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Placebo
Risk reduction, 28% i"-

P=0.002 .

p=0.002

Losartan

B2 D 28RBS 15134
EEMEART(FT3.45F (2.3~4.65F)

12 24 36 48 (;q)

Brenner BM et al. N Engl J Med 2001;345:861-869.
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Canagliflozinz FHU Tz,

7ILT =R B T DCKDZED 2BUNERR EE 441045

eGFR30~90mL/min/1.73m?2

IR TDHEEATACE-IE UL (FARBHES

A Primary Composite Outcome

g 50 Hazard ratio, 0.70 (95% Cl, 0.59-0.82)
s 901 259 p=0.00001
S 80 20 Placebo
[
g 709 15
c 607 10
-,; 50 5 Canagliflozin
i 401 0 T T ! T T T T 1
€ 304 0 6 12 18 24 30 36 42
2 204
«
o 104 _//_/
0 1 T T T T T 1
0 6 12 18 24 30 36 42
Months since Randomization
No. at Risk
Placebo 2199 2178 2132 2047 1725 1129 621 170
Canagliflozin 2202 2181 2145 2081 1786 1211 646 196

B Renal-Specific Composite Outcome

1009 209 iazard ratio, 0.66 (95% Cl, 0.53-0.81)
g 07 5] <0001
2: 304 Placebo
<
g 7090 10
4 60
-FT 50 5 Canagliflozin
£ 40l
5 O 0 T T T T T T T 1
£ 304 0 6 12 18 24 30 36 42
2 204
©
8 104
0 1 1 T T T T 1
0 6 12 18 24 30 36 42
Months since Randomization
No. at Risk
Placebo 2199 2178 2131 2046 1724 1129 621 170
Canaglifiozin 2202 2181 2144 2080 1786 1211 646 196

C End-Stage Kidney Disease

1009 169 \i27ard ratio, 0.68 (95% Cl, 0.54-0.86)
= 90 14
3 12 P=0.002
< 80 Placebo
£ 10
:>: 704 8
E 60 6
£ 50 ; Canagliflozin
£ ol
E, 0 0l T ;! T T T T 1
£ 304 0 6 12 18 24 30 36 42
2 204
I
o 104
C 1 T T T L T 1
0 6 12 18 24 30 36 42
Months since Randomization
No. at Risk
Placebo 2199 2182 2141 2063 1752 1152 641 178
Canagliflozin 2202 2182 2146 2091 1798 1217 654 199

D Dialysis, Kidney Transplantation, or Renal Death

1009 107 i7ard ratio, 0.72 (95% Cl, 0.54-0.97)
& 90 8
o
= 804 Placebo
c 704 6
& 4
< 60
5 504 2 Canagliflozin
£ 40l
5 0 OI T T T T T T 1
£ 304 0 6 12 18 24 30 36 42
2 204
I
e 104
0 1 1 T T T T 1
0 6 12 18 24 30 36 42
Months since Randomization
No. at Risk
Placebo 2199 2183 2147 2077 1776 1178 653 180
Canagliflozin 2202 2184 2148 2100 1811 1236 661 199

BEATS KRk
FKEBAE
CraD24&4t
BIREBE(CKDIET

N Engl J Med. 2019; 380: 2295-306. <"



EMPA-KIDNEY:IER

A CKDE#E6,60941 (empagliflozin (10mg) #%(E)3,30441, TStz/RE¥(P)3,30561)

A ERREZE . eGFR20 E45KiEmML/453/1.73m2E 7z (&
eGFR45L1 F90KiE mL/43/1.73m2hDRFACR=200 mg/gCr

A BRIVEEE | DRMUERE, BRRIE,
A —IRITRRA>BE

KRKEHABAE, iV /2eGFR<10 mL/43/1.73m2

eGFRMDZ40%DFHHEK T

BRI

DIMETE DES.

A F9FER63.8i%, X1433%,

A *EE%‘]-GO/O ’ Subgroup
A Ilzi’ijeGFR 373 mL/ﬁ/173m2, Diabetes mellitus
eGFR <30 mL/43/1.73m? 35%, A

Estimated GFR

A PREPIACRAIZR{E329 mg/gCr, FRHFIACR <300 mg/gCr48%. <30 mlfmin/1.73 m2

=30 to <45 ml/min/1.73 m?

A A=) (E,P), RASPHESE : 86%, 85%, et LA
I pR - 410/0’ 44% Uri::oryalbumin—to—creatinineratio
A [BERBEORR] FERFEE : 31%, 31%, e r—
(E,P) SIMEMY : 21%, 22%, All patients

HEKAER : 26%, 25%.

Percentage of Patients with Event

No. at Risk
Placebo

Empagliflozin

Empagliflozin Placebo
no. of patients with event/total no.

