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Learning Objectives

1. Describe recent literature expanding indications for SGLT2i in
patients with CKD

2. Describe indications for non-selective MRA use

3. Describe potential emerging role of GLP-1 receptor agonists
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to Be a Nephrologist!! gy

. | . &
® New and emerging therapeutics all] v = \

® With appropriate use, we may be able to change D
the epidemiology of kidney failure in the U.S.
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Exciting Time

to Be a Nephrologist!!

® New and emerging therapeutics

e With appropriate use, we may be able to change the
epidemiology of kidney failure in the U.S.

As captured at
recent nephrology

faculty meeting

|CT



I IR BRI soLt-2 inhibitors
for Diabetic and
More than 1 in 7 Non-Diabetic

Chronic Kidney

have chronic kidney disease—that Dlsease
is about 37 million people.

15% of US adults are estimated to
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* 1983-Recombinant * 2008-Colesevelam
human insulin approved for diabetes

1984-Second-generation 2009-Bromocriptine
i SUs 14

* 1995-First AGI (acgrbose)

2013-First SGLT-2
inhibitor (canagliflozin)

\ 1996-First TZD

approved for diabetes

(troglitazone)
--—.--—-'—--—-h
1995 2015
¢ 1997-First meglitinide
(repaglinide)

¢ 2005-First amylin agonist
(pramlintide)
2005-First GLP-1
& receptor agonist
(exenatide)

PY 2006-First DPP-4
inhibitor (sitagliptin)

White, Diab Spect 2014;27:82-6




B Renal-Specific Composite Outcome
209 Hazard ratio, 0.56 (95% Cl, 0.45-0.68)

Beyond DM: DAPA-CKD 1

* RCT (n=4304) of dapagliflozin vs placebo in
patients with CKD with or without (n=1398)
DM2

* High risk: eGFR 25-75 plus albuminuria

Dapagliflozin
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(ACR 200_5000) 12 16 20 24 28 32
Months since Randomization
* On standard therapy (65% statin, 98% No. at Risk
ACEI/ARB) Dapeotiiozin 2152 2001 105 1898 1841 1701 1238 431 309
. . o
* Primary outcome: composite of 50% decrease Tpr“;z HR (95% C1)
in eGFR, ESRD, death from renal or CV cause
_ , Yes 152/1455 229/1451 0.64
*9.2% in dapa vs 14.5% in placebo over (0.52-0.79)

median 2.4y follow-up No 45/697  83/701 0.50

(0.35-0.72)
Heerspink, NEJM 2020;383:1436-46




Empagliflozin

0 0.5 1.0 15 20

Hazard ratio, 0.72 (95% Cl, 0.64-0.82)
P<0.001
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Empagliflozin
1.0 1.5
Years of Follow-up

No. at Risk
Placebo 3305 3250 3129 2243
Empagliflozin 3304 3252 3163 2275

Herrington, NEJM
2023;388(2):117-27




EMPA-Kidney

Subgroup

Diabetes mellitus
Present

Empagliflozin Placebo

no. of patients with event /total no.

218/1525 _ 306/1515

Hazard Ratio for Progression of Kidney Disease
or Death from Cardiovascular Causes (95% Cl)

0.64 (0.54-0.77

)

214/1779  252/1790

0.82 (0.68—0.99)

<30 ml/min/1.73 m?

247/1131 317/1151

0.73 (0.62—-0.86

)

=30 to <45 ml/min/1.73 m?
=45 ml/min/1.73 m?
Urinary albumin-to-creatinine ratio

140/1467
45/706

175/1461
66/693

0.78 (0.62—0.97
0.64 (0.44-0.93

)
)

42/665  42/663

1.01 (0.66—1.55

=30to =300
>300
All patients

67/927
323/1712
432/3304

78/937
438/1705
558/3305

0.91 (0.65-1.26
0.67 (0.58-0.78
0.72 (0.64-0.82

T
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SGLT2i’s for
Everybody???

