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Early identification of kidney disease can protect kidney health, prevent kidney disease progression 
and related complications, reduce cardiovascular disease risk and decrease mortality. We must ask 
“Are your kidneys ok?” using serum creatinine to estimate kidney function and urine albumin to 
assess for kidney and endothelial damage. Evaluation for causes and risk factors for chronic kidney 
disease (CKD) includes testing for diabetes and measurement of blood pressure and body mass 
index. This World Kidney Day, we assert that case-finding in high-risk populations, or even popula-
tion level screening, can decrease the burden of kidney disease globally. Early-stage CKD is 
asymptomatic, simple to test for and recent paradigm shifting CKD treatments such as sodium glu-
cose co-transporter-2 inhibitors dramatically improve outcomes and favour the cost-benefit analy-
sis for screening or case-finding programmes. Despite this, numerous barriers exist, including re-
source allocation, healthcare funding, healthcare infrastructure and healthcare-professional and 
population awareness of kidney disease. Coordinated efforts by major kidney non-governmental 
organisations to prioritise the kidney health agenda for governments and aligning early detection 
efforts with other current programmes will maximise efficiencies. 
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INTRODUCTION  

    Timely treatment is the primary strategy to protect 

kidney health, prevent kidney disease progression and 

related complications, reduce cardiovascular disease 

risk and prevent premature kidney-related and cardio-

vascular mortality. 1-3 International population assess-

ments show low awareness and low detection of kidney 

disease and substantial gaps in treatment.2 People with 

kidney failure universally express the preference for 

having been diagnosed early in their disease trajectory 

to allow more time for educational, lifestyle and phar-

macologic interventions.4 Therefore, increasing 

knowledge and implementing sustainable solutions for 

early detection of kidney disease to protect kidney 

health are public health priorities.2,3  

 

EPIDEMIOLOGY AND COMPLICATIONS OF 
KIDNEY DISEASE 

    Chronic kidney disease (CKD) is prevalent, affecting 
10% of the world’s population, or over 700 million 
people.5 Almost 80% of the population with CKD re-
side in low-income countries (LICs) and lower middle-
income countries (LMICs), with approximately 1/3 of 
the known affected population living in China and India 
alone.5,6 Prevalence of CKD increased by 33% between 
1990 and 2017.5  Increasing prevalence of CKD is driv-
en by population growth, aging and the obesity epidem-
ic, resulting in higher prevalence of two major risk fac-
tors for CKD: type-2 diabetes mellitus (T2DM) and 
hypertension. In addition, risk factors for CKD beyond 
cardiometabolic conditions contribute to the rising bur-
den of kidney disease, including social deprivation, 
pregnancy-related acute kidney injury (AKI), preterm 
birth and increasing environmental threats (infections, 
toxins, climate change, air pollution).5,7 These threats 
disproportionately affect people in LICs and LMICs.8 

      Undetected   and   untreated   CKD   is  more  likely 

to progress to kidney failure and cause premature mor-
bidity and mortality. Globally, more people died in 
2019 of cardiovascular disease (CVD) attributed to 
reduced kidney function (1.7 million people) than kid-
ney disease alone (1.4 million).5 CKD is expected to 
rise to the 5th most common cause of years of life lost 
by 2040, surpassing T2DM, Alzheimer’s disease and 
road injuries.9  The rising mortality of kidney disease is 
remarkable in contrast to other non-communicable dis-
eases (NCDs) such as CVD, stroke and respiratory dis-
ease, which are projected to experience a decline in 
mortality.8 Even in early stage CKD, multi-system mor-
bidity decreases quality of life. In particular, mild cog-
nitive impairment is associated with early stage CKD 
and it is possible that early CKD detection and treat-
ment could slow cognitive decline and reduce the risk 
of dementia.10 CKD in children has profound additional 
effects, threatening growth and cognitive development 
and with lifelong health and quality of life implica-
tions.11,12 The number of people on kidney failure re-
placement therapy (KFRT) – dialysis and transplanta-
tion - is anticipated to more than double to 5.4 million 
from 2010 to 2030.13,14 KFRT, especially haemodialy-
sis, is unavailable or unaffordable to many in LICs and 
LMICs, contributing to millions of deaths annually. 
LICs and LMICs comprise 48% of the global popula-
tion but account for only 7% of the treated kidney fail-
ure population.15  

 

WHO IS AT RISK OF KIDNEY DISEASE? 

