviewer (VP or MJ). For studies which agreed 
to provide additional and/or updated summary or indi-
vidual participant level data, information was collected 
using a standardised central data request form.15 The 
data sought included sociodemographic (age at study 
inclusion, gender, ethnicity, occupation and education), 
comorbid and laboratory (history of stroke and coro-
nary heart disease, systolic and diastolic blood pressure, 
diabetes, lipid profile, obesity, serum creatinine, eGFR 
(calculated using the MDRD19 or CKD- EPI creatinine 
equation20 or as defined by authors), haemoglobin, iron 
status, calcium, phosphate, parathyroid hormone and 
vitamin D levels), medication use (eg, antihypertensive 
and erythropoietin stimulating agents) and CKD preva-
lence.

In addition to study and participant- related data, we 
also obtained country- specific information for 26 Asian 
countries (table 1), including total population estimates 
from the United Nations Population Division16 (number 
of people aged ≥20 years in 2020) and national estimates 
of life expectancy at birth, gross national income (GNI) 
and prevalence of key risk factors of CKD (prevalence 
of diabetes, hypertension (blood pressure ≥140/90 mm 
Hg) and obesity (body mass index ≥30 kg/m2)) from the 
WHO Global Health Observatory data repository.21 Popu-
lation data on Taiwan were obtained from the National 
Statistics (Taiwan) website.22 23

Study quality was judged independently by two 
authors (TL and TT) based on a modified version of the 
Newcastle- Ottawa Quality Assessment Scale for cohort 
studies.24 The criteria assessed were: (1) representative-
ness of the sample, (2) sample size (<3000 vs ≥3000 partic-
ipants; based on the median study size of the included 
studies), (3) comparability of cohort (CKD vs no CKD) 
characteristics, (4) outcome ascertainment and (5) 
reporting of descriptive statistics. For each domain on 

https://dx.doi.org/10.1136/bmjgh-2021-007525
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the scale, the study received a score of 0 (indicating the 
study did not meet the criteria requirement or there was 
insufficient information to determine whether criteria 
requirement was met) or 1 (indicating the study met 
the criteria requirement). Low risk was defined as 4–5 
points, moderate risk as 3 points and high risk of bias was 
defined as 0–2 points.

Data synthesis and analysis
For countries in which overall CKD prevalence data were 
available, the total number of people with CKD was esti-
mated by multiplying the prevalence of CKD by the total 

adult population in 2020 in each of these countries. For 
countries in which more than one study was available, 
random- effects meta- analysis was used to estimate the 
pooled country- specific CKD prevalence. Where avail-
able, this was repeated to separately estimate the number 
of adults with advanced CKD in the included countries.

To allow for estimation of CKD prevalence (and the 
corresponding absolute number of people with CKD) 
in countries for which specific data were lacking, we 
conducted agglomerative average- linkage hierarchical 
cluster analysis, a statistical method that aims to assess 

Table 1 Country- level sociodemographic characteristics and risk factor prevalence of countries in Asia

Countries
Life expectancy at 
birth* (years)

GNI per capita† 
(US$)

Prevalence of 
diabetes‡ (%)

Prevalence of 
BP§≥140/90 mm Hg (%)

Prevalence of 
BMI¶≥30 kg/m2 (%)

