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OBJECTIVES:

Understand how to Summarize

slow the progression landmark trials that

of CKD. support efficacy of
molecules.

Briefly discuss each
molecule and its
implementation.




REDUCTION STRATEGIES FOR PROGRESSION OF CKD

 How do | make things better? How do | fix my
CKD?

Our “Check List”

* Blood pressure control
* Proteinuria Reduction
e Glycemic Control

e Lipid Management

e Avoidance of Nephrotoxins




Albuminuria categories
Description and range

Risk of Progression and
Frequency of Monitoring
by eGFR and Albuminuria? Normal to mildly Moderately Severely

increased increased increased

A1 A2 A3

<30 mg/g 30-299 mg/g 2300 mg/g
<3 mg/mmol 3-29 mg/mmol 230 mg/mmol

Normal or high 1if CKD Treat 1 Refer® 2

Mildly decreased 1if CKD Treat 1 Refer® 2

Mildly to moderately

Treat 1 Treat 2 Refer 3
decreased

Moderately to

Treat 2 Treat 3 Refer 3
severely decreased

Severely decreased Refer®3 Refer®3 Refer 4+

GFR categories, mL/min/1.73 m?
Description and range

Kidney failure Refer 4+ Refer 4+ Refer 4+




REDUCTION STRATEGIES FOR PROGRESSION OF CKD

Relative Risk Reduction Over Time in CKD Progression

No intervention
== Diet + Exercise
== Diet + Exercise + ACEi/ARB
== Diet + Exercise + ACEi/ARB + SGLT?2i
Diet + Exercise + ACEi/ARB + SGLT2i + MRA
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MECHANISM OF INJURY RESULTING IN CKD

Drivers of Chronic Kidney Disease

Inflammation

Hyperfiltration

Fibrosis

Proteinuria

Proteinuria induce tubular injury

e Podocyte loss and injury
Inflammatory and oxidative stress
Tubulointerstitial Fibrosis

e Ischemia, atrophy, inflammation
Glomerular hypertension

e Vascular injury and ischemia

Glomerular hyperfiltration



CKD DRUG A

PPROVAL TIMELINE

Year

Drug

Spironolactone

Captopril

Losartan

Canagliflozin

Dapagliflozin

Finerenone (Kerendia)

Empagliflozin

Sparsentan (Filspari)

Aprocitentan (Tryvio)

Semaglutide (Ozempic)

Class

Steroidal MRA

ACE Inhibitor

ARB

SGLT2 Inhibitor

SGLT2 Inhibitor

Nonsteroidal MRA

SGLT2 Inhibitor

Endothelin + ARB dual antagonist

Endothelin Receptor Antagonist

GLP-1 Receptor Agonist

CKD-Related Indication

Reduces albuminuria; used in
resistant hypertension

First ACEI; slows progression via
efferent arteriole dilation and
proteinuria reduction

First ARB; renoprotective in
proteinuric diseases

First SGLT2i approved for reducing
kidney & CV events in T2DM with
CKD

Approved for CKD treatment
with/without diabetes

Slows eGFR decline and CV risk in
T2DM with CKD

Reduces kidney decline, failure, and
CV death

Reduces proteinuria in IgA
nephropathy

For resistant HTN; potential future
CKD benefit

Approved for CV and renal
protection in T2DM with CKD







ACE| AND ARBS




ACE INHIBITORS / ARBS IN CKD: EFFICACY OVERVIEW

* Renal Benefits

e Decrease Intraglomerular pressure 1
e (Caution

* Decrease Proteinuria (30-50%) _ ! .
* Monitor for hyperkalemia and eGFR decline

* Slow eGFR decline
* Decrease of GFR ~30 % acceptable

 Down regulate TGF-Beta _
* Avoid dual RAS blockade

* Delays onset of kidney failure :
* On Target Trial

 Additional Benefits
 (Clinical Role

* Reduce Cardiovascular events Jrs _ e
e First-line therapy for CKD with proteinuria