2181525
21441779

247/1131
140/1467
45/706

42/665
67/927
323/1712
432/3304

306/1515
252/1790

317/1151
175/1461
66/693

42/663
78/937
438/1705
558/3305

30+

Placebo
100+
20+
90
80
70
10
60 Empagliflozin
50
40- L~
0 | | T | 1
30 0 0.5 1.0 1.5 2.0 2.5 Placebo
209" Hazard ratio, 0.72 (95% CI, 0.64-0.82)
104 P<0.001 P
- Empagliflozin
0+ == T T T |
0 0.5 1.0 1.5 2.0 2.5
Years of Follow-up
3305 3250 3129 2243 1496 592
3304 3252 3163 2275 1538 624

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

-

0.64 (0.54-0.77)
0.82 (0.68—0.99)

0.73 (0.62—0.86)
0.78 (0.62-0.97)
0.64 (0.44-0.93)

1.01 (0.66—1.55)
0.91 (0.65-1.26)
0.67 (0.58—0.78)
0.72 (0.64-0.82)

0.5 1.0

T 1
1.5 2.0

Empagliflozin Better

N Engl J Med 2023; 388 : 117 - 27.

Placebo Better
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Cumulative Incidence (%)

N
o
]

10+

40+

30+

204

10—

Hazard ratio, 0.82 (95% Cl, 0.73-0.93)

P=0.001

Placebo

Finerenone

| | T | | | |
6 12 18 24 30 36 42 4

No. at Risk

Placebo 2841
Finerenone 2833

2724 2586 2379
2705 2607 2397

1758
1808

Months to First Event

1248
1274

792
787

453
441

48

82

83

CKDZ# 2 2BERREAS, 6744
O7ILT = ROFFHEHINDOREFEED L7

(ACR 30~ <300 mg/qg) ,

eGFR 25~ <60 mL/%/1.73m2,

H KUVERIREHEPRAE DETAEFE,
QFILIT ZROFFHGHIN DEED LF

(ACR 300~ <5000 mg/g) ,

$LUeGFR 25~ <75mL/%3/1.73m2,

IT>RRA> b

1 }EIBAZ [90HRBMU L= EEN
(MREN X (FAERRENT) DRI X (IERE] |

BN
LHERIL L5 T D

eGFRM15mL/min/1.73m2KiG (CIK T

NEJM 383, 2219-29, 2020
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Based on the NEJM publication; Effects of Semaglutide on Chronic Kidney Disease in Patients with Type 2 Diabetes
by V. Perkovic et al. (published May 24, 2024)

e NEW ENGLAND JOURNALof MEDICINE

Semaglutide, CKD, and Type 2 Diabetes

A PLAIN LANGUAGE SUMMARY

In this trial, researchers assessed whether the gluca-
gon-like peptide 1 (GLP-1) receptor agonist semaglu-
tide was effective in preventing progression of kidney
disease in patients with type 2 diabetes and chronic
kidney disease (CKD).

Type 2 diabetes is z frequent cause of chronic
kidney disease, which can lead to kidney failure,
cardiovascular events, and death

WHY WAS THE TRIAL DONE? PARTICIPANTS

Semaglutide has been shown to Semaglutide

improve glycemic control, lead to
weight loss, and reduce cardiovascular
events in patients with type 2 diabe-
tes. Its effect on kidney outcomes in
patients who also have chronic kidney

disease is incompletely understood.
wHo 3533 adults

Mean age, 67 years

Men: 70%; Women: 30%
HOW WAS THE TRIAL CONDUCTED?

CUNIcAL High-risk chronic kidne:
3533 participants with type 2 diabetes and chronic kidney disease were SYAXUS disgeasle . -y
randomly assigned to receive weekly subcutaneous semaglutide (1.0 mg)
or placebo. The primary outcome was major kidney disease events, a Type 2 diabetes

composite of the onset of kidney failure (initiation of dialysis, kidney
transplantation, or an estimated glomerular filtration rate (eGFR) of <15 ml
per minute per 1.73 m?), at least a 50% reduction in ¢eGFR from baseline,

or death from kidney-related or cardiovascular causes.
TRIAL DESIGN

Semaglutide
1L.0mg weekly

*DOUBLE-BLIND

«RANDOMIZED

* PLACEBO-CONTROLLED

*LOCATION: 387 SITES IN 28 COUNTHIES

1767 Participants 1766 Participants

1 Copyright © 2024 Massachusetts Medical Society.

The NEW ENGLAND JOURNAL of MEDICINE

RESULTS Major Kidney Disease Events

Hazard ratio, 0.76 (9 0 0003

The trial was stopped early at a median follow-up
of 3.4 years after an interim analysis showed 18.7% 232%
efficacy. The semaglutide group had fewer ent 3:Event

primary-outcome events than the placebo group,
equivalent to a 24% lower risk with semaglutide.

