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15% of US adults are estimated to
have chronic kidney disease—that
is about 37 million people.
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Approximately 1in 3 adults with
diabetes (and 1in 5 adults with
high blood pressure) may have
chronic kidney disease.
. R
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More than 1 in

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

Percentage of US Adults Aged 18 Years and Older
With CKD,"' by Age, Sex, and Race/Ethnicity
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CKD Awareness is extremely low

Adjusted awareness
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Risk Factors
for CKD

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

Diabetes

High Blood Pressure

P

Heart Disease

Smoking

O

Family history of
kidney disease




STAGES OF CHRONIC KIDNEY DISEASE GFR* [CURKIDNEY

FUNCTION

JOb #1 Clean the BlOOd Stage1 Kidney damage with normal kidney function 90 or higher
Assessing Kidney Function

Kidney damage with mild loss of

Stage 2 89 to 60 89-60

kidney function

 How well the kidney cleans the blood is
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typica“y reflected by the GlomerU|ar Stage 3a Mild to moderate loss of kidney function 59to 45
Filtration Rate (GFR)
¢ EStImatEd by measu rlng Creatlnlne |n the Stage 3b Moderate to severe |oss of kidney function 44 to 30
blood and using an equation (eGFR) -
’ CKD-EpI (race free) for adUItS Stage 4 Severe |oss of kidney function 29t015 :‘. 29_1;5;‘\:
* U25 for adolescents and children -
o ! ” _ H 2 p
Normal 100 120 ml/mln/173 m Stage 5 Kidney failure Less than 15 Leﬁssgﬁ;r;“}
* https://www.kidney.org/professionals/kd ~—"

. * Your GFR number tells you how much kidney function you have. As kidney disease gets
oqi/gfr calculator

worse, the GFR number goes down.


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

Normal glomerular capillary Capillary with proteinuria
>, " "Urine

proteinuria

Job #2: Preventing loss of important nutritional factors

Proteinuria: the problem with leaky kidneys



CKD Heat
Map

Albuminuria categories
Description and range

Al A2 A3
Prognosis of CKD by GFR
and Albuminuria Categories Normal to Moderately Severely
mildly increased increased increased
<30 mg/g 30-299 mg/g 2300 mg/g
<3 mg/mmol 3-29 mg/mmol | 230 mg/mmol
G1 Normal or high 290
& Gz | Midy 60-90
A decreased
— Q0
E § Mildly to
E o G3a | moderately 45-59
—
= 2 decreased
2 8 Moderately to
B G3b | severely 30-44
g2 decreased
® 0
Severely
oc -
) o4 decreased 1523
G5 Kidney failure <15

Green: low risk (if no other markers of kidney disease, no CKD); Yellow: moderately increased risk; Orange: high risk;

Red, very high risk.
KDIGO 2012




There are only 2 outcomes for CKD

70

47.0%

Incidence of mortality

standardized ten-year cumulative

No Kidney Albuminuria Impaired GFR  Albuminuria &
Disease Impaired GFR

Ten-year mortality in type 2 diabetes by kidney disease manifestation,
adjusted for age, sex and race in NHANES lll.The dashed line indicates
mortality in persons without diabetes or kidney disease. The numbers
above error bars indicate excess mortality above the reference group.




Adjusted Risk per 1000 person-years
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Cardiovascular Risk from CKD

Risk of All-Cause Mortality
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Adapted from: Hemmelgarn BR et al. JAMA. 2010;303(5):423-429.
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Interaction between CVD and CKD

Fluid retention
vasoconstriction

Hypertension

'”:ammat'on Cardiovascular
Oxidative Stress .

‘ Disease _ .
RAAS activation . . ,
o Progressive Disease
SNS activation \
& Death \

Myocardial disease

Hypertension
Inflammation
Oxidative Stress
RAAS activation
SNS activation

Vascular Calcification
Uremic toxins

Fluid retention
Genetics Anemia
Environmental Exposures
Diabetes

Age

Valvular disease
Dyslipidemia
Heart Failure




CKD and water clearance

Weekly total water cleared of urea based on continuous weekly
Kt/V according to chosen method of dialysis

61 | oo 60% of people
-~ afflicted with
e | congestive heart
= Gon [ | b | failure have
e WM. focumal ¥
o concurrent CKD
a _Hpx3 Ppx7 MO §