* Reduce Mortality in high-risk CKD patients



KEY RANDOMIZED CONTROLLED TRIALS

REIN (Ramipril) —

proteinuric
non-diabetic CKD

IDNT (Irbesartan)
— diabetic
nephropathy with
hypertension

RENAAL (Losartan)
— diabetic
nephropathy



IDNT — IRBESARTAN DIABETIC NEP
TRIAL

ROPAT

b



RENAAL — REDUCTION OF ENDPOINTS WITH
LOSARTAN



**HEAD-TO-HEAD SUMMARY

Trial N Population Intervention | Follow-up | Key
Outcome

Proteinuric Ramipril 38 mo HR 0.41 for
non-DM CKD 1.25-5 mg/d DSC/ESRD

T2DM Irbesartan 2.6y RR 0.80
nephropathy + 75-300 mg/d composite;
HTN DSC {33 %

RENAAL T2DM Losartan 34y HR 0.84
nephropathy 50-100 mg/d composite;
ESRD |, 28 %




SGLT2
INHIBITORS



SGLT2 INHIBITORS: RENAL BENEFITS IN CKD

* Kidney-Specific Effects * Other Benefits
« Reduce Intraglomerular pressure * Reduce Heart failure hospitalizations
« Reduce Albuminuria (30-50%) e Reduce Cardiovascular death
* Slows eGFR decline * Clinical Role
* Delays dialysis or kidney failure e 1st-line therapy for CKD with albuminuria (with

or without diabetes)



DAPA-CKD EMPA-KIDNEY
(Dapagliflozin 10 mg daily) — (Empagliflozin 10 mg daily) —
n=4,304 n=6,609

e » Primary composite HR 0.61 e e Composite kidney/CV death
(50 % { risk) HR 0.72

e ¢ All-cause mortality HR 0.69 e ¢ Consistent benefit with or

e o Benefits irrespective of without diabetes
diabetes status

KEY RANDOMIZED CONTROLLED TRIALS



DAPA-CKD — DAPAGLIFLOZIN IN CKD

h—



EMPA-KIDNEY — EMPAGLIFLOZIN IN CKD




**HEAD-TO-HEAD SUMMARY

Trial Participa | Population Intervention | Follow-up | Key
nts Outcomes

DAPA-CKD eGFR 25-75; Dapagliflozin 2.4y HR 0.61
UACR 200-5000; 10 mg primary;
32 % non-DM HR 0.69
death

EMPA-KIDNEY 6,609 eGFR 20-45 or Empagliflozin 2.0y HR 0.72

45-89+UACR>200; 10 mg primary
46 % non-DM




SGLT2 INHIBITION & RAAS INHIBITION

rent Efferent
¥ Pharmacological ¥ Haemodynamic effects and clinical
actions: - implications:
> M

SGLT2 inhibition

RAAS blockade

diation

SGLT2 inhibition and : o
RAAS blockade f

constrichon and
t dilatbion




GPL-1 RECECR
AGONIST



GLP-1 RECEPTOR AGONIST: RENAL BENEFITS IN CKD

e Renal Benefits: * C(Clinical Role

* Limitations

* Reduction Albuminuria (22—46% in trials) * T2DM with CKD needing weight loss & CV

' ! protection
* Modest slowing of eGFR decline

_ _ * 2nd-line after SGLT2i per KDIGO/ADA
e Strong CV risk reduction

e Less impact on hard kidney endpoints vs. SGLT2i




KEY RANDOMIZED CONTROLLED
TRIALS

LEADER|~ SUSTAIN-Q®

* LEADER (Liraglutide 1.8 mg/d) — { macroalbuminuria 22 %
(n=9,340)

* SUSTAIN-6 (Semaglutide 0.5/1.0 mg weekly) — { albuminuria

RR 0.54 (n = 3,297) - /\ /\
REV\fIrND

 REWIND (Dulaglutide 1.5 mg weekly) — { kidney composite .
HR 0.85 (n =9,901) AMPLITUDE-O

 AMPLITUDE-O (Efpeglenatide 4/6 mg weekly) — {240 % eGFR
decline HR 0.68 (n = 4,076)




LEADER — LIRAGLUTIDE EFFECTAND ACTIONIN
DIABETES SR




Design: 3,297

T2DM pts at high _ .
CV risk: Follow-up: median

SUSTAIN-6 — s (NE 2016)

0.5/1.0 mg weekly

SEMAG LUT'DE vs placebo

CV OUTCOME

TRIAL







® 24% | in primary
composite (HR 0.76, [ommee
p<0.001)

