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The Global Patient Alliance for Kidney Health envisions health care systems that treat chronic
kidney disease as a public health priority. By ensuring at-risk patients can access comprehensive
screening and early treatment, disease progression can be slowed, and mortality prevented.



KEY POINTS

Chronic kidney disease poses a growing
threat, with dire consequences for individual
patients and caregivers, economics, global health,
and the environment.

Treatments are available, but they are most
effective at reducing or preventing the devastating
and costly consequences if begun before the
disease reaches an advanced stage.

Most patients with chronic kidney
disease are unaware of their condition,
SO screening strategies are essential to identify
those affected.

Policymakers worldwide have an
opportunity to reduce the burden of chronic
kidney disease by ensuring greater access to
screening and earlier treatment.




A GATHERING GLOBAL STORM

Global Health Impact

Chronic kidney disease affects approximately 850 million
people worldwide—more than 10% of the population.’

Chronic kidney disease (a reduction in kidney function
lasting 3 months or longer) is characterized by the
progressive loss of kidney function that can lead to kidney
failure, a devastating condition that requires long-term
dialysis or a kidney transplant to avoid death. Chronic
kidney disease is a disease-risk multiplier that increases
the potential for cardiovascular disease, heart failure,

and premature death.23 In 2017 alone, 1.2 million people
worldwide died directly from chronic kidney disease and
an additional 1.4 million people died from its impact on
cardiovascular disease.* Chronic kidney disease is also one
of the greatest risk factors for death from COVID-19.5

The prevalence of chronic kidney disease, and the deaths
it causes, are growing worldwide due to aging, population
growth, and an increase in risk factors such as diabetes
and hypertension.“® In 1990, chronic kidney disease was
the 18" leading cause of death worldwide, increasing to 9%
in 2019,” and projected to be 5th by 2050.°

The burden is particularly evident in low- and middle-
income countries. The age-standardized rates of death from
chronic kidney disease were twice as high in countries with
low-to-middle sociodemographic status as in countries with
high-middle or high sociodemographic index as in 2017.4
Chronic kidney disease is already among the top 5 causes
of death In certain regions of Latin America.*

“Chronic kidney disease
as a cause of mortality is
increasing strikingly.”
DR. ROBERTO PECOITS-FILHO
Chronic kidney disease is also a significant driver of

disability worldwide. It results in 36 million years lost
annually due to illness, disability, or early death.*

The burden of disability is heavy in Latin America, Africa,
the Middle East, and southeast Asia/Pacific, as well as in
areas where concentrated populations of younger people
are afflicted, as more productive life years are lost.

Impact on Patients
and Caregivers

People with chronic kidney disease are generally
asymptomatic at first, and fewer than 10% are even aware
of their condition.” Moreover, most of the symptoms are
not specific to the disease. The “hidden” nature of chronic
kidney disease means that it is often in an advanced stage
by the time it's diagnosed. The result is major morbidity
and mortality, and the need for invasive, costly treatments.

“Nearly 80% of people with
chronic kidney disease in under-
developed countries are unaware

that they have the disease.”

DR. MING-HUI ZHAO

SYMPTOMS OF ADVANCED
CHRONIC KIDNEY DISEASE

- Fatigue (often severe)

+ ltching

+ Nausea and vomiting + Dry skin

- Daytime drowsiness + Heartburn
Poor sleep » Poor mobility
Swollen legs
Sexual dysfunction

Depression

+ Muscle cramps Infection
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People become less able to work as chronic kidney disease
progresses. This often leads to reduced productivity, fewer
work hours, or an inability to work altogether.' This can
be personally and financially devastating for people of
working age, leading to many years of productive life lost.

Younger people with chronic kidney disease face a lifetime
of complications and a higher risk of premature death."

Even after dialysis is initiated, their life expectancy is up to
44 years shorter than that of the general population.'? For

kidney transplant recipients, it's up to 22 years shorter.
Women with chronic kidney disease face a shorter life
expectancy than men.

Chronic kidney disease places a heavy burden on
caregivers.'® ' As extreme fatigue sets in, people with
chronic kidney disease are less able to cook, shop, and
perform other everyday activities. They require more and
more support from caregivers as the disease progresses.’

