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*%* Renal outcomes in CV outcome trials with GLP-1 receptor agonists

*%* Renal outcomes in the FLOW renal outcome trial with semaglutide
** Renal outcomes in trials with dual/triple incretin receptor agonists

% Semaglutide in the treatment algorithm of diabetic kidney disease




Renal outcomes in CVOTs with GLP-1 RAs in people with type 2 diabetes

Trials with human GLP-1-based agents
1

Trials with exendin-4 based agents

LEADER™ REWIND® SUSTAIN 6° EXSCEL™ ELIXA AMPLITUDE-O"*2
(liraglutide (dulaglutide (OW semaglutide (exenatide ER (lixisenatide (efpeglenatide
vs. placebo)

vs. placebo) vs. placebo) vs. placebo)

Exploratory renal
composite endpoint

wH]0.78 [0.67:0.92) m{0.85[0.77:0.93]|  HE- 10.64 [0.46:0.88]" K4 0.88 [0.76,1.01]

Macroalbuminuria HH (]

0.74 [0.60:0.91]* 0.77 [0.68:0.87]7| HE~ J0.54 [0.37;0.77T

HH0.87 [0.70;1.07]

| 1.28 [0.64:2.58]

' NR
—{l :

Worsening eGFR! HTE 0.89 [0.67;1.19] HZH 0.89 [0.78;1.01]

Renal replacement
therapy

| 0.87 [0.61:1.24 | 0.75[0.39:1.44 | 0.91 [0.40:2.0 ;
. 087 061124 0750038144 g 01 040207) R

vs. placebo)

vs. placebo)

NR a [0.68 [0.57,0.79]]

HEH 0.81 [0.66;0.99] |

H | 0.68 [0.58;0.80]

11.16 [0.74;1.83]

10.35[0.10;1.27]
—{— :

'NR ‘NR

0.0 0.5 1.0 1.5 2.0 0.0 0.5 1.0 1.5 2.0 0.0 05 1.0 1.5 2.0

HR [95% Cl] HR [95% Cl] HR [95% Cl] HR [95% Cl]

0.0 05 1.0 1.5 2.0 0.0 0.5 1.0 1.5 2.0 0.0 0.5 1.0 1.5 2.0
HR [95% CI|

HR [95% Cl]

Iéavcurs Faﬁ.u::ur;*r
GLP-1RA placebo

i:amurs Famur:s
GLP-1RA placebo

Iéavnurs Famuré
GLP-1RA placebo

Favours Favours
GLP-1RA placebo

I;avnurs Famurrs
GLP-1RA placebo

Iéavuurs Famur:s
GLP-1RA placebo

Rossing P et al. Nephrol Dial Transplant. 2023;38:2041-2051




Renal outcomes in CVOTs with GLP-1 RAs in people with type 2 diabetes

Meta-analysis

GLP-1 receptor Placebo, Hazard ratio NNT p value

agonist, nfN (%) nfM (%) (95% C1) (95% CI)
Composite kidney outcome including macroalbuminuria
ELIXA 172/2647 (6%) 203/2639 (8%) — 0-84 (0-68 to 1.02) 0-083
|EADER 268/4668 (6%) 337/4672 (7%) = 0-78 (0-67 to 0-92) 0-003
SUSTAIN-6 62/1648 (4%) 100/1649 (6%) —— 0-64 (0-46 to 0-88) 0-005
EXSCEL 366/6256 (6%) 407/6222 (7%) = 0-88 (076 t0 1.01) 0-065
REWIND 848/4949 (17%)  970/4952 (20%) - 0-85 (077 to 0-93) 0-0004
AMPLITUDE-O 353/2717 (13%)  250/1359 (18%) - 0-68 (0-57 to 0.79) <0-0001
Subtotal (P=47.5%, p=0-090) & 0-79 (0-73t0 0-87) 47 (37 to 77) <0-0001
Worsening of kidney function™
ELIXA 41/3031 (1%) 35/3032 (1%) —1#—  116(074t0183) 0513
L EADER 87/4668 (2%) Q7/4672 (2%) S . 0-89 (0-67 to 1-19) 0-43
SUSTAIN-6 18/1648 (1%) 14/1649 (1%) - 1.28 (0-64 to 2.58) 0-48
EXSCEL 246/6456 (4%) 273/6458 (4%) g 0-88 (074 to 1.05) 0-16
REWIND 169/4949 (3%) 237/4952 (5%) —— 0-70 (057 to 0-85) 0.0004
AMPLITUDE-O 712717 (<1%) 7/1359 (1%) . 0-35(0-10 to 1.27) 011
Subtotal ("=43-0%, p=0-12) <t 0-86 (0-72 to 1.02) 241(120t0-1694)f  0.089

* Either doubling of serum creatinine or >40% decline in eGFR D!S 1 1!5
+ renal replacement therapy or renal death (in EXSCEL) 4 —p
Favours GLP-1 receptor agonists Favours placebo

Sattar N et al. Lancet Diabetes Endocrinol. 2021;9:653—662




Renal outcomes in CVOTs with GLP-1 RA in people with obesity

The Semaglutide Effects on Cardiovascular Outcomes in People with Overweight or Obesity (SELECT) trial

Probability of event

= Semaglutide 2.4 mg = Placebo

Semaglutide 2.4 mg
(N =8,803), n (%)

Placebo
(N =8,801), n (%)

HR (95% ClI);
P value

5-component

0.03
Incidence with semaglutide 2.4 mg: 1.8%
Incidence with placebo: 2.2%
HR (95% CI): 0.78 (0.63, 0.96); P=0.02
0.02 4
0.01
0 T T T T T T T T T T

0 20 40 60 B8O 100 120 140 160 180 200
Time since randomization (weeks)

Patients at risk

Semaglutide 2.4 mg

Placebo

BBO3 BTE6 BG23 B536 B464 B350 7904 6747 5813 4540 2643
8801 8899 8573 8483 8392 83N 7842 6665 5734 4456 2578

i
| .
kidney composite endpoint 155 (1.8) 198 (2.2) I—I—|I 0.78 (0.63, 0.96); 0.02
|
Death due to kidney disease 0 0 i N/A
|
Initiation of chronic kidney !
replacement therapy® 4(0.0) 6(0.1) = | 0.66 (0.17, 2.32); 0.52
|
Onset of persistent eGFR |
<15 mlmin-' 1.72 m~2 5(0.1) 4(0.0) : L 1.24 (0.33,5.02); 0.74
|
Onset of persistent :50% b b !
reduction in eGFR 12/8,724° (0.1) 21/8,742°(0.2) | 0.57(0.27, 1.14); 0.1
|
Onset of persistent
macroalbuminuria 144(1.6) 179 (2.0) "-—Jl 0.80 (0.64, 1.00); 0.05
0.1 1.0 10.0
HR (95% CI)

Favors semaglutide 2.4 mg

Favors placebo

Colhoun HM et al. Nat Med. 2024;30:2058 — 2066




Renal outcomes in registrative trials with GLP-1 RA in people with type 2 diabetes

A Study Comparing Dulaglutide With Insulin Glargine on Glycemic Control in Participants With Type 2 Diabetes
[T2D] and Moderate or Severe Chronic Kidney Disease [CKD] (AWARD-7 trial) post hoc analysis

Macroalbuminuria No macroalbuminuria
. 44 -
40 - —e— Dulaglutide 1.5 mg
ag | Dulaglutide 0.75 mg 424
c o= Insulin glargine g 40 -
2 _36- 2. ~38 " £
S 3°e =
gL 34 P<0.0011 8, 36-
@~ QN g
c 32 + £ - 34
£ P=0.014 £ 5490
'ﬁ 2 30 ‘g' a v
23 06 53 28
@ E <% E € 2.
g 24 1, © 244,
7/
/]
D T 1 D T 1
0 26 52 0 26 52
Weeks Weeks
Number of Number of
participants Week0 Week26 Week52 participants Week 0 Week26 Week 52
Dulaglutide 1.5 mg 84 71 69 Dulaglutide 1.5 mg 108 92 93
Dulaglutide 0.75 mg 84 73 67 Dulaglutide 0.75 mg 106 96 93
Insulin glargine 90 78 64 Insulin glargine 104 98 95