Afghanistan 63.2 520 11.9 30.6 5.5

Bangladesh 74.3 1750 9.8 24.7 3.6

Bhutan 73.1 2970 11.8 28.1 6.4

Brunei 74.3 29 390 9.4 18.9 14.1

Cambodia 70.1 1380 7.1 26.1 3.9

China 77.4 9600 8.8 19.2 6.2

India 70.8 2010 8.7 25.8 3.9

Indonesia 71.3 3850 7.7 23.8 6.9

Iran 77.3 5300 12.1 19.7 25.8

Japan 84.3 41 150 6.7 17.6 4.3

Laos 68.5 2450 7.7 24.8 5.3

Malaysia 74.7 10 650 11.1 22.9 15.6

Maldives 79.6 9210 10.9 24.4 8.6

Mongolia 68.1 3630 11.7 29 20.6

Myanmar 69.1 1370 7.4 24.6 5.8

Nepal 70.9 970 10.6 29.4 4.1

North Korea 72.6 No data 5.9 18.2 6.8

Pakistan 65.6 1480 12.4 30.5 8.6

Philippines 70.4 3710 7.2 22.6 6.4

Singapore 83.2 57 900 7.9 14.6 6.1

South Korea 83.3 32 730 8 11 4.7

Sri Lanka 76.9 4040 7.4 22.4 5.2

Taiwan 80.9** 26,594** 6.6†† 24.1‡‡ 8.2§§

Thailand 77.7 6600 8.5 22.3 10

Timor- Leste 69.6 1800 5.5 27.6 3.8

Viet Nam 73.7 2385 5.3 23.4 2.1

*Based on data from the 2019 WHO World Health Data Platform.
†Based on data from The World Bank (2019 GNI per capita).
‡Diabetes was defined as fasting glucose ≥7.0 mmol/L (126 mg/dL), using glucose- lowering agents, and/or the presence of a history of 
diagnosis of diabetes (based on data from the 2014 WHO World Health Data Platform).
§Based on data from the 2015 WHO World Health Data Platform.
¶Based on data from the 2016 WHO World Health Data Platform.
**National Statistics Republic of China (Taiwan).
††International Diabetes Federation.
‡‡Taiwan Ministry of Health and Welfare.
§§World Obesity Federation.
BMI, body mass index; BP, blood pressure; GNI, gross national income.
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for unknown characteristics of defined groups based on 
clustering according to known clinical and/or other attri-
butes (eg, diabetes and GNI).25–28 This method is based 
on a ‘bottom- up’ approach where each observation (ie, 
country) is initially assigned to a separate cluster. Clusters 
with similar attributes (ie, the average ‘distance’ between 
clusters is short) are then sequentially combined until 
only a single cluster remains. In this analysis, we assumed 
that the magnitude of CKD prevalence is proportional to 
the presence of conventional CKD risk factors (diabetes, 
hypertension and obesity) and other country- level vari-
ables (national estimates of life expectancy and GNI 
per capita) such that countries with similar health and 
country- level attributes will have similar CKD prevalence.

Specifically, in estimating CKD prevalence, we (1) stan-
dardised the prevalence of clinical risk factors (diabetes, 
hypertension and obesity) and country- specific charac-
teristics (life expectancy at birth and GNI per capita) to z 
scores (ie, number of SD a value is from predicted mean) 
to allow comparison across countries, (2) grouped the 26 
countries into clusters (online supplemental appendix 
2) based on similarity in country- level characteristics and 
(3) conducted random- effects meta- analysis within each 
cluster containing ≥3 countries to estimate the pooled 
CKD prevalence in each cluster.

The cluster- specific summary CKD prevalence estimate 
(and the corresponding 95% CIs) was used to derive the 
number of people with CKD in countries (in the relevant 
cluster) for which specific data were lacking. For clusters 
which contained two countries, only one of which lacked 
data, the number of people with CKD in the country for 
which CKD prevalence data were unavailable was esti-
mated based on the known CKD prevalence of the other 
country. In countries in which overall CKD prevalence 
data were unavailable, the prevalence of advanced CKD 
reported in the eligible studies was used instead. The 
total number of people (and the corresponding 95% 
CIs) with CKD in Asia were approximated as the sum of 
the estimated number of people with CKD for each of the 
individual countries assessed.

To account for differences in study inclusion criteria 
across the eligible studies (and its potential impact on 
reported CKD prevalence), for each country, we devel-
oped two sets of estimates by grouping eligible studies 
defined as ‘population- based’ and ‘all studies’. We defined 
‘population- based’ studies as eligible community- based 
studies which included a national or regional population 
of adults (≥18 years) without specifying the presence of 
specific diseases or conditions (eg, diabetes or hyperten-
sion) in their inclusion criteria. ‘All studies’ included all 
eligible studies identified for each country in the current 
review.

To test for robustness of our study findings, we 
performed sensitivity analysis restricting study inclusion 
to more recently published studies (published between 
2010 and 2020). All analyses were performed using Stata 
(V.14.1; StataCorp).

Patient involvement
This study involved the secondary use of existing or 
published data and did not include patients as study 
participants. No patients were involved in setting the 
research question, the study design or the overall conduct 
of the study. There are no plans to involve patients in the 
dissemination of study findings.

