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CKD Epidemiology

CKD is common

Only 10% of CKD patients are aware of their 
disease

Referral to nephrology is often delayed until 
very late stages



Vulnerable populations:
 The elderly, minority Black and LatinX 

African Americans 
comprise 12% of the 
total U.S. population, 
but 33% of all dialysis 

patients*Men, African 

Americans and 

Latinos are more 

likely to progress 

to ESKD



CKD Awareness is extremely low

Chi et al. AJKD 2020; 76(2): 174-183



Risk Factors 
for CKD

The two most common 
causes of CKD are Diabetes 
(type 2) and Hypertension, 
accounting for roughly two-
thirds of CKD!



Job #1: Clean the Blood
Assessing Kidney Function

• How well the kidney cleans the blood is 
typically reflected by the Glomerular 
Filtration Rate (GFR)

• Estimated by measuring creatinine in the 
blood and using an equation (eGFR) 

• CKD-Epi (race free) for adults

• U25 for adolescents and children

• “Normal” 100-120 ml/min/1.73 m2

• https://www.kidney.org/professionals/kd
oqi/gfr_calculator

https://www.kidney.org/professionals/kdoqi/gfr_calculator
https://www.kidney.org/professionals/kdoqi/gfr_calculator
https://www.kidney.org/professionals/kdoqi/gfr_calculator


Proteinuria: the problem with leaky kidneys

Job #2: Preventing loss of important nutritional factors



CKD Heat 
Map



There are only 2 outcomes for CKD



Cardiovascular Risk from CKD

Adapted from: Hemmelgarn BR et al. JAMA. 2010;303(5):423-429.

Risk of Myocardial Infarction Risk of All-Cause Mortality
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Interaction between CVD and CKD

Cardiovascular 
Disease 

Progressive Disease
& Death

Hypertension

Inflammation

Oxidative Stress

RAAS activation

SNS activation

Vascular Calcification

Uremic toxins

Fluid retention

Anemia

Hypertension

Inflammation

Oxidative Stress

RAAS activation

SNS activation

Myocardial disease

Valvular disease

Dyslipidemia

Heart Failure Genetics
Environmental Exposures

Diabetes
Age

Fluid retention
vasoconstriction



CKD and water clearance

60% of people 
afflicted with 

congestive heart 
failure have 

concurrent CKD



Pathogenetic 
factors in CKD 
and its 
progression



Sheer stress and vascular damage

Renin-Angiotensin-
Aldosterone 
Inhibitors:

ACEis
ARBs
MRAs

SGLT2 inhibitors:
Dapagliflozin
Empagliflozin
Cangliflozin



Inflammation, oxidative stress and fibrosis 
lead to CKD and its progression

Endothelin 
antagonism

Glucagon-like 
peptide 
agonists

SGLT2i and 
mineralocorticoid 

receptor 
antagonists



Multitargeted therapy is necessary to prevent ESKD, 
cardiovascular events and death

Neuen et al. Circulation 2024; 149: 450-462



Barriers to 
preventing 

CKD 
progression

• Better markers of kidney 
function

• Predictors of incident and/or 
worsening kidney disease

• Noninvasive approaches to 
diagnosing the ‘type’ of kidney 
disease

• What cell types and molecular 
pathways are important to 
different ‘types’ of kidney 
disease

• Methods to understand what 
pathways are most important to 
slowing an individual’s disease 
process

• Better treatments to slow the 
progression of CKD

• An easy way to individualize 
combination pill therapy

• Ways to help improve 
adherence to treatments

• Devices or methods to deliver 
treatment directly to the 
kidney 

• Reduce pill burden

• Avoid systemic side 
effects

• Maximize dose-response
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