Tuttle KR et al. Kidney360. 2020;2:254-262



Renal outcomes in CVOTs with GLP-1 RAs in people with type 2 diabetes

©

REWIN

Dulaglutide CV Outcomes Trial

Dulaglutide (n=4949) Placebo (n=4952) Hazard ratio p value
(95%C1)
Mumber of Incidence rate  Numberof Incidence rate
patients (%) (number of patients (%)  (number of
events per events per
100 perscn- 100 person-
years) years)
Main analyses of renal effect
| Compaosite renal outcome 848 (17-1%) 3-47 970 (19-6%) 4-07 0-85 (0-77-0-93) 0-0004 |
Components of composite renal outcome
| Mew macroalbuminuria 441 (8-9%) 1.76 561 (11-3%) 2.29 077 (0-68-0-87) =0.0001 |
| Sustained decline in eGFR of 230% 453 (9-2%) 179 500 (10-1%) 2.00 0-89 (0-78-1.01) 0.066 |
Chronic renal replacement therapy 16 (0-3%) 006 21 (0-4%) 0-08 075 (0-39-1-44) 039
Serious renal adverse event® 84 (1.7%) 0-32 93 (1-9%) 0-36 0-90 (0-67-1-20) 0-46
Sensitivity analyses of renal effect
Sustained decline in eGFR of 240% 169 (3-4%) 0.66 237 (4-8%) 0.93 070 (0-57-0-85) 0.0004
Composite renal outcome with this decline 587 (11-9%) 236 751 (15-2%) 310 076 (0-68-0-84) =0.0001
Sustained decline in eGFR of 250% 61 (1-2%) 024 108 (2-2%) 0-42 0-56 (0-41-0.76) 0-0002
Compaosite renal outcome with this decline 496 (10-0%) 1.99 649 (13-1%) 2.66 074 (0-66-0-84) =0-0001
eGFR=estimated glomerular filtration rate. *Based on a search of the REWIND database for any reported adverse event linked to acute renal failure.
Effect of treatment allocation on renal outcomes

Gerstein H et al. Lancet. 2019;394:131-138




Renal outcomes in CVOTs with GLP-1 RAs in people with type 2 diabetes

DU 1.5 mg

n=4.949
[n(%)]

Composite Endpoint
Sustained eGFR decline 240%,
ESRD, renal death

Additional Composite Outcomes
Sustained eGFR decline 240%,
ESRD, CV death

Sustained eGFR decline 240%,
ESRD, renal or CV death
Sustained eGFR decline 240%,
ESRD, all-cause death 676 (13.7%)
Composite Endpoint Components
Sustained eGFR decline 240%

181 (3.7%)

477 (9.6%)

485 (9.8%)

156 (3.2%)

ESRD 31 (0.6%)
Renal replacement therapy 16 (0.3%)
Sustained eGFR < 15 21 (0.4%)

Renal death 11 (0.2%)

CV death 317 (6.4%)

All-cause death 536 (10.8%)

Placebo
n=4,952
[n (%)]

238 (4.8%)

565 (11.4%)

570 (11.5%)

800 (16.2%)

214 (4.3%)
43 (0.9%)
21 (0.4%)
32 (0.5%)
7 (0.1%)
346 (7.0%)

592 (12.0%)

HR
(95% Cl)

0.75 (0.62-0.92)

0.84 (0.74-0.95)

0.84 (0.75-0.95)

0.83 (0.75-0.92)

0.72 (0.58-0.88)
0.78 (0.49-1.25)
0.85 (0.44-1.65)
0.69 (0.39-1.21)
1.63 (0.61-4.31)

0.91 (0.78-1.06)
0.90 (0.80-1.01)

HR
(95% Cl)

Post hoc analysis
®

REWIND

Dulaglutide CV Outcomes Trial

p-value

0.004 i
- Population D“'ag':,igde e Placebo HR HR Interaction
- 0, 0, 0,
™ oo group n = 4,949 [n(%)] n=4,952 [n(%)] (95% Cl) (95% CI) p-value
’ - 0.75
All participants 181 (3.7%) 238 (4.8%) ——————
M 0.006 (0.62-0.92) _
0.61
0, 0
- <0.001 UACR <30 mg/g 58/2,917 (2.0%) 94/2,863 (3.3%) (0.44-0.85)
0.077
UACR =30 mg/g 115/1,707 (6.7%) 1(279'20/3)60 © 60251915) a
2ol 0.002 ’ ’ ’
> —
[P _— 0.308 eGFR_GO 120/3,904 (3.1%) 165/3‘;870 0.71
—t | 0g26| | mL/min/1.73 me (4.3%) (0.56-0.89) 0.306
—t— 0.191| | €GFR <60 o . 0.88
. . . mL/min/A.73 e 60/944 (6.4%) 72/988 (7.3%) (0.62-1 '24)| : : : : , : : _'
= 0.243 04 05 06 07 08 05 10 11 1.2 1.3
HA 0.072 -
Dulaglutide treatment better Placebo better
| | | 1
1 2 4 5

0

Dulaglutide treatment better Placebo better

Botros FT et al. Diabetes Care. 2023;46:1524-1530




Renal outcomes in CVOTs with GLP-1 RAs in people with type 2 diabetes

Pooled analysis

B Semaglutide 0.5 mg vs placebo

B Semaglutide 1.0 mg vs placebo

M Liraglutide 1.8 mg vs placebo

All patients by treatment Baseline eGFR Baseline eGFR
<60 mL/min/1.73m* >60 mL/min/1.73m’
p=0.057
§ 2.0 I p=0.37 ]
g o I p=0.0003 1
25 s
S a p=0.008
S E
g0 ! '
82 10 £<0.0001
E .5 =0.0001 —
3 & P p=0.01
‘g’ TEI 0.5
] -
00,
Annual eGFR Estimate [95% CI]
change SUSTAIN 6 LEADER
(mLfn:zunl Semaglutide Semaglutide Placebo Liraglutide Placebo
1.73m?)/year 0.5 mg 1.0 mg 1.8 mg
All patients n=825 n=821 n=1648 n=4512 n=4498
by treatment -1.59[-1.95,-1.23] | -1.05[-1.41,-0.69] | -1.92 [-2.18, -1.67] | —1.72[-1.84, —1.61]| —1.98 [-2.10, —1.87]
<60 mL/min/ n=212 n=204 n=427 n=968 n=905

1.73m? at baseline

~1.20 [-1.90, —0.49]

~0.25 [-0.97. 0.48]

~1.87[-2.37, -1.36]

~1.44[~1.68, ~1.19]

~2.11[-2.37, -1.85]

>60 mL/min/
1.73m” at baseline

n=613
~1.73 [-2.15.-1.32]

n=617
~1.31[-1.72.-0.90]

n=1221
~1.94 [-2.24, -1.64]

n-3544
~1.80 [-1.92, ~1.67]

n-3593
~1.95 [-2.08, —1.83]

Subgroup/outcome Events/N, . Events/N, . HR [95% CI] p value fn‘tf:rl;if)os
Pooled population |
30% eGFR reduction  791/6316 (12.5%) 848/6321 (13.4%) oL 092084, 1.02] 0.10
40% eGFR reduction ~ 378/6316 (6.0%)  432/6321 (6.8%) _._: 0.86[0.75,0.99] 0.039
50% eGFR reduction  183/6316 (2.9%)  229/6321 (3.6%) —@— 0.80[0.66,0.97] 0023
57% eGFR reduction  121/6316(1.9%)  135/6321 (2.1%) — el 0.89[0.69,1.13] 034
Normoalbuminuria :
30% eGFR reduction ~ 304/3842 (7.9%)  292/3807 (7.7%) —— 1.03[0.87,1.21] 075 0.06
40% eGFR reduction ~ 112/3842 (2.9%)  111/3807 (2.9%) —— 0.9910.76,1.28] 091 0.32
50% eGFR reduction  44/3842 (1.1%) 40/3807 (1.1%) — 1.07 [0.70, 1.65] 0.75 0.43
57% eGFR reduction ~ 21/3842 (0.5%) 21/3807 0.6%) - 0.98[0.53,1.79] 094 0.94
Microalbuminuria :
30% eGIR reduction  239/1695 (14.1%)  237/1645 (14.4%) —— 097 [0.81.1.17] 0.78 0.06
40% eGFR reduction  112/1695 (6.6%)  115/1645 (7.0%) + 0.95[0.73, 1.23]  0.69 0.32
50% eGFR reduction  39/1695 (2.3%) 43/1645 (2.6%) ——@—7T—— 0.88 [0.57,1.36] 0.57 0.43
57% eGFR reduction  23/1695 (1.4%) 22/1645 (1.3%) L 3 1.02[0.57,1.83] 095 0.94
Macroalbuminuria :
30% eGFR reduction  232/657 (35.3%)  301/729 (41.3%) —@— 0.78 [0.66,0.92] 0.004 0.06
40% eGFR reduction 147/657 (22.4%) 197/729 (27.0%) —@—1I 0.78 [0.63,0.97] 0.022 0.32
50% eGFR reduction  100/657 (15.2%)  139/729 (19.1%) —.—: 0.77 [0.60, 1.00]  0.050 0.43
57% eGFR reduction  75/657 (11.4%) 89/729 (12.2%) —— 091[067,1.24] 055 0.94
Micro- or macroalbuminuria :
30% eGFR reduction  471/2352 (20.0%) 538/2374 (22.7%) -, 0.85[0.76,0.97] 0.013 0.08
40% eGFR reduction ~ 259/2352 (11.0%) 312/2374 (13.1%) —@—I 0.82[0.70,0.97] 0.019 0.25
50% eGFR reduction  139/2352 (5.9%)  182/2374 (7.7%) —@— : 0.76 [0.61,0.95] 0.016 0.16
57% eGFR reduction  98/2352 (4.2%) 111/2374 (4.7%) i 0.88 [0.67,1.16] 0.37 0.76
1 I 1
0.5 1 3