RESULTS
Search results and characteristics of included studies
Our search strategy identified 7200 articles from which 
582 were selected for full text review (figure 1). Of these, 
220 studies met the inclusion criteria (figure 1), including 
a total of 7 233 151 participants. This includes addition-
ally obtained data on cohorts from China (summary 
level data; n=46 968,12 South Korea (individual partici-
pant data; n=542829 and Taiwan (individual participant 
data; n=3142.30 Study size ranged from 504 to 2 969 502 
participants (online supplemental appendix 3). Of the 
220 included studies, 155 were cross- sectional studies and 
65 were prospective cohort studies (median follow- up 
period of 2.7 years). Eighty- seven studies (40.5%) defined 
CKD based on a combination of both eGFR and protein-
uria (or albuminuria) measurements, while 128 (59.5%) 
studies defined CKD based on eGFR or proteinuria (or 
albuminuria) alone. Most studies used a single measure-
ment of eGFR and/or proteinuria assessment to define 
prevalence (195 studies; 90.3%) and CKD screening 
was performed in 33 studies (15%). One hundred and 
twenty- one (55%), 51 (23.2%) and 48 (21.8%) studies 

Figure 1 Identification of the included studies. CKD, 
chronic kidney disease. AKI, acute kidney injury

https://dx.doi.org/10.1136/bmjgh-2021-007525
https://dx.doi.org/10.1136/bmjgh-2021-007525
https://dx.doi.org/10.1136/bmjgh-2021-007525
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used the MDRD, CKD- EPI or other equations (including 
Cockroft- Gault), respectively, to estimate glomerular 
filtration rate. The mean age of the study participants 
ranged between 20.2 and 86.0 years while the proportion 
of women ranged between 0% and 77%. A summary of 
the study quality assessment is provided in online supple-
mental appendix 4. Ninety- nine (45.8%) had a low risk 
of bias, 76 (35.2%) had a moderate risk of bias and 41 
(18.9%) had a high risk of bias.

Prevalence of CKD in Asia
Overall, of the 26 countries in the region, we obtained 
CKD prevalence data on cohorts from 16 countries; 
table 2). We obtained CKD prevalence data on cohorts 
from five countries in Eastern Asia (98.6% of the adult 
Eastern Asian population), six countries in Southern Asia 
(98.6%) and five countries in South- Eastern Asia (72%). 
There were noticeable differences in catchment areas 
assessed (national vs regional), formulae used to esti-
mate GFR and in the definition of CKD. The complete-
ness of data collection and the robustness in reporting 
varied considerably among included studies. Online 
supplemental appendix 2 shows the results of country 
clustering. Mongolia and Iran were considered individu-
ally as these two countries had substantially different risk 
factor profiles to the other assessed countries (online 
supplemental appendix 2).

Reported CKD prevalence varied widely across the 16 
countries with data, ranging from 7.0% (95% CI 5.1% to 
8.9%) in South Korea to 34.3% (95% CI 0.0% to 71%) in 
Singapore among population- based studies (range across 
all studies: 7.8% (95% CI 6.2% to 9.5%) in Mongolia to 
33.2% (95% CI 22.4% to 44.1%) in Singapore; table 2). 
Advanced CKD ranged from 0.1% (95% CI 0.1% to 
0.2%) in Viet Nam to 17.0% (95% CI 15.2% to 18.8%) 
in both Afghanistan and Pakistan among population- 
based studies (range across all studies: 0.1% (95% CI 
0.1% to 0.2% in Viet Nam to 4.5% (95% CI 0.0% to 
11.8%) in Bangladesh). The prevalence of proteinuria 
or albuminuria also varied widely, ranging from 0.5% 
in Taiwan to 83.5% in Sri Lanka (online supplemental 
appendix 3). We estimated the prevalence of CKD in 
10 countries from where no data were available (total 
population size of people aged ≥20 years: 153.8 million, 
5.2% of the total population of Asia): one in Eastern 
Asia (North Korea), three in Southern Asia (Afghani-
stan, Bhutan and Maldives) and six in South- Eastern Asia 
(Brunei, Cambodia, Laos, Myanmar, Philippines and 
Timor- Leste).