Primary Results
(ADA 2024):
%

%

Implication: —>

-LOW TRIAL:
CEY RESULTS &
MPLICATIONS

e Fewer serious AEs
vs placebo; Gl side
effects most
common




**HEAD-TO-HEAD SUMMARY

Trial

LEADER

SUSTAIN-6

REWIND

AMPLITUDE-O

Population

T2DM, high
CV risk

T2DM, high
CV risk

T2DM, broad
CV risk

T2DM + CVD
or CKD

Drug / Dose Follow-up

Liraglutide
1.8 mg daily

Semaglutide
0.5/1.0 mg
weekly

Dulaglutide
1.5 mg weekly

Efpeglenatide
4/6 mg
weekly

Key Renal
Outcome

Macroalbumi
nuria 4,22 %

Nephropathy
HR 0.64

Kidney
composite
HR 0.85

eGFR decline
HR 0.68




MINERALOCORTICOID
RECPETOR
ANTAGONIST —

NON-S

'EROIDAL

AND S

'EROIDAL
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e Aldosterone drives podocyte injury, fibrosis, and glomerular
hypertension

e MRAs { inflammatory & fibrotic gene expression -
antiproteinuric effect

— *Steroidal* MRAs (Spironolactone,
Eplerenone) — decades of use, low-cost

e Two thera peutic classes: — *Non-steroidal* MRAs (Finerenone) —
greater receptor selectivity & tissue
penetration, | hyperkalemia risk

WHY BLOCK ALDOSTERONE IN CKD?



Steroidal MRAs in CKD — Proof of Concept, But With Limits

Efficacy:
e | Albuminuria/proteinuria ~38-55%
e Modest slowing of eGFR decline (~2.5—-3 mL/min/yr)

Safety:
e Hyperkalemia significant (=5.5 mmol/L in 6—-14%)
e ~3-fold 1 risk vs control = limits broad use

Limitations:
e No large RCTs showing renal or CV outcomes
e Evidence mostly surrogate markers (albuminuria, eGFR slope)

Takeaway: Steroidal MRAs proved the concept ({1, proteinuria), but safety and lack of
outcomes paved the way for nsMRA:s.

— Next: nsMRAs (Finerenone — FIDELIO & FIGARO)



FINERENONE (KERENDIA): RENAL BENEFITS IN CKD

e Mechanism

* Renal Benefits

* Non-steroidal mineralocorticoid receptor e Caution

antagonist (MRA)
* Risk of hyperkalemia (monitor potassium)

* Reduces inflammation and fibrosis in kidneys and

e * Use if eGFR =25 and UACR >30 mg/g

Clinical Role

«  Reduce Albuminuria (~30%)  Add-on to ACEi/ARB in T2DM with albuminuria

 Slows GFR decline

* Delays dialysis onset



KEY RANDOMIZED CONTROLLED TRIALS

FIDELIO-DKD
(Finerenone

10/20 mg daily) —
n=>5,734

- Primary kidney

composite HR 0.82;

J kidney failure &
eGFR decline

FIGARO-DKD
(Finerenone
10/20 mg daily) —
n=7,352

- Primary CV
composite HR 0.87;
benefit evident in
early CKD






FIGARO-DKD — FINERENONE CARDIOVASCULAR o
OUTCOMES N\—r




**HEAD-TO-HEAD SUMMARY

Trial N

FIDELIO-DKD 5,734

FIGARO-DKD 7,352

Population

T2DM CKD
stage 3-4
UACR
30-5,000

T2DM CKD
stages 1-4
UACR
30-5,000

Finerenone | Follow-up

Dose

10/20mgqgd 2.6y

10/20mggd 3.4y

Key

Outcome

Kidney
composite
HR 0.82

Ccv
composite
HR 0.87




CONFIDENCE Trial — SGLT2i + nsMRA (Finerenone + Empagliflozin)

Population: T2DM + CKD (eGFR 25-90, UACR >200 mg/g)
Randomized: Finerenone vs Empagliflozin vs Combination

Albuminuria (UACR) Reduction at 6 months:
e Finerenone: ~32%

e Empagliflozin: ~38%
e Combination: ~¥55% (greater than either alone)

¥ Safe: No unexpected adverse events, hyperkalemia manageable
¥ Additive: Stronger albuminuria reduction vs monotherapy
¥ Future: Dual pathway blockade (hemodynamic + antifibrotic)



FINEARTS-HF Trial — Finerenone in Heart Failure with Preserved EF (HFpEF)

Population: ~6,000 patients with HFpEF (LVEF >240%), with or without diabetes/CKD
Randomized: Finerenone vs Placebo, median follow-up ~3 years

Primary Outcome: Composite CV death, HF hospitalization, urgent HF visits
e Finerenone reduced events by ~16% (HR 0.84)
e Main driver: fewer HF hospitalizations

e Consistent benefit across diabetes and CKD subgroups

¥ safety: Hyperkalemia risk higher, but manageable with monitoring
¥ Clinical Impact: Expands finerenone beyond CKD - HFpEF
¥ Implication: First nsMRA to show outcome benefit in HFpEF