Patients also need frequent transportation to and from the
hospital, which is costly and disruptive not only to their
work, but also to that of their caregivers. Caregivers miss
more time at work and experience reduced productivity.'
Reduced work leads to lost income for both patients and
caregivers, which is compounded by the costs of
managing chronic kidney disease.’

MOST CAREGIVERS FOR PATIENTS
WITH CHRONIC KIDNEY DISEASE REPORT:'

Reduced ability
to work

>33 hours of care
per week

Severe or very
severe care burden

A Case of Progressive Limitations

and Financial Hardship

At 58, Mrs. B was referred to a nephrology clinic for persistent fatigue and leg
swelling, exacerbated by her unhealthy lifestyle. Initial assessments showed significant

proteinuria and fluid overload. Diagnosed with type 2 diabetes and chronic kidney disease, she started a
comprehensive regimen to manage her blood sugar and blood pressure, alongside a tailored diet and exercise plan.

Despite these efforts, her kidney function declined to advanced chronic kidney disease over the course of 3 years,
profoundly impacting her life. This progression worsened her hypertension and led to signs of heart failure. The burden
of cardiovascular complications accelerated by chronic kidney disease severely limited her physical capabilities and

quality of life.

Frequent medical appointments and the need for ongoing treatment adjustments and frequent clinic visits, lab tests and
hospitalizations added emotional and logistical stress for her family. Financial challenges were significant, as many of her

medications were not covered by insurance and were too costly to afford out-of-pocket, further complicating her care.

Mrs. B's experience highlights the critical importance of early lifestyle changes in managing diabetes and hypertension
to prevent CKD progression. It also underscores the challenges of healthcare coverage and the interplay between

physical health, emotional well-being, and financial stability in managing chronic conditions.

Case contributed by Dr. Roberto Pecoits-Filho
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Economic Impact

The global economic impact of chronic kidney disease is
staggering. And it is poised to grow in the coming years.

Annual direct costs of diagnosed chronic kidney disease
and kidney replacement therapy across 31 countries and
regions are projected to increase from $372 billion in 2022
to nearly $407 billion by 2027.

Direct costs of diagnosed
kidney disease and treatments
for kidney failure could reach

$407 billion by 2027.

As chronic kidney disease progresses, it requires more
frequent and complicated medical care, which dramatically
increases costs. According to a recent estimate, the mean
cost of chronic kidney disease care across 31 countries
and regions, per patient per year, is:

« >$3,000 for stage 3a
(mild chronic kidney disease with protein in urine)

+ >$5,000 for stage 4 (moderate)
+ >$8,000 for stage 5 (advanced)

« >$57,000 for kidney failure requiring
treatment with hemodialysis

+  >$75,000 for the first year after successful
kidney transplantation.'®

Chronic kidney disease also places huge financial burdens
on patients and their families. It is the disease with the
highest number of people experiencing catastrophic health
expenses in low- and middle-income countries."

Meanwhile, kidney replacement therapy (ie, dialysis or
kidney transplantation) carries a high cost and often lacks
dedicated public funding. Many people who need this
treatment simply cannot access it. In SubSaharan Africa,
where dialysis is available, even where partial government
subsidies exist, many patients stop treatment and die once
their resources are depleted.?

But the costs of chronic kidney disease itself are only

part of the equation. Comorbidities such as diabetes and
cardiovascular complications directly attributable to excess
risk caused by chronic kidney disease, including heart
failure, require treatment that further increases costs.?!

Then there are indirect costs that result from reduced
work productivity, absenteeism, early retirement, and
inability to work. Indirect costs associated with chronic
kidney disease have been estimated at >705 euros ($786
USD) per patient per year,? adjusted for inflation. Fewer
than 25% of patients starting dialysis are employed.Z?The
lost productivity is caused not only by disease-related
symptoms but also by time-consuming dialysis treatment
and physician visits.

Environmental Impact

Treatment of chronic kidney disease with hemodialysis
requires large amounts of water and power. And it
generates a disproportionate amount of carbon emission
and medical waste.

For instance, in the United Kingdom, hemodialysis requires
94,000 liters of water and 3000 kWh of electricity per
patient per year.?* The carbon emissions associated with
three-times weekly treatment at hemodialysis centers are
more than seven times as high as the average patient in
the UK healthcare system.?

Peritoneal dialysis has been less thoroughly studied, but
it requires transporting plastic-packed fluid across and
between countries and is therefore expected to have a
substantial environmental impact.?