Clear Outcome Benefits Uncertain Benefit

® DM2 with known or high risk ® Non-diabetic CKD
for CV disease without albuminuria

® HFrEF or HFpEF
® Diabetic CKD with eGFR >20

® Non-diabetic CKD with
eGFR >20 and albuminuria
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FDA Labeling

e Dapagliflozin: Approved for CKD indication TABLETS 5 MG
4/30/21 ("adults with chronic kidney disease at risk
of progression™)

o Limitations: Not for T1DM, PKD, recent
immunosuppressive therapy for kidney disease

For Oral Administration only

e Empagliflozin: Approved for CKD indication.
09/22/2023 “To reduce the risk of sustained decline
in eGFR, end-stage kidney disease, cardiovascular
death, and hospitalization in adults with chronic

kidney disease at risk of progression.” o
o Limitations: Not for T1DM, PKD, recent == 1

immunosuppressive therapy for kidney disease, oy

auee
isgrden

concomitant high dose prednisone use —

DAPAGLIFLOZIN
TABLETS 5 MG



The Benefits of

sodium-Glucose Transport Protein 2 Inhibltors (SGLT2)

ﬂ Have you been prescvibed one of
these medications?
- Dapagliflozin (Farxiga)
- Canagliflozin (Invokana)
- Empagliflozin (Jardiance)
- Ertugliflozin (Stegla\ro)
- Bexagliflozin (Brenzavvy)
SGLT2is help your body lower blood sugar by causing
glucosetobe removed through yoururine.

* Did you know that these medications
can do more that help loweryour blood
sugar? Other benefits include:
. Protect kidney function and prevent the need
for dialysis
. Lower risk of having or dying from a heart attack,
stroke, or heart failure
- Lower blood pressure
- Mild weight loss

How is the medication taken?

These are oral medications that should be taken once a
day. Because they ‘make you urinate more, you should
take them in the moming

What should lexpect after starting

an SGLT2i?

After starting this medicine, you may see @ small drop
in kidney function measured by blood tests. Thisis an
expected short-term effect and may be associated
with long-term improvement in Kkidney function. Your
health care team may check your blood tests after 1-2
months to monitor.

What side effects mightyou experience?
L‘\ *Side effects are mild and may improve or go away in
about 3-8 weeks.
- Increased urination
- Yeast infection
- Urinary tract infection
- Low blood pressure

9/27/2023

N

How can | lessen or avoid side effects?

- Adequate hydration by drinking 68 glasses of
water daily

- Avoid drinking water 100 close to bedtime

- Practice good genital hygiene (ensure you wipe
yourself dry after urinating) and showet daily (in
hot summer months, consider showering multiple
times per day)

- Use cotton underwear

. Monitor your blood pressure athome

. Monitor your blood sugar at home if on insulin,
glipizide, glyburide, of glimepiride

- Notify your doctor if another doctor/ specialist
starts youon a blood pressure medication

¢ When should Icallmy health care team?

If you experience:

- Unexplained fatigue, |oss of appetite, o
shortness of breath

- Intense pain of genitals or rectum with a fever
and/or feeling unwell

- Unexplained falls

- Being unable to eat

- Unexplained, frequent low blood sugars (=
than 70mg/dL)

- If you are started on anew blood
pressure medication

- If you are scheduled for surgery and need 10
stop your medications

- If you decide to start following a low carb diet
(less than 100 grams of total carbohydrates daily)

#NOTE: These are the most common side effects.
This list does not include all possible side effects.
You may not experience any of these side effects.
Please talk to your health care team i you have other
concems about side effects.