Favors active

Favors placebo

Shaman AM et al. Circulation. 2022;145:575-585




Renal outcomes in CVOTs with GLP-1 RAs in people with type 2 diabetes

Annual eGFR change

Overall

T 5 n=3232 n=3231
g 75 g 05

o £

&. £ 74 S 0.0

gR 73 @ M -0.5

2T 72 2310

3 - a

e 71 315 -0.97
E 704 £E 20 -1.56
E 0.0 05 1.0 1.5 £ ETD [95% CIJ:

Time from randomization (yr) 0.59 [0.29; 0.89]*

Baseline eGFR: 30-<60 mI/min per 1.73 m?

: 50 - o :‘ 05 n=779 n=777
=2 -]
o 49 - 2o 00
=)
g 5 05
En 47 4 ar
e 46 - = 5 -1.0 -0.32
G2 - 2215
5 Es
E i Y ? E-20
= 0.0 0s 1.0 15 S =
E ) o E ETD [95% CI]:
= Time from randomization (yr) = 1,06 [0.45; 1.67]°

Baseline eGFR: 260 m|/min per 1.73 m?

n=2375 n=2374

s £ o5
5 85 83
=2 84 8.2 00
&E =E o5
am 83 wp
C 22 210
ST 82 =%
@3 58 15
52 8 g2 -1.18
- g =
®E 80 4 . . ' <E -20 -1.64
z 0.0 0.5 1.0 1.5 H ETD [95% CIJ:

Time from randomization (yr) 0.46 [0.12; 0.80]°

M semaglutide Placebo

Pooled analysis

Time to onset of persistent eGFR reductions

eGFR
reduction Semaglutide  Placebo HR Pvalue Interaction
threshold (%) | (n) (n) [95% CI] P value?
230 j-_ 223 244 0.90[0.75; 1.08]  0.27 N/A
T ] 240 105 113 0.92[0.71; 1.20]  0.54 N/A
population 250 —— 48 65 0.73[0.51; 1.07] 0.1 N/A
=57 —.— 34 36 0.94 [0.59; 1.51] 0.81 N/A
=30 — 58 79 0.68 [0.48; 0.96] 0.03 0.05
Baseline eGFR =40 —_— 25 37 0.64 [0.38; 1.06] 0.08 0.07
=30 to <60
ml/min per 1.73 |'|"|2 =50 L 9 18 0.48 [0.21, 1.06] 0.07 0.22
257 - 6 i 0.82 [0.28; 2.44] 0.72 0.66
=30 —— 136 134 1.02 [0.81; 1.30] 0.84 0.05
Baselir‘gzeGFR =40 —i— 7/ 50 1.15 [0.79; 1.68] 0.47 0.07
=
ml/min per 1.73 m? =50 ° 21 24 0.88 [0.49; 1.59]  0.68 0.22
=57 —j— 11 10 1.11 [0.47; 2.63] 0.80 0.66
. | ,
0.1 1 10
+ HR >
Favors Favors
semaglutide placebo

Tuttle KR et al. Kidney Int. 2023;103:772-781




Renal outcomes in the FLOW ROT with semaglutide in people with type 2 diabetes and CKD
FLOW

outcomes trial

The rationale, design and baseline data of FLOW, a kidney outcomes trial with .
once-weekly semaglutide in people with type 2 diabetes and chronic kidney disease UACR categories (mg/g)
Evidence has emerged of potential kidney-protective effects of GLP-1RAs in people with T2D. {3[} Eaﬂ to {Sﬂﬂ Eam

Background FLOW is a dedicated kidney outcomes frial to assess semaglutide in a population with CKD and T2D at high
risk of kidney disease progression. E’Qﬂ 1 {..:ﬂ 1 } ? {ﬂ 2)
Methods o

[ B
Participants: Randomisation 1:1 -E ™
 * Adulis with 72D _ ) l Tp——— = E =60 to <90 24 {ﬂ.?} 173 (49}
* eGFR 250 fo 75 ml/min/1.73 m? and ﬂ”ﬁ 0.25 mg| 0.5mg T2D and CKD standard-of-care '8] o7
UACR >300 o <5000 mg/g OR { iy
* eGFR 225 to <50 ml /min/1.73 m’ and N=3534 1.0 mg placebo s.c. OW + QL .
0.25 0.5 =
UACR >100 o <5000 mg/g mg Oomg T2D and CKD standard-of-care m — =45 to <60 37 {1 'ﬂ') Alb 583
Composite primary endpoint: W-3 W0 w4 W8 EOT o . E eGFR 47
Time to first occurrence of: E E
* Kidney fail istent eGFR <15 ml, ! a I ‘
mlin;e])fygl;zeo[ﬂ::;:;?n ZFCKRT]~ ml/ Scretlaning Trearmellﬂ period Fcllolﬂ-up L = 23(] tﬂ {45
* Persistent 250% reduction in eGFR; or (up to 3 weeks) (5 weeks) w E
m e

* Death from kidney or CV causes Event-driven frial with expected duration of approximately 5 years
. .. =
Baseline characteristics —1 5 to {Hﬂ

68.2% at very high risk for CKD progression Advanced type 2 diabetes: 15.5%
ﬂ according fo KDIGO categorisation, eGFR of Mean age 66.6 years % ret;eiving

47.0 (15) ml /min/1.73 m% median UACR of Mean diabetes duration 17.4 years

568 (range: 2-11 852) mg/g Mean HbA, 7.8% SGUT-2is Low risk High risk
B 4t e powmlaety gt i e e o o e i ot - et n=25 (0.7%) n=878 (24.8%)
q FLOW will evaluate the effect of semaglutide on kidney outcomes in participants with CKD and T2D, . . ,
Segcos and is expected to complete in late 2024. Moderate risk Ve ry h 19q h risk
n=217 (6.1%) n=2413 (68.2%)
rh& e Rossing, P., et al. NDT (2023)
TRANSPLANTATION @NDTSocial

Rossing P et al. Nephrol Dial Transplant. 2023;38:2041-2051




FLOW

semaglutide | renal
outcomes trial

A First Major Kidney Disease Event

B First Kidney-Specific Component Event

€ Death from Cardiovascular Causes

1804 357 Hazard ratio, 0.79 (35% CI, 0.66-0.94)
90— 20
E 07 15
E— 70 10 Placebo
F= )
60 Semaglutide
E 50 ’ ’
= L Y N AU N e R
& 40 0 6 12 18 24 30 35 42 4
'é 304
& 20
1 ﬁ:j——_—";:’;{;:
0 l T T T T T T T
o & 12 18 24 o i6 43 45
Months since Randomization
Mo. at Risk
Placebo 1766 1735 1682 1605 1516 1408 1048 &80 354
Semag|utide 1767 1738 1653 1640 1572 148% 1131 742 392

E First Major Cardiovascular Evant

100 15 Harard ratio, 0.71 (35% C1, 0.56-0.89)
G0
a 10
E_ £ Placebo
570
E 0 3 Semaglutide
= o5
& 0 T T T T T T
a 40 0 & 12 18 24 30 36 421 48
SRS
g
E 204
104 _._.___._,_,__'_'_._._)—-—._-:'—_._"'.—)_
0 T T T T T T T T
L1} 6 12 18 24 30 36 42 48
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F Death from Any Cause

100+ 33 Hazardlatio.D.?ﬁﬂ?S%CI.{I.EE—D.SS}
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o T 15
'; 60 10 Semaglutide
o 5
s 50+
o T T T T T T
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T30
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1o+
0 T T T T T T T T
0 6 12 18 24 30 EL 43 48
Months since Randomization
Mo. at Risk
Placebo 1766 1736 1682 1eD5 1516 1408 1048 660 3534
Sernagh.ltide 1767 1738 1693 le40 1572 1489 1131 742 352
D Total oGFR Slﬂpé
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L 42
E
=
E 40
E . Placebo
o Difference in annual slope, 1.16 mlfminf1.73 mé
{95% CI, 0.86—1.47)
ik
P 00001
04— T T T T
0 12 52 104 156 208
Months since Randomization
Mo. at Risk
Placebo 17661663 1573 1609 1490 1441 1284 B7& o09 199
SemaElthidel?ES.'lESSngOlEl]G 1521 1468 1345 9552 651 218