In total, up to an estimated 434.3 million (95% CI 350.2 
to 519.7 million) adults had CKD in Eastern, Southern 
and South- Eastern Asia (315.2 million (95% CI 236.0 to 
396.1 million) based on population- based studies only)—
this included 65.6 million (95% CI 42.2 to 94.9 million) 
with advanced CKD (45.8 million (95% CI 27.2 to 
67.6 million) based on population- based studies only). 
As expected, the absolute number of people with CKD 
was estimated to be highest in China (up to 159.8 million 

(95% CI 146.6 to 174.1)) and India (up to 140.2 million 
(95% CI 110.7 to 169.7 million); table 2), as was the abso-
lute number of people with advanced CKD (China: up 
to 26.4 million (95% CI 22.0 to 31.9 million); India: up 
to 17.9 million (95% CI 11.6 to 24.1 million)). The esti-
mated number of people with CKD and advanced CKD 
in the remaining 24 countries was up to 134.4 million 
and 21.3 million, respectively. Overall results remained 
unchanged in sensitivity analysis limited to more recently 
published studies (between 2010 and 2020; online 
supplemental appendix 5).

DISCUSSION
In this systematic review, we used the best available data to 
estimate the overall prevalence and the absolute number 
of people with CKD in Asia. We observed substantial vari-
ation in CKD prevalence estimates that ranged between 
7.0% and 34.3% and estimate that approximately up to 
434 million people have CKD across the eastern, southern 
and south- eastern regions of Asia. Additionally, our find-
ings suggest that up to an estimated 65 million have more 
advanced forms of CKD (stages 4–5). Overall, these data 
highlight the substantial burden of CKD in Asia that may 
be prevalent at similar or even greater magnitudes in 
some Asian regions (eg, China and India) as compared 
with those observed in other parts of the world including 
North America and Europe. Taken together, our results 
highlight the importance of early detection and treat-
ment of CKD in Asia, particularly given that achieving 
meaningful improvements in clinical outcomes in indi-
viduals with already advanced CKD has shown to be chal-
lenging.

Recently, the Global Burden of Disease (GBD) 
study reported that in 2017, 697.5 million (95% uncer-
tainty interval: 649.2–752.0 million) cases of CKD were 
recorded globally, with an overall prevalence of 9.1%.31 
Overall estimates for Asia in the GBD study were relatively 
comparable to those observed in our study (~434 million 
vs ~387 (95% CI 365 to 532 million) in the current and 
GBD study, respectively). However, several differences 
in country- specific CKD prevalence estimates between 
the two studies are notable. For example, estimates for 
Indonesia were higher in the GBD study (~15.4 million 
vs ~27.2 million, respectively), while lower for Taiwan 
(~4.4 million vs ~2.7 million, respectively). Differences in 
estimates between the two studies may be attributable to 
a number of factors such as differences in study inclusion 
criteria, the time point at which the literature search was 
performed, and analytical methodology used. Another 
recent qualitative systematic review assessing the preva-
lence of CKD specifically in South Asia reported similar 
levels of CKD burden across Bangladesh, India, Nepal 
and Pakistan.32 Collectively, these data underline the high 
burden of CKD in Asia. Of note, our review, based on an 
updated literature search, further indicates that a substan-
tial number of people in this region have advanced stages 
of CKD and suggests that strategies to improve outcomes 

https://dx.doi.org/10.1136/bmjgh-2021-007525
https://dx.doi.org/10.1136/bmjgh-2021-007525
https://dx.doi.org/10.1136/bmjgh-2021-007525
https://dx.doi.org/10.1136/bmjgh-2021-007525
https://dx.doi.org/10.1136/bmjgh-2021-007525
https://dx.doi.org/10.1136/bmjgh-2021-007525
https://dx.doi.org/10.1136/bmjgh-2021-007525
https://dx.doi.org/10.1136/bmjgh-2021-007525
https://dx.doi.org/10.1136/bmjgh-2021-007525
https://dx.doi.org/10.1136/bmjgh-2021-007525
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in this particularly high- risk group (eg, improved access 
to dialysis care) should be prioritised.