    Testing people at high-risk for kidney disease (case-
finding) limits potential harms and false-positive test 
results compared with general population screening that 
should only be considered in high income countries 
(HICs). Limiting testing to those at increased risk of 
CKD would still capture a large proportion of the glob-
al population. Moreover, targeted case-finding in pa-
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tients at high risk of CKD, is not optimally performed 
even  in  HICs.  About  1 in  3  people  worldwide  have  
diabetes and/or hypertension. There is a bidirectional 
relationship between CVD and CKD, with each in-
creasing the risk of the other. The American Heart As-
sociation and European Society of Cardiology call for 
testing those with CVD for CKD, as part of routine 
cardiovascular assessments.1,16 

     Other CKD risk factors include family history of 
kidney disease (e. g. APOL1-mediated kidney disease 
common in people of West African ancestry), prior 
AKI, pregnancy-related kidney disease (e.g. pre-
eclampsia), malignancy, autoimmune disorders 
(systemic lupus erythematosus, vasculitis), individuals 
born with low birth weight or pre-term, obstructive 
uropathy, recurrent kidney stones, and congenital 
anomalies of the kidney and urinary tract (CAKUT), 
see Figure 1.3 The social determinants of health strong-
ly affect CKD risk, both for individuals and at a coun-
try level. In LICs and LMICs, heat stress for agricultur-
al workers is thought to cause CKD of unknown aetiol-
ogy, an increasingly recognised major global cause of 
CKD.17 In addition, envenomation, environmental tox-
ins, traditional medicines and infections (viral hepatitis 
B or C, HIV, and parasites) deserve consideration as 
risk groups, especially in endemic areas.18,19  

 

 

by treating risk factors; secondary prevention reduces 
progression and complications in those with detected 
CKD; and, tertiary prevention improves outcomes in 
those with kidney failure by improving management, 
such as improved vaccination or optimal dialysis deliv-
ery.20 Primary and secondary prevention strategies can 
utilise the eight golden rules for kidney health promo-
tion; healthy diet, adequate hydration, physical activity, 
blood pressure monitoring and control, glycaemic mon-
itoring and control, avoidance of nicotine, avoidance of 
regular use of non-steroidal anti-inflammatory drugs 
and targeted testing for those with risk factors.21 Five of 
these are identical to ‘Life’s Essential 8’ rules for im-
proving and maintaining cardiovascular health which 
also include healthy weight, adequate sleep and lipid 
management.22 Early detection focuses on secondary 
CKD prevention that involves protecting kidney health 
and reducing cardiovascular risk. 

 

ARE YOUR KIDNEYS OKAY?  

     Globally, early detection of CKD is rare, haphazard 
and even less likely to occur in LICs or LMICs. Cur-
rently, only three countries have a national programme 
to actively test for CKD in at-risk populations and a 
further 17 countries actively test at-risk population dur-
ing routine health encounters.23 Even in HICs, albumi-
nuria is not assessed in over half of people with T2DM 
and/or hypertension.24-26 Startlingly, in those with docu-
mented reduced kidney function, a diagnosis of CKD is 
often missing. A study in HICs showed absence of 

HOW CAN WE CHECK KIDNEY HEALTH? 

     Conceptually, there are three levels of CKD preven-
tion. Primary prevention reduces the incidence of CKD 

Figure 1: Risk factors for CKD. 
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CKD diagnosis among 62-96% of the population with 
laboratory evidence of CKD stage G3.27 

    We recommend that healthcare professionals perform 
the following tests for all risk groups to assess kidney 
health, see Figure 2:  

a) Blood pressure measurements as hypertension is the 
most prevalent risk factor for kidney disease world-
wide.3,28,29 

b) Body Mass Index (BMI) since obesity is epidemiologi-
cally associated with CKD risk indirectly through T2DM 
and hypertension and as an independent risk factor. Vis-
ceral adiposity contributes to monocyte microinflamma-
tion and cardiometabolic kidney risk.3,28,29  

c) Testing for diabetes with glycosylated haemoglobin or 
fasting blood sugar or random glucose is part of kidney 
health assessment as T2DM is a common risk factor. 
3,28,29  

d) Evaluating kidney function by using serum creatinine to 
estimate GFR (eGFR), is recommended in all settings.3 