1004 0 Hazard ratic, 0.82 (95% CI, 0.68-0.98)
S0 P=0.029
" 15
£ s Placebo
2 10
L Semaglutide
E 60 5
b 50
@ 0 T T T T T T
B 40— 0 & 12 183 24 30 36 42 43
§ 30
E 204
1o //
0 T T T T T T T T
1] 6 12 18 24 30 36 42 43
Months since Randomization
Mo. at Risk
Placebo 1766 1721 1663 1583 1535 1478 1133 731 418
SErnaEh.ltidE 1767 1725 1672 1622 1575 1515 1176 793 430

100 257 Hazard ratio, 0.80 (35% Cl, 0.67-0.95)
90— 20+ P=0.01
= 15 Placebo
£ 704
"] 10 .
T g Semaglutide
&£ 5
.'6 50+
O-== T T L T T T
& 0 06 12 18 24 30 36 42 48
'E“ 30+
# 20+
a /’ﬁ
o T T T T T T T T
i} 3 12 18 24 £ ig 42 45
Months since Randomization
No. at Risk
Placebo 1766 1737 1697 1641 1601 1544 1185 772 437
5EmaE|L|‘tide 1767 1739 1703 1665 1627 1583 1234 BE3E 460
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FLOW

semaglutide | renal

outcomes trial

Semaglutide Placebo Hazard Ratio Estimated Difference
Quicome (N=1767) (N=1766) (95% CI) [95% CI) P Value
Primary outcome: major kidney disease events — no. (36)1 331 (18.7) 410 (23.2) 0.76 (0.66 to 0.88) — 0.0003
Components of primary cutcome — no. (36)
Persistent =50% reduction from baseline in eGFR 165 (9.3) 213 (12.1) 0.73 (0.59 to 0.89) — —
Persistent eGFR <15 ml/min/1.73 m? 92 [5.2) 110 (6.2) .30 (0.61 to 1.06) — —
Initiation of kidney-replacement therapy 37 (4.9) 100 (5.7) 0.34 (0.63 to 1.12) — —
Death from kidney-related causes 5 (0.3) 5 (0.3) 0.97 (0.27 to 3.49) — —
Death frem cardiovascular causes 123 (7.0) 169 (9.6) 0.71 (0.56 to 0.89) — —
Composite of kidney-specific components of the primary outcome 218 (12.3) 260 (14.7) 0.79 (0.66 to 0.94) — —
Confirmatory secondary outcomes
Mean annual rate of change in eGFR — ml{min/1.73 m?* -2.19 -3.36 — 1.16 (0.86 to 1.47) <0.001
Major cardiovascular events — no. (38) 212 (12.0) 254 (14.4) 0.82 (0.68 to 0.98) — 0.029
Death from cardiovascular causes 123 (7.0) 169 (9.6) 0.71 (0.56 to 0.89) — —
Monfatal myocardial infarction 52 (2.9) 64 (1.6) 0.20 (0.55 to 1.15) — —
Nonfatal stroke 63 (3.6) 51 (2.9) 1.22 (0.84 to 1.77) — —
Death from any cause — no. (%) 227 (12.8) 279 (15.8) .80 (0.67 to 0.95) — 0.01
Supportive secondary outcomes
Ratio of urinary albumin-to-creatinine ratio at week 104 to urinary 0.60 0.88 0.68 (0.62 to 0.75)F — —
albumin-to-creatinine ratio at baseline
Mean change in body weight from baseline to week 104 — kg -5.55 —-1.45 — —4.10 (—4.56 to -3.65) —
Mean change in glycated hemoglebin level from baseline to week -0.87 -0.06 — -0.81 (-0.90 to -0.72) —
104 — percentage points
Mean change in systolic blood pressure from baseline to week -3.79 —-1.55 — -2.73 (-3.33 t0-1.13) —
104 — mm Hg
Mean change in diastolic blood pressure from baseline to week -0.23 -1.01 — 0.78 (0.16 to 1.41) —
104 — mm Hg
Mean chaznge in eGFR from baseline to week 12 — ml{min/1.73 -1.07 -1.05 — -0.03 (-0.56 to 0.51) —
m
Mean annualllrat_e ;Jlf-_frl':ange in eGFR from week 12 to end of trial -2.36 -3.30 — 0.94 (0.62 to 1.26) —
Mean change in eGFR by the cystatin C equation from baseline to -2.01 —5.41 — 3.39 (2.63 to 4.15) —
week 104 — mlfmin/1.73 m?

Perkovic V et al. N Engl J Med. 2024;391:109-121
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Renal outcomes in the FLOW ROT with semaglutide in people with type 2 diabetes and CKD ¢

FLOW

semaglutide | renal
outcomes trial

Subgroup Semaglutide Placebo Hazard Ratio (95%: CI)
no. articipants with avent/no. il pants in analyss
- - - el P #no. of partidp ¥ | Subgroup Semaglutide Placebo Hazard Ratio (9536 Cl)
Primary analysis, all patients 331 1TET 410f17 66 —a— ! 0.76 (0.66—0.85) no. of participants with event/no. of parti cpantsin analys's
Sex H .
) . ) ] H
Fermale 28/519 127 /550 —e— 0.70 (0.53-0.92) H'ip"”" or Latiroe ethnic group — n— i T—
Male 2431248 28371216 —— 0.79 (0.66—0.94) e ! / - ' [ )
o | Mo 2611421 2981411 —e—i 0.83 (0.70—0.98)
1 Estimated GFR '
<B5yr 1317633 175652 —a— | 071 (0.57-0.9
=65 :o <75y 15:.':3 16 1?o§??3 — e 0.35 Eo 63 11:2:]' =60 mljminf1.73 m? #1/366 53353 . i 0.64 (0.43-0.36)
! o i 2 ——&—H =
— 0318 &5 341 | 0.63 (042-093) =45 to <60 ml/ min/1.73 m 80/515 103540 : 0.78 (0.58—1.04)
Body-mass inde: i =30 to <45 ml/min/1.73 m? 137 j667 1817691 —a— | .74 (0.59-0.92)
- i
1 il 2 I—.— = — L.
= e D '_._?-' 0.32 (0.65-1.0%) Ur‘ic:: rr;lllrb::lir:-:c::eatinine ratio e e _| I
=30 1891031 2441029 — . 0.73 (0.61-0.89) Y :
Duration of diabetes <300 55561 62552 ——— 0.86 (0.60—1.23)
300 276 j1205 348/1214 —— 0.74 (0.63-0.87
<15yr 148774 153753 ——— 0.90 (0.72-1.13) = Td — ! 4 ( )
=15yr 183992 257 /1013 —— C.68 (0.56—0.82 ardiovascular disease
Glyat:d hemoglobin ! { ) Mo previous myocardial infarction or stroke 2401345 30871343 —a— 0.73 (0.62-0.87)
=B.0% 200/1106 25171093 - 0.75 (0.62-0.90) hPre\rlo:s r'rl;lfoclardlal infarction of stroke &7 405 93,403 s 0.91 (0.68—1.22)
Chronic heart failure
=8.0%% 131659 15967 2 i 0.79 (0.63—1.00) e 26411424 3221430 0.79 (0.67—0.93)
=F.0% 104536 147 {571 —a— 0.69 (0.54—0.839) v &7 (342 281136 . T 0'49 oy
>7.0% 227 /1229 26371194 —— 0.80 (0.67—0.96) == ! i/ . 67 (0.49-0.33)
Geographic region i Tl o
|
North America 38423 102442 — 0.98 (0.74—1.30) :‘:s :i:f:j ;:Tf:;;s *— ;:Z ‘2'2::;'_::]
Europe 654732 1047491 — e 0.61 (0.45-0.83) = £ 4 - [ )
N Metformin use
Asia 98478 98434 —a— 0.85 (0.65—1.13) N TR SRS PR TR Ty T
Other 70394 106399 —— 0.62 (0.46—0.84) - 4 i -~ (o )
T g Yes 138908 191924 —e— ! 071 (0.57-0.88)
- 1
Asian 35439 55 /407 — e 0.26 (0.64—1.14) ST Gl e !
. ) Mo 2901430 3721493 —e— 0.73 (0.63—0.85)
Black 20/ 78 24/82 [ L | 0.81 (0.44—1.46) oo 11277 387273 H 1.07 (0.69-1.67)
White 197 /1155 2601168 —e— 0.73 (0.61-0.88) ; - - . . . .
Othar 11456 2162 I S 1 0.63 (0.29-1.28) 0.25 .50 1.00 2.00
I T 1
0.25 0.50 1.00 .00 Semaglutide Better Placebo Batter
Semaglutide Better Placebo Better