Global Patient Alliance for Kidney Health 4



RISK FACTORS & TREATMENT

Risk Factors

Age is an important risk factor for chronic kidney disease,
with people aged »65 years having nearly five times the risk
of those aged 18-44 years.?” Other common risk factors are
diabetes, family history, cardiovascular disease, obesity,
hypertension, HIV, hepatitis B and C, smoking, and previous
acute kidney injury.®2

Geography can also play a role. Chronic kidney disease of
unknown etiology affects people in rural, agricultural areas

Risk factors for chronic kidney disease

who work long hours outside in tropical conditions.? It is
also linked to pesticide use among farmers.®

Kidney stones as a cause of chronic kidney disease are

also common in tropical regions, especially in hot weather.
People in low- and low-middle income countries face
additional risks. These stem from environmental change, air
pollution, declining biodiversity, use of insecticides, and high
rates of infectious diseases.®

TYPE OF RISK FACTOR EXAMPLE

Common health-related risk factors

Hypertension, diabetes, cardiovascular disease, prior acute kidney injury

Geographic area

Areas with endemic chronic kidney disease of unknown cause, high
prevalence of selected genetic variants, environmental exposures (eg, in
Australia First Nations Aboriginal and Torres Strait Islander, etc.)

Chronic inflammatory conditions/
multisystem diseases

Systemic lupus erythematosus, vasculitis, HIV, hepatitis B and C viruses,
cancer, repeated urinary tract infections, kidney stones, glomerular diseases

Medication- or procedure-related

Kidney toxicity induced by drugs or contrast medium use

Family history or genetics
cell disease)

APOL1 gene in Black people, Family history of kidney failure, genetic
abnormalities (e.g, polycystic kidney disease, Alport syndrome, sickle

Pregnancy complications

Adapted from KDIGO Guidelines? and Francis et al, 2024°

Effective Treatments

People diagnosed with chronic kidney disease can benefit
from a comprehensive strategy.?

LIFESTYLE CHANGES. Altering one's diet, increasing
exercise, and maintaining a healthy weight can help. So
can smoking cessation.

MEDICATIONS. Renin-angiotensin-adosterone

system inhibitors and, more recently, sodium-glucose
cotransporter-2 inhibitors (SGLT-2is), are established
treatments to delay progression of chronic kidney disease
in suitable patients. These medications may be additive.’!

Preterm birth, small gestational size, pre-eclampsia/eclampsia

Additional novel drugs with additive kidney protective
effects may include mineralocorticoid receptor antagonists
(MRAs) and glucagon-like peptide-1 receptor agonists
(GLP-1RA) in people with type 2 diabetes mellitus.33

COMPLICATION MANAGEMENT. Many people also
need treatment for diabetes, high blood pressure,
cardiovascular disease, anemia, acidosis, bone disease, or
potassium abnormalities.?

Global Patient Alliance for Kidney Health



ADDRESSING THE PROBLEM
THROUGH SCREENING

Screening and Targeted Screening

Increased detection in the early disease stages could substantially alleviate
human suffering and reduce the adverse impact on society.®

Chronic kidney disease can be detected using two strategies:

1. SCREENING: the routine testing of everyone based on a broad criterion
such as older age,

2. TARGETED SCREENING: an approach in which people with more selective
risk factors such as diabetes or hypertension are tested. Due to the differences
in resources and at-risk populations globally, strategies for increased
detection of chronic kidney disease must be tailored to each country or region.

Studies conducted worldwide indicate that screening for chronic kidney disease
is expected to be a cost-effective strategy in a variety of populations.®”

Current testing, however, fails to diagnose most patients early enough for
effective treatment.¥ This is likely due to lack of prioritization, information,
and supportive policies.

Tests for Chronic Kidney Disease

Two simple tests should be done to evaluate chronic kidney disease:

1. BLOOD TEST to assess estimated glomerular filtration rate (eGFR). The
eGFR is calculated using serum creatinine and other simple factors such
as age and gender. A blood test for eGFR can be done at the point of care.

2. URINE TEST to determine urine albumin to creatinine ratio (UACR).
The method of testing for urine albumin varies and can be quantitative or
semi-quantitative (eg, dipstick). The method of urine testing depends on
the healthcare setting.