¢<— " .. STD l/wk urea
eGFR (ml/min per 1.73m?2) Total water cleared of urea based on

continuous standard weekly Kt/V



Pathogenetic
factors in CKD
and its
progression

Hypertension Hyperglycemia

Obesit Insulin
esi .
y Resistance
Interstitial
Fibrosis




Glomerulus

Filtered

Collecting duct

Urine exits duct —l ‘
Renin-Angiotensin- 2GLT2 |nh|b|t9rs:
Aldosterone afferent | 5. efferent afferent g /\( efferent atery D3 pagliflozin
Inhibitors: : | 94 : dilation Empagliflozin
ACEis { Cangliflozin
ARBs
MRAs
Increased Increased Restored Normal
glomerular glomerular glomerular glomerular
hydrostatic filtration hydrostatic filtration
pressure rate pressure rate



Glucose @

Lumen

Arterial stiffness ¥

Improved
endothelial function

Smooth muscle ¥
cell proliferation
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Multitargeted therapy is necessary to prevent ESKD,

cardiovascular events and death

Outcome HR (95% ClI)
MACE
SGLT2i —— 0.83 (0.75, 0.93)
GLP-1 RA - 0.86 (0.80, 0.93)
ns-MRA —il— 0.90 (0.81, 1.00)
GLP-1 RA + ns-MRA —i— 0.77 (0.68, 0.88)
SGLT2i + GLP-1 RA —— 0.72 (0.63, 0.82)
SGLT2i + ns-MRA —i— 0.75 (0.65, 0.87)
SGLT2i + GLP-1 RA + ns-MRA —— 0.65 (0.55, 0.76)
Hospitalization for heart failure
SGLT2i —— 0.64 (0.53, 0.77)
GLP-1RA - 0.89 (0.82, 0.98)
ns-MRA —i— 0.78 (0.66, 0.92)
GLP-1 RA + ns-MRA —— 0.69 (0.57, 0.84)
SGLT2i + GLP-1 RA —— 0.57 (0.47, 0.70)
SGLT2i + ns-MRA —— 0.50 (0.39, 0.64)
SGLT2i + GLP-1 RA + ns-MRA —a— 0.45 (0.34, 0.58)
Cardiovascular death
SGLT2i —i— 0.84 (0.72, 0.97)
GLP-1RA —a 0.87 (0.80, 0.94)
ns-MRA —— 0.88 (0.76, 1.02)
GLP-1 RA + ns-MRA —a— 0.77 (0.65, 0.91)
SGLT2i + GLP-1 RA —— 0.73 (0.61, 0.86)
SGLT2i + ns-MRA —a— 0.74 (0.60, 0.91)
SGLT2i + GLP-1 RA + ns-MRA —— 0.64 (0.51, 0.80)
[ I | 1
0.25 0.5 0.75 1 125

Favors combination therapy

Favors conventional care:

Qutcome

HR (95% Cl)

CKD progression

SGLT2i

GLP-1 RA

ns-MRA

GLP-1 RA + ns-MRA

SGLT2i + GLP-1 RA

SGLT2i + ns-MRA

SGLT2i + GLP-1 RA + ns-MRA

All-cause mortality

SGLT2i

GLP-1 RA

ns-MRA

GLP-1 RA + ns-MRA

SGLT2i + GLP-1 RA

SGLT2i + ns-MRA

SGLT2i + GLP-1 RA + ns-MRA

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

1.25

0.63 (0.53, 0.77)
0.86 (0.72, 1.02)
0.77 (0.67, 0.88)
0.66 (0.53, 0.83)
0.54 (0.42, 0.70)
0.49 (0.38, 0.61)
0.42 (0.31, 0.56)

0.85 (0.75, 0.96)
0.88 (0.82, 0.94)
0.89 (0.79, 1.00)
0.78 (0.68, 0.90)
0.75 (0.65, 0.86)
0.76 (0.64, 0.90)
0.67 (0.55, 0.80)

Favors conventional care



Barriers to
preventing

CKD
progression

Better 'ma.‘rkers Of‘kldney

| redictorsmof‘incident and/or

worsening kidney dlseﬁ’ /
i I s O
oninvasive approaches to

diagnosing the type of kldney
:dlsease '

EWhat cell types and molecular
"pathways are important to |
different ‘types’ of kidney |

diseasel
E o

: Methods to understand what
‘pathways are most important to

slowing an |nd|V|duaI s disease
rocess

.

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 dlrectly to the

Reduce pill burden
‘BAvoid systemic side

Weffectsk SN

Maximize dose-responsef® =
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