Perkovic V et al. N Engl J Med. 2024;391:109-121




Long-term renal protection with semaglutide in people with type 2 diabetes and CKD

N=1767 (FAS)

&
U FLOW patient
Age = 67 years
40 eGFR =47 mL/min/1.73m2
219 [-2.41 ; -1.98]uey o S — .
= | N TN mUmin/1.73m2Ayvear | Add estimate + uncertainty }
& 30 T | for value <15 i
g \_(both arms) )
£
I . .
1 e — e ——m—— === s sy — — —
@ - -
L <¢m T ESKE> eGFR < 15 mL/min/1.73 m2
. } s . . ; : . E } . } } } —>  Years
1 2 4 6 8 1 1 14 1 1 18 2 2 24 26
0 2 5 6 0 2
GLP-1 antagonist + RAAS inhibitor
@ /;& Age = 82 years
D eGFR = 15 mL/min/1.73m2
Placebo Semagalutide




FLO

emaglutide | renal
outcomes trial

.. Composite major CV events GFR < 60mlL/min/1.73m? or
11 | Adults with T2D and CKD ﬂ,@ | outcome (CV death, non-fatal SR 6OmUmin/1.73m?
" MI, non-fatal stroke)

UACR | <300mg/g or = 300mg/g

‘ Subcutaneous semaglutide \ 1/2 (low/moderate),

1 mg or placebo weekly (R 1:1) Death from any cause

KDIGO risk* |

~ "/ 3 (high), or 4 (very high)

Effect of semaglutide versus placebo on the composite of CV death, non-fatal MI, and non-fatal stroke by baseline CKD status

Overall population Ji eGFR, mL/min/1.73m? N UACR, mg/g N KDIGO risk classification
1 1 1
. <60 >60 , <300 2300 | Low/moderate  High Very high
\ : ﬁ \
1 1 1
1 1 1
1 1 1
I 1 I
I 1 I
1 1 1
1 1 1
1 1 1
I 1 I
1 1 1
1 1 1
1 1 1
0.82 : 0.87 059 : 1.04 0.75 : 0.67 0.75 0.84
(0.68-0.98)t 71108t (037094 1 (721511 (061093t 1 (027-167)  (O50-112F  (068-1.04)"
1 1 1
1 1 1

P-interaction .13 P-interaction .79

P-interaction .13

Mahaffey KW et al. Heart J. 2024 Aug 30




CV outcomes in the FLOW ROT with semaglutide in people with type 2 diabetes and CKD
FLOW

semaglutide | renal

outeomes trial
A HF Including CV Death B HF Events Alone P—
T B T B Analyzed Participants
2 35 35 3 -~ 35 35 ~ : : (Semaglutide 1.0 mg;
‘é’ 30 4 F30 5 B 30 30 5 HR (95% C1) Pinteraction Placebo)
c c £ n
% 25 L 25 -é -é 25 | L 25 _§ Overall analysis I
"E‘ 20 4 gs"‘ﬂ“";'f;gg;'.‘,."“" | 20 E £ 50 4 ::ﬂmﬁg‘ﬁww |20 E Semaglutide 1.0 mg/placebo —_— i 0.73 (0.62-0.87) 222/1,767; 292/1,766
ﬂm: | o m M .| .
e MR- 0.73; 05% C1: 0.62-0.87; P = 0.0005 P 3_- 3_- HR: 0.73; 95% Cl. 0.56-0.92; P = 0.0068 o eGFR level (mL/min/1.73 m?) 1
'E 15 - E E 15 - 15 E <30 —_— ! 0.44 (0.27-0.71) 01769 27/218; 45/182
§ 101 = = 10 4 £ 23010 <45 -—-—i- 0.78 (0.60-1.02) 94/667; 121/691
g | g g < g 245 to <60 —_— 0.80 (0.57-1.11) 64/515; 81/540
=, o £ £ o . 0 = 260 —_— 0.79 (0.51-1.22) 37/366; 45/353
T T T T T T T T T T T T T T T T T T 1
0 6 12 18 24 30 36 42 48 0 6 12 18 24 30 36 42 48 BACK ety I
- . . - - - - —— . A =1 & H
Time Since Randomization (Months) Time Since Randomization (Months) 2 1 LER (AR onses ST
2300 —_ 0.67 (0.55-0.82) 161/1,205; 229/1,214
S e {1767 1725 1677 1630 1582 1520 1190 794 432 Semag e {1767 1725 1677 1630 1582 1520 1190 794 432 KDIGO score !
I J !
Placebo 1,766 1714 1,655 1582 1,524 1449 1116 724 403 Placebo 1,766 1714 1,655 1582 1524 1449 1116 724 403 1+2 : 0.95(0.35-2.59) 0.8645 8/123; 8/119
T T T T T T T T T T T T T T T T T T 3 —_— 0.73 (0.50-1.06) 47/432; 66/446
0 6 12 18 24 30 36 42 48 0 6 12 18 24 30 36 42 48 :
4 —— 0.72 (0.59-0.88) 167/1,211; 218/1,201
—— Semaglutide1.0mg --—-- Placebo —— Semaglutide 1.0mg - Placebo r . ' r .
0.25 0.5 1 2 4
C  HFIncluding CV Death by Baseline HF Status D HF Events Alone by Baseline HF Status Favors Semaglutide 1.0 mg  Favors Placebo
- 35 Jur -35 ~ 354 o NouE 35 ~
§ 30 4 gmmsgﬁ&‘uw 30 é < 3 | IRsemeguetie.5.8 per 100FY IR semaglutice: 16 par 100 PY 30 é
‘E e B E £ Emm-é;iﬁausg—ﬁop—mm Eﬁwﬁﬁéﬁml-ﬂ-mu i E
8 538 30 per 100 PY F25 & 2 25 25 & HR (95% CI)
B - 4.1 per 100 FY o o S
E 20 - HR:0.72; 85% C1. 0.58-0.89; P = 0.0038 I 20 E E 20 A - 20 E Overall analysis d
%5 15 - L1s %5 s 15 4 L5 5 Semaglutide 1.0 mg/placebo [E— 073 (0.58-0.92) 133/1,767; 175/1,766
£ £ E c o 1
_E 10 4 10 & £ 104 10 8 eGFR level (mL/min/1.73 m?) |
5 5 5 <30 —_— H 0.34 (0.18-0.61) 0.0274 15/218; 33/182
E‘ 5 L & 2 54 L5 E’ 1
2 £ £ 2 230 to <45 — 076 (0.53-1.09) 53/667; 70/691
R — —— —0 e —— — —— 0 245 10 <60 — L 0.77 (0.50-117) 38/515; 50/540
0 6 12 18 24 30 36 42 48 0 6 12 18 24 30 36 42 48 A i 117 (0.67-2.07) 27/366: 22/353
Time Since Randomization (Months) Time Since Randomization (Months) UACR level (ma/g) g
1
Semeguuee 132 35 312 301 286 269 196 14 83 Semegutide 132 35 32 301 286 269 196 14 83 Ei — e =T EEE R
con ’ﬂ . . Tgm 2300 — 0.69 (0.52-0.89) 98/1,205; 137/1,214
maglutide | maglutide | '
10 mg No HF 1424 1399 1364 1328 1295 1.250 994 670 349 1.0 mg No HF 1424 1399 1364 1328 1205 1.250 994 670 349 KDIGO score i
PlaceboHF {336 313 291 273 251 230 165 103 61 Placebo HF {336 313 291 273 251 230 165 103 61 142 : 1.67 (0.51-6.38) 0.3287 7M23; 4119
Placebo No HF {1,430 1,401 1,364 1,309 1273 1219 951 621 342 Placebo No HF 1,430 1,401 1364 1,309 1273 1219 951 621 342 3 —— 0.80 (0.49-1.29) 30/432; 38/446
T T T T T T T T T T T T T T T T T T 4 _—— = 0.68 (0.53-0.89) 96/1,211; 133/1,201
0 6 12 18 24 30 36 4 48 0 6 12 18 24 30 36 42 48 T T T t T T 1
—— Semaglutide 1.0 mg-HF Semaglutide 1.0 mg-No HF —— Semaglutide 1.0 mg-HF Semaglutide 1.0 mg-No HF 0']2:‘ ;25 L t'3-51 o 1 E :la b 4 8
— Placebo-HF Placebo-No HF — Placebo-HF Placebo-No HF avors semaglutide1.0mg  Favors Flacebo