GFR should be estimated with a validated, race-free 
equation appropriate for the country or region and age 
group. 3 In general, the eGFR < 60 ml/min/1.73m2 is the 
threshold for CKD in adults and children, although a 
threshold of < 90 ml/min/1.73m2 can be flagged as “low” 
in children and adolescents over the age of 2 years. 3 A 
limitation of creatinine-based eGFR is that creatinine is 
also a marker of nutrition and muscle mass. Therefore, 
states of malnutrition and frailty overestimate kidney 
function.3,30 Thus, eGFR using the combination of serum 
creatinine and cystatin C is generally more accurate than 
either biomarker alone in most clinical contexts. Howev-
er, the feasibility of cystatin C use is mainly limited to 
HICs because of assay availability and cost relative to 
creatinine. 3,30,31 

e) Testing for kidney damage (albuminuria). In adults and 
children, a first morning sample is preferred for as-
sessing albuminuria. 3 In adults, quantitative urinary 
albumin-creatinine ratio (uACR) is preferred as the most 
sensitive test. 3 Importantly, urinary albumin is in the 
process of being standardised analytically, which should 
ultimately facilitate worldwide uACR standardisation.32 

In children, both protein-creatinine ratio (uPCR) and 
uACR should be tested in order to assess tubular pro-
teinuria. 3 Semiquantitative albuminuria testing allows 
for flexibility for point of care or home-based testing. 33 
Semiquantitative or qualitative screening tests should be 
positive in >85% of individuals with quantitative uACR 
30 mg/g or more to be useful. 34 In resource-constrained 
settings, urine protein dipstick testing may be used with 
a threshold of +2 proteinuria or greater to reduce false 
positive results for repeat confirmatory testing. 35 

 

In specific populations, the following can be consid-
ered: 

f) Testing for haematuria is notable as the forgotten risk 
factor in recent clinical practice guidelines. It is particu-
larly important for those at risk for glomerular disease, 
particularly IgA nephropathy. 36 

g) Baseline imaging in groups with signs or symptoms of 
structural abnormalities (e.g. pain and haematuria) to 
evaluate for kidney masses, cysts, stones, hydronephro-
sis or urinary retention is important. Antenatal ultra-
sound can detect hydronephrosis and other CAKUT. 

h) With increasing availability of genetic testing, family 
cascade CKD testing is indicated when there is a known 
genetic risk of kidney disease. 37 

i) In those who have an occupational risk of developing 
kidney disease, kidney testing should be offered as part 
of occupational health programmes. 

j) Those who donate kidneys should be included in a post-
donation surveillance programme to assess kidney health 
over the long-term.38  

 

POTENTIAL BENEFITS OF EARLY DETEC-
TION 

Screening for CKD fits with many of the World Health 
Organisation’s Wilson-Jungner principles. Early stage 
CKD is asymptomatic and effective treatments, includ-
ing lifestyle modification, interdisciplinary care and 
pharmacologic interventions are established.2,3,30,35 
WHO essential medicines that improve CKD outcomes 
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should be widely available, including ACE inhibitors, 
angiotensin receptor blockers, statins and sodium glu-
cose co-transporter-2 inhibitors (SGLT2i).2,39 SGLT2i 
alone are estimated to decrease the risk of CKD pro-
gression by 37% in people with and without diabetes.40 
For a 50-year old person with albuminuria and non-
diabetic CKD, this could extend their future period of 
healthy kidney function from 9.6 years to 17 years.41 
These essential medicines reduce progression to more 
advanced CKD stages and limit cardiovascular hospi-
talisation to provide short-term cost-effectiveness, espe-
cially for LICs. Where available and affordable the 
range of new paradigm-shifting medications to slow 
CKD progression also includes glucagon-like peptide-1 
receptor antagonists, non-steroidal mineralocorticoid 
receptor antagonists, endothelin receptor antagonists 
and specific disease-modifying drugs (e.g. complement
-inhibitors) that herald an exciting new era for nephrol-
ogy. 

     Considering the significant healthcare costs associat-
ed with CKD, particularly hospitalisation and kidney 
failure, effective preventive measures offer clear eco-
nomic benefits for both HICs and LICs. CKD confers 
enormous costs to the individual, their families, 
healthcare systems and governments worldwide. In the 
United States, CKD costs Medicare over US$ 85 billion 
annually.13 In many HICs and MICs, 2-4% of the health 
budget is spent on kidney failure care alone. In Europe, 
healthcare costs associated with CKD are higher than 
those associated with cancer or diabetes.42 Reducing the 
burden of kidney care worldwide will also have pro-
found environmental effects, as it will save water and 
plastic waste, especially associated with dialysis.43 On 
an individual level, CKD costs are frequently cata-
strophic, particularly in LICs and LMICs, where the 
individual largely bears the burden of payment. Only 
13% of LICs and 19% of LMICs cover the costs of 
KFRT for adults.15 CKD causes 188 million people in 
LICs and LMICs annually to be faced with catastrophic 
healthcare expenditures.44 