This handout should not be used as a substitute for
medical advice from your health care team. It is your
responsibility to review information provided by your

pharmacy and consult with your doctor or health care

team member prescribing these medications with
any questions about your medication.
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Selective
Mineralocorticoid
Receptor Antagonists
for Diabetic Kidney

Disease
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Background

Na*/H,0 Cardiac Vascular
retention fibrosis damage

Renal

Congestion Hypertension . Fbrosis

Heart failure
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A Primary Composite Outcome

1005 40— Hazard ratio, 0.82 (95% Cl, 0.73-0.93)
90

30
70
60
50
40
30 12 18 24 30 36 42 4
20
10

Finerenone

Cumulative Incidence (%)

12 18 24 30 36
Months to First Event
No. at Risk

Placebo 2841 2724 2586 2379 1758 1248 792
Finerenone 2833 2705 2607 2397 1808 1274 787

Mean Serum Potassium
6.0

Finerenone

. ) Placebo
Mean serum potassium at baseline:

Finerenone, 4.37+0.46
Placebo, 4.38+0.46

0.0 T 1

8 12 16 20 24 28 32 36 40 44

Mean Serum Potassium (mmol/liter)

Months since Randomization




FIGARO-DKD

e RCT (n=7437) of finerenone vs Primary
placebo in pts with T2D and CKD (OUthm)e

P=0.03

o eGFR 25-90 plus UACR 30-300
o eGFR >60 plus UACR 300-5000
o Median follow-up 3.4yrs
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e Primary outcome: composite of CV
death, MI, CVA Or CHF 18 24 . 30 36 42 48 54
hospitalization Morthe o s rent

e Secondary outcome: composite of
ESKD, 40% decrease in eGFR, renal Pitt et al, NEJM 2021:385:2252-63
death




FIGARO-DKD

Finerenone  Placebo Finerenone  Placebo
Outcome (N=3686) (N=3666) (N=3686) (N=3666) Hazard Ratio (95% Cl)
no. of patients with event
no. of patients with event (%) per 100 patient-yr
Primary composite outcome 458 (12.4) 519 (14.2) 3.87 4.45 ; 0.87 (0.76-0.98)
Death from cardiovascular causes 194 (5.3) 214 (5.8) 1.56 174 0.90 (0.74-1.09)
Nonfatal myocardial infarction 103 (2.8) 102 (2.8) 0.85 0.85 0.99 (0.76-1.31)
Nonfatal stroke 108 (2.9) 111 (3.0) 0.89 0.92 0.97 (0.74-1.26)
Hospitalization for heart failure 117 (3.2) 163 (4.4) 0.96 136

Kidney composite outcome with 350 (9.5) 395 (10.8) 3.15 3.58 0.87 (0.76-1.01)
=40% decrease in eGFR

Kidney failure 46 (1.2) 62 (1.7) 0.40 0.54 ' i 0.72 (0.49-1.05)
End-stage kidney disease 32 (0.9) 49 (1.3) 0.26 0.40 ' 0.64 (0.41-0.995)

Sustained decrease in eGFR of 28 (0.8) 38 (1.0) 0.24 0.33 I i 0.71 (0.43-1.16)
<15 ml/min/1.73 m?

Sustained =40% decrease in eGFR 338 (9.2) 385 (10.5) 3.04 3.49 0.87 (0.75-1.00)
from baseline

Death from renal causes 0 2 (0.1) —
Hospitalization for any cause 1573 (42.7) 1605 (43.8) 0.97 (0.90-1.04)
Death from any cause 333 (9.0) 370 (10.1) - 0.89 (0.77-1.04)

Kidney composite outcome with 108 (2.9) 139 (3.8) 0.77 (0.60-0.99)
=57% decrease in eGFR

Sustained =57% decrease in eGFR 90 (2.4) 116 (3.2) ; / 0.76 (0.58—-1.00)
from baseline

2.00

Finerenone Better Placebo Better
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Incorporation into Guidelines

Finerenone approved 7/9/21

ADA 2024, Recommendation 11.5d As people with CKD and

. ] . . ) American
albuminuria are at increased risk for cardiovascular events and CKD A Diabetes

) . ) .. . .Association.

progression, a nonsteroidal mineralocorticoid receptor antagonist that
has been shown to be effective in clinical trials is recommended to
reduce cardiovascular events and CKD progression (if eGFR is
>25mL/min/1.73m2). Potassium levels should be monitored. (A)

KDIGO 2022, Recommendation 1.3.1: We suggest a nonsteroidal MRA
for pts with T2D, an eGFR=25, normal serum potassium and
albuminuria >30 despite maximum tolerated dose of RAS inhibitor (2A).