“ABCDE” INTEGRATED APPROACH TO
CARDIOVASCULAR-KIDNEY-METABOLIC HEALTH: “

The ABCDE approach helps identify the risk for kidney failure and cardiovascular
diseases. This approach recognizes the complex interactions between the

heart and kidneys, leading to integrated screening and treatment. Knowing

the 5 alphabetical factors, A=albuminuria, B=blood pressure, C=cholesterol,
D=diabetes, and E=eGFR, helps physicians categorize patients according to
cardiovascular disease risk.

eGFR=estimated glomerular filtration rate

The Case for
Community-
Based
Screening

Mr. X is a 60-year-

old man who smokes
and drinks alcohol
regularly. He has had
diabetes for 20 years
and hypertension for 11
years, for which he takes
regular medication.

Mr. X stopped by a second
category hospital on kidney
screening day for testing. His
blood pressure and blood
sugar levels appeared high
and his urine dipstick indicated
proteinuria. Upon further
testing, Mr. X had blood and
urine markers indicative of
chronic kidney disease, most
likely diabetic nephropathy. His
medications were adjusted and
new medications such as SGLT2
inhibitors added. After medical
and dietary counseling, Mr. X
stopped smoking and drinking
alcohol and became engaged in
his new life-changing habits.

After 6 months of follow up, his
proteinuria regressed and his
kidney function improved. He is
particularly grateful that, even
though he was asymptomatic, he
stopped by that day for screening,
which led to the diagnosis of
altered kidney function.

Case contributed by Dr. Victorine
Bandolo Nzana




Strategies for Improving Screening

and Targeted Screening

Strategies for improving the screening and targeted screening of chronic kidney

disease are urgently needed worldwide.

Some countries and regions have initiated programs to better identify and treat chronic kidney disease. These programs

may be adapted to different situations worldwide. In addition, existing institutions and approaches may be integrated or

leveraged to encompass chronic kidney disease.

1 LEVERAGING EXISTING SCREENING PROGRAMS.

In some countries, extensive screening programs are already
in place for diseases such as colon cancer. Modeling urine
and blood screening programs for chronic kidney disease on
these existing programs could improve early detection.

“We have initiated an exploratory program in Madrid
that is modeled after or linked to colon screening
programs. In these programs, everyone over age of 50
receives an offer for colon cancer screening....”

DR. ALBERTO ORTIZ

LEVERAGING CLINICAL LABORATORIES.

Clinical laboratories may serve as clinical decision
support systems,*®“? prompting healthcare providers to
notify them that testing for chronic kidney disease may
be advisable for certain patients.

“Chronic kidney disease is a laboratory-based disease.
If we can develop programs with large labs, we can
affect many healthcare providers.”

DR. NAVDEEP TANGRI

INITIATING EMPLOYER-BASED SCREENING.
Employer-based screening has potential benefits for both
employers and employees. In particular, it could enhance
continuity of screening and monitoring and reduce costs
associated with advanced-stage chronic kidney disease,
which is costly for employer-run healthcare plans.

“In China, we have a lot of intra-country migration,
with people moving from one region to another for
work every year. These moves can result in loss of
monitoring by the healthcare system. Local employer-
based screening may help improve this situation.”

DR. MING-HUI ZHAO

4 HUB AND SPOKE MODEL. A hub and spoke model for

screening of chronic kidney disease is successfully used
in India. This model capitalizes on the large countrywide
network of dialysis centers, which act as act hubs that
oversee screening for the surrounding rural areas—the
spokes. In this model, all relatives of patients who come
for dialysis are screened for chronic kidney disease.®

PROVIDING COMMUNITY OUTREACH PROGRAMS.
Community outreach programs for chronic kidney disease
involve proactive screening and have been successful in
traditionally underserved regions.

INTEGRATION INTO A HOLISTIC APPROACH FOR
CARDIOVASCULAR-KIDNEY-METABOLIC HEALTH.
Chronic kidney disease is a cardiovascular risk factor on

par with diabetes and high cholesterol.* This recognition

has led prominent professional societies to propose an
ABCDE approach to screening for treatable contributors to
cardiovascular risk: Albuminuria, Blood pressure, Cholesterol,
Diabetes, and Estimated glomerular filtration rate (€GFR).44
This approach emphasizes the critical interactions between
the heart and kidneys, such that cardiovascular and kidney
conditions are diagnosed and treated in tandem. Given the
link among these conditions, integration of their screening
and management is a sound approach.