We observed substantial variation in CKD prevalence 
across Asia, which may be explained by several factors. 
First, there is substantial variability in the etiological spec-
trum of CKD in the region. Chronic glomerulonephritis 
(eg, IgA nephropathy) remains the leading cause of CKD 
in several countries in Asia while infectious disease (eg, 
hepatitis)- related CKD or those arising from unknown 
causes are highly prevalent in other parts of the region. 
In north and east Asia, it is postulated that relatively rapid 
changes in various sociodemographic and lifestyle factors 
known to drive major chronic disease prevalence has led 
to significant shifts in diabetic nephropathy prevalence 
in the region,33 comparable to estimates observed in 
other parts of the world where diabetic nephropathy typi-
cally predominates as the leading cause of CKD. Several 
clusters with high prevalence of CKD have been reported 
from different parts of South Asia, particularly among 
adult males in agricultural communities. In such cases of 
unknown causality, the condition has been dubbed ‘CKD 
of uncertain aetiology’. Other emerging risk factors 
include pollution.34

Second, we observed substantial variability in the study 
inclusion criteria including age (range: 20.2–86 years) 
and sex (range: proportion of women included; 0%–77%) 
as well as data collection methods and definitions used to 
define CKD (and formulas used to estimate GFR: Modi-
fication of Diet in Renal Disease Study, Chronic Kidney 
Disease Epidemiology Collaboration, Cockroft- Gault or 
others) across the region. In addition, a sizeable number 
of studies specifically included ‘high- risk’ patients (who 
tended to be older than those included in population- 
based studies) in whom CKD would expect to be prev-
alent at higher frequency (eg, cardiovascular disease). 
The observed variability in CKD prevalence across Asia 
may thus be attributable to these differences in patient 
and study characteristics. Such results highlight the 
importance of consistent approaches to data collection 
regarding CKD, and the value of longitudinal assess-
ments to understand changes over time. In addition, the 
value of screening or early detection for CKD, and of 
interventions proven to prevent progression of CKD, as 
well as other complications, should be tested using novel 
models of care, with a particular focus on low- income 
and middle- income countries.

This study has several strengths. Our findings extend 
on previous estimates on CKD burden in the Asian 
region and to our knowledge, represents the first study 
to estimate the absolute number of people with CKD 
specifically in Asia using clustering analysis, an estab-
lished statistical approach used to determine patterns 
of conditions.35 36 We obtained contemporary data from 
16 countries, which encompasses 94.8% of the regional 
adult population, using a comprehensive and system-
atic approach. Some limitations should also be consid-
ered, mainly due to limited data availability, variability 
in the datasets used and their quality and reliability. In 

particular, there was substantial variation in individual 
study inclusion criteria, including studies ‘high- risk’ 
patients which may have contributed to an overestima-
tion of CKD prevalence. While we sought to account for 
this variability by generating separate prevalence esti-
mates using population- based studies only, there may 
be other potential sources of heterogeneity we have not 
considered.

We were unable to obtain CKD prevalence data for 10 
countries (and had to rely on our estimates to obtain 
regional figures) while 41 studies (18.9%) were assessed 
as having high risk of bias. However, given that these data 
limitations only pertained to a small proportion of the 
studied population (10 countries encompassing 5.2% 
of the regional population; and that the 41 studies with 
high risk of bias comprised only 5.3% of the studied 
population in this review), the impact on the overall find-
ings is likely small. In addition, the two countries with 
the largest populations in the region, China and India, 
do not have comprehensive data on national studies or 
CKD registries. As such, the potential for within- country 
variability arising from the limited availability of nation-
ally representative data, cannot be excluded. As we used 
advanced CKD prevalence values in place of overall CKD 
prevalence where such estimates were unavailable, the 
total number of patients with CKD in these regions may 
have been underestimated. It is also possible that CKD 
prevalence is under reported as the number of publi-
cations we identified for some countries were relatively 
small. Most studies used only a single creatinine measure-
ment to calculate eGFR, with no follow- up measurements 
to confirm CKD. This may have resulted in overestima-
tion of CKD prevalence due to high false positive rates. 
Furthermore, while the clustering model we used to 
derive CKD prevalence in countries where no such esti-
mates were available accounted for major risk factors 
associated with CKD such as diabetes and hypertension, 
there are likely additional factors (eg, other cardiovas-
cular risk measures) which we were unable to account for 
due to limited availability of information.

CKD is a major, growing, health concern in Asia, partic-
ularly in China and India, affecting a substantial propor-
tion of its population. Our study results highlight the 
need for a collaborative action in the region to combat 
CKD and its complications including CVD and death.
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