Pratley RE et al. / Am Coll Cardiol. 2024;84:1615-1628




Renal outcomes in trial with dual GLP-1 and GIP agonist in people with type 2 diabetes
SURPASS-4

Efficacy and Safety of Tirzepatide Once
Weekly Versus Insulin Glargine in Patients
with Type 2 Diabetes and Increased
Cardiovascular Risk

Time to first sustained Time to first occurrence of renal
UACR progression composite endpoint with macroalb

149 Tirzepatide: 23/893 (3%) 18- — Tirzepatide: 63/991 (6%)
- — Insulin glargine: 54/898 (&%) — Insulin glargine: 104/998 {10%) .
- 12 HR 0-43 (35% CI 0-27-0-71); p=0-0008 2 16+ HR 0-58 (95% CI 0-43-0-80}; p=0-0008
gl
] 14
A5 104 =
2% 2 ~
E 8 " f: £ 10+
2 § 6 EE LS
2a R
- = =
23 4 25 6
=
: N [
> ] j_/I
3 2
o T - o
— T T T T T T T T T T T T T 1
g 15 24 32 40 48 56 64 72 Bo 88 96 104 112 a 8 16 24 32 40 48 56 64 72 820 B2 96 104 112 120
Number of events MNumber of events
(number at ri?k) {number at risk)
Tizepaide © © © © © 0 10 19 19 19 22 23 23 23 23 Tizepatide © 3 18 18 19 1§ 29 39 40 42 56 60 62 63 63 63
~ (893) (872) (840) (822) (808) (799) (7BY) (757) (744) (582) (394) (211) (67) (12) (0) (991) (985) (962) (952) (347) (944) (930) (912) (902) (B15) (608} (391) (180) (41) (0) (0)
Insulin glargine 0 ] o o ] o 32 43 43 43 54 54 54 54 54 Insulin glargine ~ © o 7 9 19 1§ 55 77 78 80 B9 ©6 101 104 104 104
(89B) (875) (B70) (B63) (B44) (B34) (7BY) (759) (743) (5B6) (403) (209) (55) (9) (0) (998)(988) (573) (966)(946) (940} (901) (B67) (B49) (755) (555) (369) (164) (35) (1) (0)

Time to first sustained Time to first occurrence of renal
UACR regression composite endpoint without macroalb

52=  Tirzapatide: 152/358 (42%) o 149 Tirzepatide: 38/991 (4%)
- 48 Insulin glargine: B6/348 (25%) i Insulin glargine: 47/998 (5%)
£ 44 HR1.97 (95% 01 151-2-57); p=-0001 g 124 HR 080 (95% C1 0-52-122); p=0-3021
g a0 g
Zg a6 g = 10
£ 5 14 o
o5 a4
§F 28 £ 2
g7 2 £T g
2 204 i€
23 16 e g 4
= 129 H
4 3
T T T T T T T T T v T T T | o e T
& 16 24 32 40 48 56 64 72 B0 8% 96 104 112 0o B 16 24 32 40 48 56 64 72 80 BE 96 104 112 120
Time (wesks) Time {weeks)
Number of events Number of events
{number at risk) (number at risk)
Tirzepatide o [i] o (] [i] ] 111 132 132 132 150 162 152 152 152 Tirzepatide 1] 1 6 16 17 17 24 27 27 29 35 36 3IW 3B 3IM 38
(3I58) (348) (336) (331) (324) (322) (207) (7€) (175) (141) (B3) (48) (1) (10) (0) (991) (987) (964)(954) (943) (946} (935) (924) (915) (B25) (625) (405) (187) (43) (0) (0}
Insulinglargne ©¢ o 0 ©0 o o0 64 75 74 75 B6 8 B& B 86 Insulinglargine © 0 7 8 18 18 28 38 38 38 40 41 45 47 47 47
(348) (337) (334) (327) (321) (318) (247) (227) (221) (180) (112) (61) (16) (4) (O) (998)(988) (973) (967)(947) (941) (928) (906) (BB7) (789) (585) (392) (177) (40) (1) (0)

Heerspink HIL et al. Lancet Diabetes Endocrinol. 2022;10:774-785




Cardio-renal outcomes with dual vs single incretin agonists in people with type 2 diabetes

Retrospective cohort study using the US Collaborative Network of TriNetX data

No. of patients with outcome
Tirzepatide GLP-1RA E-value (E-value for
Outcome (n =14832) (n=14832) AHR (95% CI) P value the upper limit of Cl)
Primary outcome
1.00+ All-cause mortality 95 166 0.58 (0.45-0.75) <.001° 2.82(1.99)
Secondary outcomes
0.98+ MACEs 472 589 0.80(0.71-0.91)2 <.001P 1.79(1.44)
MACE a_md all-cause 543 721 0.76 (0.68-0.84) <.001° 1.98 (1.65)
. 0.96+ Tirzepatide ITIOI'taIIt)r‘
% Kidney events 53 102 0.52 (0.37-0.73) <.001° 3.24(2.09)
""é 0.94 Acute kidney injury 506 652 0.78(0.70-0.88) <.001°P 1.87 (1.53)
T MAKEs 129 241 0.54 (0.44-0.67) <.001P 3.11 (2.35)
0927 GLP-1RA Favors  Favors
Qutcome AHR (95% CI) tirzepatide GLP-1RA
0.904 Primary :
All-cause mortality 0.58 (0.45-0.75) [
Log-rank P<.001 Secondary
0887 ; : 5 e 20 MACE 0.80 (0.71-0.91) B
E‘r:)(;asfri;fem) Time, mo MACE and all-cause mortality  0.76 (0.68-0.84) ——
Tirzepatide 14832 (0) 13879 (33) 12162 (61) 7327 (83) 3172(95) Kidney events 0.52 (0.37-0.73) | |
GLP-1 RA 14832 (0) 13881 (60) 12098 (106) 7184 (143) 3025 (164) AKI 0.78 (0.70-0.88) M
MAKE 0.54 (0.44-0.67) ——
0|.4 0.|8 1|.0 1.|2 1|.6 2|.(] 2|.4
AHR (95% CI)

Chuang M-H et al. JAMA Network Open. 2024;7:€2427258



Guidelines for the management of hyperglycemia in people with type 2 diabetes

American Diabetes Association (ADA) Standards of Care

Boal: Cardiorenal Risk Reduction in High-Risk Individuals with Type 2 Diabetes (in addition to comprehensive CV risk management]*

Goal: Cardiovascular and Kidney Risk Reduction in

High-Risk Individuals with Type 2 Diabates*

+Indicators of high risk +HF +CKD
While definitions vary, meast Caurrent or prior #GFR <40 mL/min per 1.73 m* OR +ASCVD® ‘ +Indicators of +HE +CKD
comprie 285 yuars of age symploms albuminuria (ACR 23,0 mg/mmol high CVD risk Careat o price SR mimi 173w OR
sympdoms nuria &
with two or mere additional of HF with 130 mgigll. These measurements ..intﬁ:mmy 133 malgl :dapsamrmrruz%w
risk factors (including ebesity, documented may vary over time; thus, a repeat — ¥ o R e
hypertension, smaking, HFrEF or HFpEF measure ks required to decument CXD. +ASCVDindicators of high CVD risk
dyslipidemia, or albuminuria) oLIRA |  sourai win > f *
with praven preven CVD SGLT2i* +CKD (on maximally tollerated
CVRbaeltt 4 | enest whth praven HF banaft dose of ACEi or ARE)
in this population

SELTZ with primary evidence
of reducing CXD progression
+ SGLTH can be started with
@GFR 220 mLjmin/ 173 m?
» Contirug urtlinftiaton of
dialyss or tangalantation
= Glucoss=jowering efficacy is reducesd
with @GFR <45 mLfmin/ 173 m*

GLP-1 RAS wilh proven CKD berslil I

FA1C s anove goel, for individuals
an SELT2I, cansider incarmperating
a GLP-1 R or vice versa

- PREFERABLY

with proven SGLTZI* with primary evidence of

HF benefit reducing CKD pragression
+ASCVD/Indicators of High Risk in this Use SGLT2 in pesple with an e6FR

papulation bl mbimin per 1.73 m', ence initiated
GLP-1 RAY with proven (ELLECM  SGLT2i with praven should be continued until initiation
OR

CVD benefit CVD beneit of dialysis or fransplantation

» For individusjs on a GUP=1 Rif, consider adding
SGLTE with proven CNVD Denafit or vica varsa
= Plogitazona®