) NS 100 patient yr)

Semaglutide Placebo
Kidney function declined more slowly in the o Dedin‘e - K"”'"‘““d“’" .
semaglutide group than in the placebo group. 55 C1, 0.86-1 47; P<0.00)
43
¢ whidby
Serious adverse events were less common in the a7 \\a\: R o e = Semaglutide
semaglutide group than in the placebo group. E R S T~
=>4 N— + N <2
;E’ Placebo 3 ¢

Weeks since Randomization

XIDNEY OUTCOMES 20 people
By 2 ‘ Prevent

Twenty people would need to be treated with sema- 11 1

glutide over a 3-year period to prevent one major major kidney

disease event

kidney disease event

LIMITATIONS AND REMAINING QUESTIONS

CONCLUSIONS

In adults with type 2 diabetes and chronic

* Sodium-glucose cotransporter 2 inhibitors and
nonsteroidal mineralocorticoid-receptor antagonists
were not yet approved for kidney protection when the
trial began. Since few participants were receiving those
drugs at baseline, the ability of the trial to assess
the effects of combination therapy was limited.

kidney disease, semaglutide reduced the

risk of clinically important kidney outcomes
and death from cardiovascular causes.
* Kidney disease disproportionately affects Black and

Indigenous people, who were underrepresented in
this trial.

* The effects on kidney function may not be generalizable
to other populations, such as persons at lower risk.

LINKS! FULL ARTICLE ' NEJM QUICK TAKE | EDITORIAL

FURTHER INFORMATION
Trial registration: ClinicalTrials.gov number, NCT03819153
Trial funding: Novo Nordisk

Full citation: Perkovic V, Tuttle KR, Rossing P, et al. Effects of semaglutide on chronic kidney disease in patients with type 2 diabetes. N Engl
J Med 2024;391:109-21. DOI: 10.1056/NEJM0a2403347

For personal use only. Any commercial reuse of NEJM Group content requires permission. Copyright © 2024 Massachusetts Medical Society.
All rights reserved.
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POTENTIAL PILLAR 4: GLP- 1RAs

Decrease weight

Decrease dyslipidemia

Decrease oxidative stress
Decrease endothelial dysfunction

Metabolic
Dysregulation

PILLAR 3: Finerenone

Decreases inflammation
Decreases fibrosis
Decreases endothelial
dysfunction

e Decreases tissue remodeling
e Decreases proteinuria

PILLAR 1: RAS blockers
e Decrease efferent arteriole tone
e Decrease hyperfiltration
e Decrease endothelial

dysfunction

e Decrease cardiac remodeling

Inflammation

Hemodynamic
Perturbations

ik

:

PILLAR 2: SGLT2 inhibitors

Increase afferent arteriole
tone

Improve tubuloglomerular
feedback
Decrease hyperfiltration

Decrease proteinuria
Decrease oxidative stress
Increase anti-inflammatory
and anti-fibrotic effects

24
Diabetes Care 2023;46:1574 21586
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Number at risk
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intervention 395 372 325 291 257 220 119

Peeters MJ , et al. J Am Soc Nephrol 2014 ;25: 390-8



2379%MDCKDES

FROM-JtA3S IEFR60%

=IME90%

HAZEDAM X EEN=(CFIE I D489 ANDMMD DITEDE L TEZEERTD
2379 ADCKDEENE K.

AT : CKDEZEEA A RICHRED THIMD DIFTEMNZER UTZES

BEf : EABEFHEEBAI L UCHERHIFENSHEIT AT A - Z2BESZE(CIR,
MDD DIFEDE LIC3HHI EICEERETTZMEL CEARSEEETRTCET

(%) MBILT7F_2BEDRIFEE (%) R15eGFR50%imAN &R
8 10

e 8 o
6 = : s

idne i 6 lsop=Di0 e
1:' r,},,‘ ; /’//" ‘P 4 ) 3 "—"“(,? /// >

ekt
¢ .--':"_g» Be =

g ——F Os
OO.O 05 10 16 20 28 30 38 00 08 10 15 20 25 30 35
(%) (%)

27
ProsOne.2016 ; 11(3):e0151422



Annual change in eGFR (mL/min/1.73 m?/year)
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Take Home Messages
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ARE YOUR KIDNEYS OK?

Detect early, protect kidney health 3ASE2ARER (FHRBHET — T,

World ‘ #WorldKid neyDay World Kidney Day is ajint inftative of
Elglyney / #AreYourKidneysOK | 2'isN @KE-wrA
worldkidneyday.org © World Kidney Day 2006 - 2025
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