Finerenone reduced HF hospitalizations in HFpEF - first nsMRA with proven benefit in this population



**STEROIDAL VS NON-STEROIDAL MRAS — KEY
NUMBERS

Agent Typical Dose | Albuminuria | Renal Hyper-kalemia Notable
J Outcomes Points

Spironolactone 25mgqd -38-55 % No hard RCT 6-14% Gynecomastia;
renal data cheap

Eplerenone 50-100mggd -41-48% No hard <3% More
renal data (short-term) selective;
costly

Finerenone 10/20mgagd -31% HR 0.82 10-18 % Better tissue
(FIDELIO) kidney; selectivity
HR 0.87 CV




SAFETY CONSIDERATIONS

e All MRAs * serum potassium;
monitor within 1-2 weeks of initiation
& after dose changes

\
-
o Steroidal MRAs: e — Gynecomastia, menstrual irregularities (spironolactone)
e — More pronounced SBP reduction
\
S B ETERERE: e — Lower tissue accumulation in kidney - less eGFR drop
» — Hyperkalemia risk persists but fewer hormonal side-effects
\
-

e Avoid if K* >5.0 mmol/L or eGFR
<25 mL/min/1.73 m? without close
monitoring




ENDOTHELIN
RECEPTOR
ANTAGONISTS
(ERAS)



BACKGROUND ON ENDOTHELIN-1 (ET-1)

ET-1 is a potent vasoconstrictor peptide primarily produced by
endothelial cells.

ET-A: Vasoconstriction, cell proliferation,
Acts via two G-protein-coupled pro-inflammatory, pro-fibrotic

receptors: ET-B: Vasodilation, natriuresis, ET-1
clearance

Overexpression in proteinuric and progressive kidney diseases
(e.g., FSGS, IgAN)




ENDOTHELIN RECEPTOR
ANTAGONISTS (ERAS)

* Types: Selective ET-A antagonists, Dual ET-A/ET-B antagonists
e Key ERA Medications

e Sparsentan (ET-A + ARB)

* Atrasentan (Selective ET-A)

* Bosentan (ET-A/ET-B). *

* Macitentan (ET-A/ET-B, tissue selective)*

*limited renal outcome, mainly CV



ERA CLINICAL TRIAL SUMMARY

Drug

Sparsentan

Atrasentan

Bosentan

Macitentan

Study

DUET, PROTECT

SONAR, ALIGN

BATTLE, REACH-1

PAH trials

Population

IgAN

IgAN

PAH, CKD

Limited CKD use

Key Outcomes
J Proteinuria ~50%; stable GFR

Jd Albuminuria ~35%; CV-safe in
low BNP, {, proteinuria ~¥36% IgAN

Hepatotoxicity concern

Good tissue penetration, low
hepato-tox



SPARSENTAN IN
IGAN (PROTECT
TRIAL)

Phase 3, randomized,
double-blind

Compared
Sparsentan vs
irbesartan

49.8% greater
reduction in UPCR at
36 weeks (p<0.0001)

Well tolerated; some
fluid retention

FDA approved (Feb
2023) for IgAN under
accelerated approval

Reference: KDIGO
2023, PROTECT study
(N EnglJ Med 2023)




ATRASENTAN — SONAR Trial (Lancet 2019)

Efficacy:
v Safety / Limitations:

* Enrolled T2DM + CKD (eGFR 30-75;
UACR 300-5000)
e Enriched group: proteinuria responders

e Run-in excluded patients who
developed fluid retention
® Only 'tolerant responders' randomized

included e Concern: generalizability to real-world
e Primary outcome: ESRD or doubling of Jtients 8 !

creatinine Ii)Volume overload remains key risk with
* HR 0.65 = slowed CKD progression ERA therapy

e Significant reduction in proteinuria

Takeaway: SONAR proved atrasentan lowers proteinuria and slows CKD, but only in
carefully selected patients - safety volume overload) is the Achilles’ heel.
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Clinical Considerations of ERA

e Monitor creatinine, albuminuria, and volume status regularly




Comparative Chart of ERA

Proteinuria
D Selectivit . ideE
rug electivity Key Use Reduction Notable Side Effects
Sparsentan ET-A + ARB IgAN ~50% Edema, hypotension
Atrasentan ET-A IgAN ~35% Fluid retention
Bosentan ET-A/ET-B PAH Limited kidney use Hepatotoxicity
Macitentan ET-A/ET-B PAH Not kidney-focused Less hepatotoxicity




Proteinuria Reduction by Drug
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PROTEINURIA REDUCTION COMPARISON