BLP-1 R& with proven CVD benefit if
SELT2 not tolerated of contraindicated

Ir;;;lh""““' fur Plﬁilt'ﬂil'l HHdﬂmuhﬂﬂmemmrﬂmﬂm
. . 2, consider incorparati somorbidities, andjor glycemic g is needed
+ For patients on a GLP-1 RA, consider adding SGLT2i with -0 e e
. GLP-1 RA or vice versa 1
proven CVD benefit or wice versa | ) +
« Tio ’ +Mitigating risk of MASLD or MASH ]
i
+
Agenis with polential benefit in MASLD or MASH
’ If additional cardiorenal risk reduction ar glycemic lowering nesded GLP-1 RA, dual GIP and GLE- Re, piegltazone, ar combination of SLP-1 R& wih ploglfazons
Use nsufin in the setting of decompensated criesis

ADA. Diabetes Care. 2024;47(Suppl. 1):S158-S178 ADA. Diabetes Care. 2025;48(Suppl. 1):S181-S206



Domanda 1

Nei pazienti con diabete di tipo 2 e CKD, i GLP-1 RAs determinano una
riduzione dell’endpoint composito renale senza macroalbuminuria:

A. Simile a quella di SGLT-2 inibitori e MRA non steroidei
B. Inferiore a quella di SGLT-2 inibitori e MRA non steroidei

C. Inferiore a quella di SGLT-2 inibitori e superiore a quella di MRA non
steroidei

D. Inferiore a quella di SGLT-2 inibitori e simile a quella di MRA non
steroidei




Renal outcomes in ROTs with SGLT-2 inhibitors and GLP-1 RAs

Trial (1) (2) (3) (4) (5)

() parackD € oo oner 69) Foeuoow FLOW
Drug Canagliflozin Dapagliflozin Empagliflozin Finerenone Semaglutide
Participants, n 4,401 4,304 6,609 5,734 3,533
Follow-up, years 2.6 2.4 2.0 2.6 3.4
GFR impairment, % 60.0 89.5 >80 88.8 79.6
Albuminuria (macro), % 99.3 (87.9) ~100 (>80) 79.9 (51.7) 99.5 (87.2) 97.1 (68.2)
Doubling of serum creatinine 0.60 (0.48-0.76) NA NA NA NA
eGFR reduction 0.53 (0.42-0.67)* 0.70 (0.61-0.81)t 0.81(0.72-0.92)% 0.73 (0.59-0.89)*

ESRD / need for RRT 0.68 (0.54-0.86) 0.64 (0.50-0.82) 0.67 (0.52—0.85) 0.86 (0.67-1.10 0.84 (0.63-1.12)

Cardiovascular death 0.78 (0.61-1.00) 0.81 (0.58-1.12) 0.84 (0.60-1.19) 0.86 (0.68-1.08) 0.71 (0.56-0.89)

0.72 0.64-0.82) 0.76 (0.66—0.88)

0.82 (0.73-0.93) 0.79 (0.66—0.94)

Composite cardiorenal outcome 0.70 (0.59-0.82) 0.61 (0.51-0.72)

Composite kidney outcome 0.66 (0.53—0.81) 0.56 (0.45-0.68)

* >50% eGFR reduction; T >40% eGFR reduction

1. Perkovic V et al. N Engl ] Med. 2019;80:2295-2306; 2. Heerspink HIJL et al. N Engl J Med. 2020;383:1436—-1446; 3. EMPA-KIDNEY Collaborative Group. N Engl J Med.

2020;383:1436-1446; 4. Bakris GL et al. N Engl J Med. 2020;383:2219-2229; 5. Perkovic V et al. N Engl J Med. 2024;391:109-121



Renal outcomes in trials with GLP-1 RAs vs SGLT-2 inhibitors

Meta-analysis

Worsening of kidney function
(doubling of serum creatinine or >30% GFR reduction 30%, renal death,
ESRD, renal dialysis or renal transplantation)

STUDY NAME, YEAR

ELIXA, 2015
LEADER, 2016
SUSTAINGG, 2016
HARMONY OUTCOMES, 2018
REWIND, 2019
EXSCEL, 2020
AMPLITUDE.D, 2021

GLP1-agonists

Total

l-squared: 0%, P-valoe: .52

EMPAREG, 2014
CANVAS Program, 2018
DECLARE-TIMI-S8, 2018
CREDENCE, 2019
DAPAHFE, 2020
DAPA=CED, 2020
SCORED, 2020
WERTIS CV, 2020

SGLT2-nhibitors

Total

I-squared: 46%, P-value: 0.07

Events
{n/patienis)
Active  Less active/
treatment Flaceha
4173031 353032
151/4668 664672
20/1648 26/1649
44731 2/4732
4945 52174952
239/6459 260/6466
12717 T135%
Q4328203 1023/ 26862
RB1/4645 7172323
175795 1584347
127/8582 23R/85TR
3902202 5832199
18/1075 24/1064
14272152 2432152
375292 52/5292
350/5490 2162747

1256/35242 156528702

MH RR (95% CT)

FOREST PLOT

Incident macroalbuminuria

ARe YL@V VAL UIELIELIWEE R

117 (0.75-1.83) — -
0,91 (0.73.1.13) —
112 (iab=] 897 — e
200 ET-10.92) -
0,50 {(0LR0-1.01) —a
090 (0.76-1.0T) .
0.72(0.27-1.8T) = .

0.92 (0.84-0.99) | *
.57 (1.42-41.78) —
060 (0470.7T7) ——
0,53 (0A300.668) —
08T (0AD-0.75) ——
074 (041-]36) I S E—
058 [(D484.71) —
0.71 (0471 08) ——r
O8] (0A%-195) ——
0.64 (0.58-0.72) |«

0.35 1.0 35
—— —

Favours Active
treatment

Favours Less active/
Placebs

Events
{n/patients)
Active  Less active/
STUDY NAME, YEAR treatment  Placebo  MH RR (%5% CT) FOREST PLOT
ELIXA, 2015 1722647 2032639 0,84 (0,69-1,09) —
LEADER, 2016 1614668 215/4672 075 (061-0,92) ——
GLPI ists ,
gon SUSTAIN-6, 2016 4401648 B1164% 10,54 {10,580, 78) e
REWIND, 2019 4414949 5614932 0,79 (i, 7m0, 85) ——
EXSCEL, 2020 I58/T132 1807137 DRS00 T1=1.08} —
AMPLITUDRE-D, 2021 3482717 24401359 0.71 (0.61-0.83) ——
Totzl 132423761 148422408 | 0.77 (0.70-0.84) <
T-squared: 30%, P-value: 0.21
EMPAREG, 2016 4594091 33072033 0,68 (0.61-40,7%) —
SGLT2-inhibitors CANVAS Program, 2018 ITTSTSS 359/4347 0.58 (0.50-0,67) —
Total aosss  eswsiso | 0.64 (0.53-0.76) | g
035 1012
Isquared: 67%, P-value: 0,08 " »
. " Favaurs
Fuvours Active s
treatment Less active/
Flacela

Chalmoukou K et al. Eur J Intern Med. 2022;97:78-85




Renal outcomes in trials with GLP-1 RAs vs SGLT-2 inhibitors vs nonsteroidal MRAs

Network meta-analysis

S Direct Number of Number of Composite renal

“C" Comparison comparisons events participants outcomes RR 95% CI P score
c

F= . Other vs. '"GLP-1RA’

v B SGLT-2i 0 657 15315 — 0.77 [0.64; 0.91] 1.00
o g nsMRA 0 854 6519 —i— 0.98 [0.83; 1.16] 0.53
g = Placebo 4 2279 24 237 —i— 1.17 [1.02; 1.35] 0.01
§ GC) U v

- = Other vs. 'nsMRA

o o SGLT-2i 0 657 15 315 —— 0.78 [0.68; 0.90] 1.00
DA GLP-1RA 0 365 3894 —— 1.02 [0.86; 1.20] 0.47
S 5:‘,} Placebo 2 2279 24 237 = B 1.19 [1.08; 1.30] 0.01
S

S S| | Othervs. 'SGLT-2i

Q nsMRA 0 854 6519 —i— 1.28 [1.11;1.47] 0.53
g S GLP-1RA 0 365 3894 — 1.30 [1.09; 1.55] 0.47
§ g Placebo 12 2279 24 237 - 152 [1.37;1.69] 0.01
S o

E L Other vs. 'placebo’

S 91| scLT-2i 12 657 15315 - 0.66 [0.59; 0.73] 1.00
SN nsMRA 2 854 6519 — 0.84 [0.77;0.92] 0.53
3 71\'| GLP-1RA 4 365 3894 i —i— | 0.86 [0.74;0.99] 047
(%]

S 0.5 1 2

g Favours treatment Favours comparator

© Test of heterogeneity: tau?2 =0; 12 = 0%; P = .792

Nguyen BN et al. Diabetes Obes Metab. 2023;25:1614-1623



Use of GLP-1 RAs according to renal function

Joint position statement of the Italian Diabetes Society and the Italian Society of Nephrology

eGFR

(ml/min/1.73m?)