“Prevention remains the mainstay in Cameroon because
we don't have the finances for treatment. On World
Kidney Day, nephrologists conduct free screening for
blood pressure, fasting blood sugar, and kidney function
via urine dipstick free of charge in some hospitals and
schools. The media promote this screening, and many
people participate.”

DR. VICTORINE BANDOLO NZANA
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POLICY SOLUTIONS FOR
CHRONIC KIDNEY DISEASE

With screening tests and effective treatments available,
chronic kidney disease is an addressable problem. But
for widespread screening and early treatments to be
implemented worldwide, chronic kidney disease must
first be deemed a global priority. At present, the major
obstacles to early treatment are a lack of awareness
among primary care physicians and the public and low
prioritization by global and national policymakers.

To remedy this situation, policymakers should:

o Treat chronic kidney disease
as a public health priority
alongside other non-communicable
diseases.

9 Ensure that at-risk people can
access comprehensive
screening and early treatment
by promptly taking the necessary

actions at global and national levels.

Strategies tailored to individual countries and regions
can promote increased detection of chronic kidney
disease. In particular:

 For upper middle and high income countries,*
screening for chronic kidney disease should be done
on a national level similar to that of other major non-
communicable diseases. Screening may be based on
age (eg, 45 or 50 years and older37) but should also
be routine for those with related conditions such as
hypertension and diabetes.

* For middle, lower middle, and low income countries,*’
targeted screening for chronic kidney disease should
be done on a national level, with testing cohorts
determined by major regional/local risk factors such
as diabetes, hypertension, endemic chronic kidney
disease, agricultural areas, or other geography-specific
risk factors.

Screening for chronic kidney disease is simple and can be
integrated within existing programs that vary by country
and region. Testing can be done at home or at the point of
care with hand-held devices, including dipsticks for testing
urine ACR and fingerstick Kits for testing blood creatinine.
These devices enable the integration of screening for chronic
kidney disease with ongoing programs or health checks.
For instance, screening for chronic kidney disease may be
integrated with infectious disease screening or maternal
health programs in low-income countries and with blood
pressure or diabetes screening in higher-income countries.

But such strategies will require increased disease
awareness and commitment from policymakers. Only then
can the global community avert the escalating impact

of chronic kidney disease on global health, economics,
patient and caregiver lives, and the environment.

Global Patient Alliance for Kidney Health

10



REFERENCES

Jager KJ, Kovesdy C, Langham R, Rosenberg M, Jha V, Zoccali C. A single
number for advocacy and communication-worldwide more than 850 million
individuals have kidney diseases. Nephrol Dial Transplant. 2019;34(11):1803-5.

Gansevoort RT, Matsushita K, van der Velde M, Astor BC, Woodward M, Levey
AS, et al. Lower estimated GFR and higher albuminuria are associated with
adverse kidney outcomes. A collaborative meta-analysis of general and high-risk
population cohorts. Kidney Int. 2011;80(1):93-104.

van der Velde M, Matsushita K, Coresh J, Astor BC, Woodward M, Levey A,

et al. Lower estimated glomerular filtration rate and higher albuminuria are
associated with all-cause and cardiovascular mortality. A collaborative meta-
analysis of high-risk population cohorts. Kidney Int. 2011;79(12):1341-52.

Global Burden of Diseease Chronic Kidney Disease Collaboration. Global,
regional, and national burden of chronic kidney disease, 1990-2017: a
systematic analysis for the Global Burden of Disease Study 2017. Lancet.
2020;395(10225):709-33.

ERA-EDTA Council ERACODA Working Group. Chronic kidney disease is a key
risk factor for severe COVID-19: a call to action by the ERA-EDTA. Nephrol Dial
Transplant. 2021;36(1):87-94.

Francis A, Harhay MN, Ong ACM, Tummalapalli SL, Ortiz A, Fogo AB, et al.
Chronic kidney disease and the global public health agenda: an international
consensus. Nat Rev Nephrol. 2024.

Institute for Health Metrics and Evaluation (IHME). Global Burden of Disease
2021: Findings from the GBD 2021 Study. Seattle, WA: IHME, 202410 June
2024. Available from: https://www.healthdata.org/sites/default/files/2024-05/
GBD_2021_Booklet_FINAL_2024.05.16.pdf.