Foundational Pillars — CKD Therapy

ACEi / ARB: {, Albuminuria 30-40%
Start if T2D + UACR =30 mg/g or HTN
Use if eGFR 220

SGLT2i: J, CKD progression 28-39%
J, HF/CV events
Use if eGFR 220

Finerenone: Kidney HR 0.82, CV HR 0.87
Add if T2D + UACR =30
Use if eGFR 25-90, K* <4.8

GLP-1 RA: J, Macroalbuminuria 20-35%
J CV MACE
Use if T2D CKD + unmet glycemic/CV need

Statin: { Major CV events 17-23%
All CKD >50y (non-dialysis)

Bicarbonate: Slows eGFR decline
Use if HCO5;™ <22 mmol/L




Implementation Styles — All-at-Once vs Sequential

4 All-at-Once (Pillar Bundle) () Sequential (Stepwise)

* Best for CKD G1-G3a (eGFR >45) e Preferred for CKD G3b—G4 (eGFR <45)
e Rapid event reduction (~30% in 1 yr) e Safer in hyperkalemia, frailty, low BP
e Maximizes multi-pathway benefit e Easier attribution of side effects

early e Slower protection; risk of under-

e Requires close Cr/K* monitoring treatment

Takeaway: 4 All-at-once - Early CKD (245). ) Sequential & Advanced
CKD (<45).




Implementation Cadence — All-at-Once vs Sequential

4 All-at-Once (CKD >45, low risk)

Day O:

e Start ACEi/ARB

e Add SGLT2i (if UACR =30, eGFR >20)
e Add Statin (if >50y)

Week 0-2:
e Add Finerenone if UACR >30 & K* <4.8

Anytime:
e GLP-1 RA (if HbA1c high/ASCVD risk)
e Bicarb if HCOs™ <22

Monitoring:
e Labs baseline + 1-2 wks

@ Sequential (CKD <45, frail, high K* risk)

Week O:
e Start ACEi/ARB

Week 2—4:
e Add SGLT2i (if eGFR >20)

Week 6-8:
e Add Finerenone if UACR 230 & K* <4.8

Week 8-12:
e Add Statin, GLP-1 RA, or Bicarb if
indicated

Monitoring:
e Labs at baseline + each step

Takeaway: 4 All-at-once - Rapid benefit, good for CKD >45.
@ Sequential - Safer for CKD <45 or high-risk patients.




Laboratory & Follow-Up Cadence

Baseline - BMP, eGFR, K*, UACR, BP

1-2 wks after new drug - Recheck labs for Cr rise >30% or K* >5.6

g4-6 wks = Until stable - titrate if UACR (|, <30%

g3—-6 mo - BMP, eGFR, UACR, HbAlc, lipids




Key Take-Aways

e Early combo (ACEi/ARB + SGLT2i + Finerenone) halves progression risk vs ACEi/ARB alone

e Albuminuria reduction 230% = actionable surrogate - escalate if not achieved

e Choose 'pillar bundle' in early CKD unless frail/hyperkalemia; stepwise in advanced CKD

e Safety first: monitor Cr/K* within 7—14 days of new drug

e Shared decisions: pill burden, cost, tolerance, lab access




SELECTED GUIDELINES & HIGH-IMPACT TRIALS
(2019-2025)



KDIGO 2024 RECOMMENDATIONS: CKD-PROTECTIVE

MEDICATIONS

Medication Class

ACEi or ARB

ACEi or ARB

SGLT2 Inhibitor

SGLT2 Inhibitor

Nonsteroidal MRA

GLP-1 RA

Endothelin RA

Statin

Sodium Bicarbonate

Indication

CKD + Hypertension

CKD + Albuminuria (ACR =30 mg/g)

CKD + T2DM

CKD (any cause)

CKD + T2DM

CKD + T2DM (on metformin +

SGLT2i)

IgA Nephropathy + Proteinuria

CKD (non-dialysis, age 250)

CKD + Metabolic Acidosis (serum
HCOs™ < 22 mmol/L)

KDIGO Recommendation

Use ACEi or ARB to lower BP and
reduce albuminuria

Use ACEi or ARB to reduce CKD
progression

Use to reduce CKD progression and
CV events

Suggest use to reduce CKD
progression

Suggest use to reduce CKD
progression and CV events

Suggest use to improve glycemic
control and reduce CV risk

Suggest use to reduce proteinuria
and slow CKD progression

Use to reduce cardiovascular risk

Suggest use to correct acidosis and
slow CKD progression

Grade




QUESTIONS?

The Proud Purple Podocyte
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