MCT2D.org



MRA Comparison

Spironolactone Eplerenone Finerenone
(ster0|dal) (steroidal) (non-steroidal)

Receptor Selectivity Medium High
Tissue Distribution Kidney>>Heart Kidney>Heart Kidney = Heart
Hyperkalemia ++ ++ +

Effect on Lowering BP @ + Minimal
Anti-Androgenic ++ +

Clinical Evidence* - - +

Cost S $S SSS

* Demonstrated outcome benefit in patients with diabetic kidney disease

MCT2D.org



MRA Unanswered Questions

® Role in non-diabetic CKD?

o Clinical trial initiated 2021 with estimated
completion 2025

® Benefits compared to/in combination with SGLT2i?

o Clinical trial of finerenone vs empagliflozin vs both in
patients with diabetic kidney disease, initiated 2022
with estimated completion 2024

® Benefits compared to older MRA's (spironolactone, eplerenone)?

MCT2 MCT2D.org



Brain
1 Neuroprotection
1 Satiety 3i X Tongue
! Appet|te‘u~?\h ‘h};“l 1 Taste sensitivity Heart
Lungs »'\-\\p.,{ - ) Py 1 Glucose uptake

1 Pulmonary protection 1 Cardioprotection
t Cardiac function

Stomach
| Gastric emptying

Liver
l Hepaglc g]ucose | Gastric acid secretion
production | Gastric motility

Adipose tissue
1 Lipogenesis

1 Adipogenesis

1 Glucose uptake

< p=| ) / / :
Kidneys o ' ' { 4
1 Renoprotection!
.\ / \
Bones \ Muscles
1 Bone formati_on \ ) 1 Glucose uptake
| Bone resorption |\ % ? 1 Muscle microvasculature
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Pancreas
1 Insulin secretion 1 B-cell glucose sensitivity
1 Insulin gene expression 1 B-cell neogenesis
1 Somatostatin secretion 1 B-cell proliferation
| Glucagon secretion | B-cell glucose sensitivity

(o

Updates on
GLP-1 RAn
Diabetic Kidney

Disease




FLOW Trial

® RCT of semaglutide (8wk dose escalation from 0.25 to 1.0mg/wk) vs
placebo (n=3534) in patients with T2D and CKD

® Primary outcome: composite of 50% decrease in eGFR, ESKD, renal
death, CV death

® 10/10/23 new release: study stopped early due to recommendations
from DSMB based on interim analysis meeting efficacy criteria

WO W4 W8 EOT

Screening Treatment period Follow-up
(up to 3 weeks) (5 weeks)

P Event-driven trial with expected duration of approximately 5 years
= W

Rossing P, Baeres FMM, Bakris G, Bosch-Traberg H, Gislum M, Gough SCL, Idorn T, Lawson J,

. Mahaffey KW, Mann JFE, Mersebach H, Perkovic V, Tuttle K, Pratley R. The rationale, design and
CT (= baseline data of FLOW, a kidney outcomes trial with once-weekly semaglutide in people with type 2 M CT2 D
| 2 )| ) diabetes and chronic kidney disease. Nephrol Dial Transplant. 2023 Aug 31;38(9):2041-2051. doi: . org
R’ | 10.1093/ndt/gfad009. Erratum in: Nephrol Dial Transplant. 2024 Mar 27;39(4):724. PMID: 36651820;

PMCID: PMC10469096.



Summary

e SGLT2 inhibitors are beneficial in both diabetic and non-diabetic
kidney disease

e Non-steroidal MRAs (finerenone) reduce CV risk and improve
renal outcomes in patients with T2D and CKD

e There may be emerging evidence for improved renal outcomes
with GLP-1 RA

e Likely change in guidelines for whether to use an SGLT2i or a
GLP-1 RA and how to choose.
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