Global Burden of Disease Forecasting Collaborators. Burden of disease
scenarios for 204 countries and territories, 2022-2050: a forecasting analysis for
the Global Burden of Disease Study 2021. Lancet. 2024;403(10440):2204-56.

Dharmarajan SH, Bragg-Gresham JL, Morgenstern H, Gillespie BW, Li Y, Powe
NR, et al. State-Level Awareness of Chronic Kidney Disease in the U.S. Am J
Prev Med. 2017;53(3):300-7.

Alma MA, van der Mei SF, Brouwer S, Hilbrands LB, van der Boog PJM, Uiterwijk
H, et al. Sustained employment, work disability and work functioning in CKD
patients: a cross-sectional survey study. J Nephrol. 2023;36(3):731-43.

Kula AJ, Prince DK, Katz R, Bansal N. Mortality Burden and Life-Years Lost
Across the Age Spectrum for Adults Living with CKD. Kidney360. 2023;4(5):615-
21.

Cordero L, Ortiz A. Decreased life expectancy: a health outcome not corrected by
kidney replacement therapy that emphasizes the need for primary prevention of
CKD. Clin Kidney J. 2024;17(5):sfae053.

Fletcher BR, Damery S, Aiyegbusi OL, Anderson N, Calvert M, Cockwell P, et al.
Symptom burden and health-related quality of life in chronic kidney disease: A
global systematic review and meta-analysis. PLoS Med. 2022;19(4):e1003954.

Esposito CC, S., Rangaswami, J., Wu, M-S., Hull, R., Elsayed, H., Reichel, H.,
Garcia Sanchez, J. J., Pentakota, S., Kularatne, T., Fifer, S. PACE-CKD: Health-
related qualit yof life of patients with CKD and caregivers: results from a US
survey [abstract]. Nephrol Dial Transplant. 2023;38.

Garcia Sanchez JJ, Kularatne, T., West, B., Rao, N., Wright, J., Hull, R., Fifer,

S. POS-291 PaCE CKD: Impact of CKD on patients and carers--qualitative
insights from a series of multinational interviews [abstract]. Kidney Int Reports.
2022;7(2).

Michalopoulos SN, Gauthier-Loiselle M, Aigbogun MS, Serra E, Bungay R, Clynes
D, et al. Patient and Care Partner Burden in CKD Patients With and Without
Anemia: A US-Based Survey. Kidney Med. 2022;4(4):100439.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

Chadban S, Arici, M., Power, A., Wu, M-S., Saverio Mennini, F., Arango Alvarez,
J. J., Garcia Sanchez, J. J., Barone, S., Card-Gowers, J., Martin, A,, Retat, L.
Projecting the economic burden of chronic kidney disease at the patient level
(Inside CKD): a microsimulation modelling study. eClinicalMedicine. 2024.

Jha V, Al-Ghamdi SMG, Li G, Wu MS, Stafylas P, Retat L, et al. Global Economic
Burden Associated with Chronic Kidney Disease: A Pragmatic Review of Medical
Costs for the Inside CKD Research Programme. Adv Ther. 2023;40(10):4405-20.

Essue BM Laba T, Knaul F, et al. Economic burden of chronic ill health and
injuries for households in low- and middle-income countries. In: Jamison DT,
Gelband H, Horton S, Jha P, et al., eds. Disease Control Priorities: Improving
Health and Reducing Poverty 3rd edition Washington DC: The International Bank
for Reconstruction and Development/The World Bank; 2017. p. 121-46.

Ashuntantang G, Osafo C, Olowu WA, Arogundade F, Niang A, Porter J, et al.
Outcomes in adults and children with end-stage kidney disease requiring
dialysis in sub-Saharan Africa: a systematic review. Lancet Glob Health.
2017;5(4):e408-e17.

Pollock C, James G, Garcia Sanchez JJ, Carrero JJ, Arnold M, Lam CSP, et al.
Healthcare resource utilisation and related costs of patients with CKD from
the UK: a report from the DISCOVER CKD retrospective cohort. Clin Kidney J.
2022;15(11):2124-34.

Turchetti G, Bellelli S, Amato M, Bianchi S, Conti P, Cupisti A, et al. The social
cost of chronic kidney disease in Italy. Eur J Health Econ. 2017;18(7):847-58.