    The most widely cited and studied incremental cost 
effectiveness ratio (ICER) threshold to assess screening 
is US$ <50,000 per quality-adjusted life year 
(QALY).45 If the prevalence of CKD is high, a popula-
tion-wide screening strategy should be considered in 
HIC.33,46  For example, in the United States, a recent 
Markov simulation model of population-wide screening 
for CKD, which included appropriate SGLT2i treatment 
added to standard of care ACE inhibitors or angiotensin 
receptor blockers for adults age 35 to 75 years old with 
albuminuria, concluded that screening to identify CKD 
would be cost-effective.46 In addition, an analysis of a 

home-based general population semiquantitative albu-
minuria screening in Holland was also found to be cost 
effective.33 Case finding to detect CKD in higher risk 
groups rather than mass or general population screening 
will reduce costs and other harms whilst increasing the 
true positive rate of the screening tests.3,35,45 An alter-
nate ICER threshold proposed by WHO is <1-3 times 
the ratio of the gross domestic product per capita in-
come per QALY can be used to assess case finding ap-
proaches in LIC and LMIC.45 The recommended tests 
for detecting kidney disease are low-cost and minimally 
invasive, facilitating their administration across diverse 
settings. Basic testing of eGFR and urinary ACR are 
widely available and using urine dipstick testing where 
quantitative proteinuria testing is unavailable or unaf-
fordable will drastically reduce testing costs.31  

     If coupled with effective intervention, early identifi-
cation of people with kidney disease will benefit the 
individual, the healthcare system, governments and the 
economy.44 Health and quality of life benefits for the 
individual would lead to improved productivity, espe-
cially in the young with more working years ahead, and 
to developmental/educational improvements in children 
and young adults. Individuals would face less cata-
strophic health expenses, governments and healthcare 
systems will save money not only on CKD care, but 
also on CVD costs, and economies will benefit from 
more worker participation. This is especially crucial for 
lower-income countries, where the greatest burden of 
CKD exists and is cruelly coupled with the lowest abil-
ity for governments and individuals to afford kidney 
care.  
 

CHALLENGES AND SOLUTIONS FOR IMPLE-
MENTATION 

    Structural barriers to widespread identification and 
treatment of people with CKD include cost, reliability 
of testing and lack of health information systems to 
track CKD burden. These are underpinned by a lack of 
relevant government and healthcare policy, low 
healthcare professional knowledge and implementation, 
poor general population perceived kidney disease risk 
and low patient CKD awareness. Solutions for imple-
menting effective interventions include tying CKD 
identification to existing screening programmes, edu-
cating the public and primary care professionals and 
leveraging non-governmental organisation (NGO) joint 
advocacy programmes to focus health policy agendas 
on kidney disease. Any solutions must balance the po-
tential benefits and harms of screening and case-finding 
programmes. Ethical implications for consideration 
include the availability of resources (such as healthcare 

Vassalotti & Francis, et al. Brunei International Medical Journal. 2025;21:29 

29 



 

 14 

workers and medicines), the affordability of testing and 
treatment, false positives or negatives and anxiety for 
patients and their families.47  

    Screening and case-finding programmes require 
workforce capacity, health information systems, relia-
ble testing equipment and equitable access to medical 
care, medicines, vaccines and medical technologies. 
Primary care is at the front lines of the battle to protect 
kidney health, particularly in LICs and LMICs. The 
tiny nephrology workforce, with a median global preva-
lence of 11.8 nephrologists per million population and 
an 80-fold difference between LICs and HICs, is inade-
quate to detect and manage the vast majority of CKD.23 
As for other chronic diseases, primary care clinicians 
and other frontline health workers are foundational to 
early detection of CKD.48 Testing must be affordable, 
simple and practical, with point-of-care creatinine test-
ing and urine dipsticks useful in resource-limited set-
tings.31 Educational efforts directed at primary care 
clinicians are key to integrating CKD detection into 
routine care, despite constrained time and resources.49-51 
Automated clinical decision support could leverage 
electronic health records to identify people with CKD 
or at high-risk of CKD and recommend appropriate 
actions to clinicians (Figure 2).  