Erickson KF, Zhao B, Ho V, Winkelmayer WC. Employment among Patients
Starting Dialysis in the United States. Clin J Am Soc Nephrol. 2018;13(2):265-73.

Zoccali C, Barraclough, K., Eckelman M, Cases Amenos, Al, Germond-Duret, Cl,
Pecoits-Filho, R., Garcia Sanchez, J. J., Selvarajah, V, Hubbert, L., Nicholson, L. .
The environmental impact of chronic kidney disease internationally: results of a
life cycle assessment [abstract]. Nephrol Dial Transplant. 2023;38:2695.

Connor A, Lillywhite R, Cooke MW. The carbon footprints of home and in-center
maintenance hemodialysis in the United Kingdom. Hemodial Int. 2011;15(1):39-
51.

Yau A, Agar JWM, Barraclough KA. Addressing the Environmental Impact of
Kidney Care. Am J Kidney Dis. 2021;77(3):406-9.

Department of Health and Human Services. Chronic kidney disease in the
United States, 2023. Atlanta, GA: US Department of Health and Human Services,
Centers for Disease Control and Prevention; 2023. Available from: https://www
cdc.gov/kidney-disease/php/data-research/index.html.

Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work Group. KDIGO
2024 Clinical Practice Guideline for the Evaluation and Management of Chronic
Kidney Disease. Kidney Int. 2024;105(4S):S117-S314.

Paidi G, Iroshani Jayarathna Al, Salibindla D, Amirthalingam J, Karpinska-
Leydier K, Alshowaikh K, Ergin HE. Chronic Kidney Disease of Unknown Origin: A
Mysterious Epidemic. Cureus. 2021;13(8):e17132.

Lebov JF, Engel LS, Richardson D, Hogan SL, Hoppin JA, Sandler DP. Pesticide
use and risk of end-stage renal disease among licensed pesticide applicators in
the Agricultural Health Study. Occup Environ Med. 2016;73(1):3-12

Provenzano M, Puchades MJ, Garofalo C, Jongs N, D'Marco L, Andreucci M,

et al. Albuminuria-Lowering Effect of Dapagliflozin, Eplerenone, and Their
Combination in Patients with Chronic Kidney Disease: A Randomized Crossover
Clinical Trial. J Am Soc Nephrol. 2022;33(8):1569-80.

Perkovic V, Tuttle KR, Rossing P, Mahaffey KW, Mann JFE, Bakris G, et al. Effects
of Semaglutide on Chronic Kidney Disease in Patients with Type 2 Diabetes. N
Engl J Med. 2024;391(2):109-21.

Global Patient Alliance for Kidney Health

11


https://www.healthdata.org/sites/default/files/2024-05/GBD_2021_Booklet_FINAL_2024.05.16.pdf
https://www.healthdata.org/sites/default/files/2024-05/GBD_2021_Booklet_FINAL_2024.05.16.pdf
https://www.cdc.gov/kidney-disease/php/data-research/index.html
https://www.cdc.gov/kidney-disease/php/data-research/index.html

33.

34.

35.

36.

37.

38.

39.

Apperloo EM, Neuen BL, Fletcher RA, Jongs N, Anker SD, Bhatt DL, et al. Efficacy
and safety of SGLT2 inhibitors with and without glucagon-like peptide 1 receptor
agonists: a SMART-C collaborative meta-analysis of randomised controlled
trials. Lancet Diabetes Endocrinol. 2024;12(8):545-57.

Neuen BL, Heerspink HJL, Vart P, Claggett BL, Fletcher RA, Arnott C, et

al. Estimated Lifetime Cardiovascular, Kidney, and Mortality Benefits of
Combination Treatment With SGLT2 Inhibitors, GLP-1 Receptor Agonists, and
Nonsteroidal MRA Compared With Conventional Care in Patients With Type 2
Diabetes and Albuminuria. Circulation. 2024;149(6):450-62.

Rossing P, Anker SD, Filippatos G, Pitt B, Ruilope LM, Birkenfeld AL, et al.
Finerenone in Patients With Chronic Kidney Disease and Type 2 Diabetes by
Sodium-Glucose Cotransporter 2 Inhibitor Treatment: The FIDELITY Analysis.
Diabetes Care. 2022;45(12):2991-8.

Shlipak MG, Tummalapalli, S. L., Ebony Boulware, L., Grams, M. E., Ix, J. H.,

Jha, V., Kengne, A-P., Madero, M., Mihaylova, B., Tangri, N., Cheung, M., Jadoul,
M., Winkelmayer, W. C., Zoungas, S. . The case for early identification and
intervention of chronic kidney disease: conclusions from a Kidney Disease:
Improving Global Outcomes (KDIGO) Controversies Conference Kidney Int
[Internet]. 2021;99:34-47. Available from: https://www.kidney-international.org/
article/S0085-2538(20)31210-2/fulltext#articleInformation.

Cusick MM, Tisdale RL, Chertow GM, Owens DK, Goldhaber-Fiebert JD.
Population-Wide Screening for Chronic Kidney Disease : A Cost-Effectiveness
Analysis. Ann Intern Med. 2023;176(6):788-97.

Komenda P, Ferguson TW, Macdonald K, Rigatto C, Koolage C, Sood MM, Tangri
N. Cost-effectiveness of primary screening for CKD: a systematic review. Am J
Kidney Dis. 2014;63(5):789-97.

Tangri N, Moriyama T, Schneider MP, Virgitti JB, De Nicola L, Arnold M, et al.
Prevalence of undiagnosed stage 3 chronic kidney disease in France, Germany,
Italy, Japan and the USA: results from the multinational observational REVEAL-
CKD study. BMJ Open. 2023;13(5):e067386.

40.

41,

42.

43,

44,

45.

46.

47.

Flores E, Martinez-Racaj L, Torreblanca R, Blasco A, Lopez-Garrigos M, Gutierrez
I, Salinas M. Clinical Decision Support System in laboratory medicine. Clin Chem
Lab Med. 2024;62(7):1277-82.

Flores E, Salinas JM, Blasco A, Lopez-Garrigos M, Torreblanca R, Carbonell R, et
al. Clinical Decision Support systems: A step forward in establishing the clinical
laboratory as a decision maker hubA CDS system protocol implementation in
the clinical laboratory. Comput Struct Biotechnol J. 2023;22:27-31.

Salinas M. Laboratory Medicine: from just testing to saving lives. Clin Chem Lab
Med. 2023;61(10):1677-8.

Sahay M. Hub and spoke model for kidney care -- from prevention to treatment.
Indian J Nephrol. 2024; 34:545-7. doi: 10.25259/1IN_165_2024.

Visseren FLJ, Mach F, Smulders YM, Carballo D, Koskinas KC, Back M, et al.
2021 ESC Guidelines on cardiovascular disease prevention in clinical practice:
Developed by the Task Force for cardiovascular disease prevention in clinical
practice with representatives of the European Society of Cardiology and 12
medical societies With the special contribution of the European Association of
Preventive Cardiology (EAPC). Rev Esp Cardiol (Engl Ed). 2022;75(5):429.

European Renal Association. Available from: https://www.era-online.org/
publications/do-you-know-your-abcde-profile/.

Ortiz A, Wanner C, Gansevoort R, Council ERA. Chronic kidney disease as
cardiovascular risk factor in routine clinical practice: a position statement by the
Council of the European Renal Association. Eur J Prev Cardiol. 2022;29(17):2211-
5.

World Bank Country and Lending Groups. Available from: https://datahelpdesk.
worldbank.org/knowledgebase/articles/906519-world-bank-country-and-
lending-groups. 2024.

GLOBAL PATIENT ALLIANCE for

HEALTH

globalkidneyalliance.org

D00

AstraZeneca has provided a financial sponsorship to the
Global Alliance for Patient Access as the secretariat of
the Global Patient Alliance for Kidney Health.


https://www.kidney-international.org/article/S0085-2538(20)31210-2/fulltext#articleInformation
https://www.kidney-international.org/article/S0085-2538(20)31210-2/fulltext#articleInformation
34:545-7. doi: 10.25259/IJN_165_2024
https://www.era-online.org/publications/do-you-know-your-abcde-profile/
https://www.era-online.org/publications/do-you-know-your-abcde-profile/
http://
http://
http://
https://globalkidneyalliance.org/
https://x.com/globalkidney
https://www.linkedin.com/company/global-patient-alliance-for-kidney-health
https://www.facebook.com/globalkidneyalliance
https://gafpa.org/