     Currently, few countries have CKD registries, limit-
ing our ability to highlight the disease burden to gov-
ernments. Knowledge of CKD burden assists in priori-
tising kidney health needs, which should then progres-
sively expand to encompass the full spectrum of kidney 
care.52 A global survey revealed only a quarter of the 
countries (41/162) had a nation specific CKD strategy 
and fewer than a third (48/162) recognised CKD as a 
public health priority.23 WHO's recognition of CKD as 
a major driver of NCD mortality would be impactful in 
increasing awareness, improving local surveillance and 
monitoring to implement clinical practice guidelines 
and improving resource allocation.2 

     Programmes for the early detection of CKD will 
require extensive coordination and engagement of 
stakeholders, including governments, health systems 
and insurers. International and national kidney organi-
sations, such as the International Society of Nephrology 
(ISN), already advocate to the WHO and individual 
governments for the prioritisation of kidney disease. 
We must continue this work, collaborating to stream-
line early detection programme planning and imple-
mentation. Connection to existing community interven-
tions (e.g. cardiovascular disease prevention) in LMICs 
and HICs can decrease cost and maximise efficiencies 
by integrating into existing programmes. Such pro-

grammes will need to be adapted to the local context 
and can be held in a variety of settings, such as individ-
ual healthcare practices, hospitals, as well as regional or 
national healthcare facilities or as outreaches in rural 
communities. Depending on local regulations and re-
sources, screening and case-finding can also take place 
outside of medical settings such as town halls, churches 
or markets. Volunteers in the community can also assist 
with community-based screening and case-finding ef-
forts.  

     In conjunction with reorienting the clinical practice 
of healthcare professionals to a greater focus on timely 
detection of CKD, we must focus on general population 
perceived risk education and health promotion activi-
ties, as well as education programmes aimed at patient 
awareness and empowerment. General population 
awareness of kidney disease is poor, with 9 out of 10 
people with CKD unaware they are affected.53 Cover-
age of kidney disease is missing from the mainstream 
conversation, with an analysis of lay press showing 
kidney disease was 11-times under-represented in dis-
cussed compared to the actual cause of death.54 A num-
ber of national and international organisations have 
developed public-facing quizzes on risk of kidney dis-
ease, supported by a regional study that showed social-
ly vulnerable patients with hypertension do not under-
stand their kidney risks.21,55-57 Online and direct educa-
tion for healthcare professionals can improve consumer 
health literacy. Patient activation, engagement, and 
shared decision-making are downstream impacts of 
awareness. Awareness education is nuanced for CKD, 
including detection and risk stratification to inform and 
empower rather than frighten regarding the timing and 
extent of interventions (see Box 1).4,27,57 Getting the 
balance right will optimise self-efficacy and patient, 
family and caregiver engagement.  

CONCLUSION: A CALL TO ACTION 

We call on all healthcare professionals to check the 
kidney health of their patients at risk of kidney disease. 
In tandem, we must work with public health organisa-
tions to improve the general population’s perceived risk 
of kidney disease and empower people at risk to seek 
kidney health checks. To ensure this change can be 
delivered, we must work with healthcare systems, gov-
ernments and the WHO to prioritise kidney disease and 
create effective and efficient early detection pro-
grammes for kidney disease. Only then will the para-
digm-shifting benefits of lifestyle change and pharma-
cologic treatments translate to better kidney and overall 
health for people all around the world. 
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I actually didn’t fully understand because nobody had actually given me the full information of what I had in a way that I 
could kind of go, ‘Well this is what I’ve got [CKD], and this is why I’ve got it.’ 

[the clinicians] they can answer those [kidney health] questions, ... but it’s all very jargonistic. 

I didn't know what it [CKD] meant so I couldn't really share it with other people. 

I may not know what my [kidney health] numbers are, but I do know what the tests are, and I do know that I've had 
them done before. 

Well, let me put this way: I'm now well aware now of the significance of the kidneys and about what the issues are here. 
And I would definitely consider... When I go to the doctor, I would say to him, “Now, listen. You did the blood tests. But 
how are my kidneys doing? What are the numbers? 

I know that they have done urine tests in the past, and I know protein and sugar was in my urine. 

I went from never taking a tablet to taking 22 tablets. What going on here? I didn’t know what they were. But I just num-
ber them and that did help me a lot because I realised what was going on but some of them, every time I went there [to 
see the doctor], I’d get another tablet. I knew that I had to take it because they knew what they were doing, the doctors 
that I went to see. 

This [CKD] is something new, so immediately I was like, just another thing to be concerned about. But then I felt kind of 
empowered, and like I really do want to get ahead of this thing. I feel like I do want to have a conversation with my 
primary care physician. 

What I would be mostly interested in is what is happening, why is it happening, and what can I do to slow it [CKD] 
down? 

Abbreviations 
CKD Chronic kidney disease 
LICs Low-income countries 
LMICs Lower middle-income countries 
T2DM Type 2 diabetes mellitus 
AKI Acute kidney injury 
CVD Cardiovascular disease 
NCDs Non communicable diseases 
KFRT Kidney failure replacement therapy 
HICs High-income countries 
BMI Body mass index 
QALYs Quality adjusted life year 
ICER Incremental cost effectiveness ratio  
NGO Non governmental organisation 
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