90 8 80 /5 70 65 60 55 50 45 40 35 30 25 20 15 10 5

Exenatide

Caution

Liraglutide

Lixisenatide

Dulaglutide

Semaglutide

Pugliese G et al. Nutr Metab Cardiovasc Dis. 2019;29:1127-1150



Use of GLP-1 RAs in advanced CKD

Meta-analysis

Prospective cohort study using the Chang Gung Research Database

A. Mean blood glucose

ﬂ(ompnsite CV outcome
' 16

?I Progression to dialysis

30
Authes [Year) Stalistics for sach study St B in means and B5% C1 — GLP-1RA —— DPP-ai — GLP-1RA ——DPP-4i
= 1 —_
I:h:nq:nmm Variance Lﬁm' limit  ZValue pValue Rﬂm ‘E_i' N E 25
Terawaki et al (2013)  -1.194 0485 0235 2146 0243 2480 0.014 BT 24 % 12 ‘Il_.mJ
Hiramatzy et al 2015) 0779 0635 D464 -2142 0584 1920 0.263 3276 = bl I
4056 0308 0158 1828 0278 2658 0.008 il E 10 c
400 200  0g0 200 400 & 8 E 15 -
s : . ¢
12 = 0% GLP1.RA Contrel s E 10
2, |
B. Maximum blood glucose E . E 5 T .
o Hazard ratio of GLP-1RA, O 1 Subdistribution hazard ratio of GLP-1RA,
0.88 (95% Cl, 0.68-1.13) 0.72 (95% CI, 0.56-0.93)
Author [Year) Statistics for each sbudy Difference in means and 95% CI 1] i}
i P o . 1 o 1 2 3 4 5 0 1 Z 3 4 5
Terawald et gl (2013)  -I0800 20626 889.670 -B9.250 27 659 1033 0.302 2850 Follow up year Follow up year
fajima atal [2] (2078) 16200 18860 I55602 53966 20TE5 0850 0300 7144 Numnber of patients at risk Mumber of patients at risk
20370 15040 254007 51613 10872 4278 0201 OPP.4i 1479 972 co 138 178 a0 DPP-4i - £33 357 163 7 1
AMOD 5000 00D 5000 100.00 GLP-1RA 602 450 282 144 77 29 GLP-1RA 351 254 160 74 41 18
I =0% GLP{RA Contral
C. Blood glucose fluctuation .
g All-cause mortality D £
30 MAL
, Diffecence in means and §8% & —— GLP-1RA —— DPP-di 10 1 —— GLP-1RA ——DPP-gi
Difference Standard Lowsr Uppar Relative by —
in means  error  Variance Emit mit  Z-Value pValue weight ﬁ 25 g
Terawaki etal (2013)  9.200 1930 3725 12963 54T -ATET  0.00D . 87.79 3 -q_; 8
Hiramatzu &t al (2015) -29.000 11.897 143.213 52455 5545 2423 005 3221 E 0 ‘I'E‘
15578 8252 B5603 33712 2556 -16B4 0082 E :
@ = 6
«75.00 3750 [eXi[v] 3750 TE.0D 3 15 - %
- @
F=62% GLP1-RA Control 2 2
= 10 - =
D. HbAle 2 =
£ E , |
Busthes [fear) Statistice for sach study Differance in means and 95% CI O 5 Hazard ratio of GLP-1RA, u] Subdistribution hazard ratio of GLP-1RA,
Difersacs sandwd | Lowsr Upper Rastive . 0.71 (95% CI, 0.57-0.88) o . . 0.74 (95% CI., 0.52-1.05) .
Hiramatsu f al (2015 0100 0365 D133 0BG DE16 0274 0784 3 95 o 1 3 3 a 5 0 1 2 3 4 e
dom ef al (2016} 0.E0D [+ R =] 0025 1110 -0480 5060 Q00D B1.05
0527 0341 01T L1196 D142 1545 0122 Follow up year Follow up year
200 .00 B.00 1,00 200 Number of patients at risk HNumber of patients at risk
DPP4i 1479 1028 620 EL:P) 205 101 DPP-4i 1479 975 565 33g 177 21
F=68% BLP1RA Control GLP-1RA 602 a6 300 159 B6 33 GLPIRA 602 451 283 142 76 28

Krisanapan P et al. Diseases. 2024;12:14

Lin Y et al. Cardiovascular Diabetol. 2023;22:60




Mechanisms underlying renal protection by GLP-1 RAs

GLP-1 RAs

Direct effects

Indirect effects

Hyperglycaemia

Dyslipidaemia
Hypertension

Obesity

Glomerular

Inflammation :
hypertension

> Renal protection -

Vitale M et al. Curr Opin Pharmacol. 2020;54:91-101



Domanda 2

Qual e risultato essere il principale determinante della protezione
cardiorenale con GLP-1 RAs in analisi di mediazione?

A. Calo ponderale
B. Riduzione di HbA,,
C. Incremento della natriuresi

D. Attenuazione dell’infiammazione




Determinants of cardiorenal protection by GLP-1 RAs

Meta-regression analysis

HbA, . reduction Body weight reduction
Primary composite CV outcome Secondary composite renal outcome Primary composite CV outcome Secondary composite renal outcome
(MACE: CV death, stroke, and (including macroalbuminuria and (MACE: CV death, stroke, and (including macroalbuminuria and
myocardial infarction) worsening eGFR)) myocardial infarction) worsening eGFR))

g~ Slope = 0.26 o o - | Slope = 0.05 o
A - sonoios oo | 2 © ts oo | 8
3 .L'X'ﬁena“de F=.044 g 3 .Lixisenatide P=.390 g Exenatide
w o - S o . - W o 50 !
8 3 Exenatide 3) ©  [“._ !  Dulaglutide
= -, _Exenalide E « @ - Dulaglutide % Exenatide l.'_:u N i —_’
[ h Dulaglutide - T g5 €5 | Liraglutice oo
s? % 7 LiXisenatide- .. } g T Liraglutide & 7 -] ol

e - Liraglutitie-. a ] b
5 o | - Lyaght E‘* | iraglutide E o | Dulaglutide g < | i .Efﬁeg]gnatide
=7 T g7 Efpeglenatide- =7 : g 7 /
E D. g ke pegiena .. Semaglutide a T 20ral semaglutid Lode .
E o ral. semaglutide IS £ glutide e Lixisenatide
5o | Albiglutice r @ ] Albiglutide r il
5 T T 7 siope=—035 chs bt T T siope=—0.14

T i =-0. o Semaglutide =+
% EfPBQlEl‘I\‘E‘I\lth E (95% C| —0.68, —0.02), % Efpeglenatide 29 g“ (95% CI —0.29, 0.01),
e S P=.040 5 — 5 P=.065
= 1 T T T — T [ T T T T T g T T T T o T ? T T T T T r
0.8 1.0 1.2 1.4 1.6 0.8 1.0 1.2 1.4 1.8 0.5 1.0 1.5 2.0 25 3.0 0.5 1.0 15 2.0 2.5 3.0
Normalized reduction in HbA1c (%) Normalized reduction in HbA1c (%) Normalized reduction in body weight (kg) Normalized reduction in body weight (kg)
LEADER’ SUSTAIN" ) © AMD PIONEER
EUX(A . sz s e EXSCEL{, REWIND AMPLITUDE, S
Trulicity CV Outcomes Trial

Yoshiji S et al. Diabetes Obes Metab. 2022;24:1029-1037




Mechanisms of reduction of hyperfiltraion by GLP-1RAs vs SGLT-2 inhibitors

Interstitial

Lumen
space

Early proximal tubule

Altered sodium
=—> homeostasis

SGLT-2 Is

Reduced extracellular
fluid volume

Restoration of tubulo-

GLP-1 RAs
SGLT-2 Is —
glomerular feedback

““Q --------------- b I-‘Qeéﬂ-
_.—. H-0 ke A
‘ Carbonic ‘

1.4 ‘anhydrase

H.0
Paracellular transport




Domanda 3

| GLP-1 RA hanno un effetto di riduzione sull’iperfiltrazione?

A. Si, attraverso l'inibizione di NHE3

B. Si, attraverso l'inibizione del RAS

C. No, sono neutri

D. No, 'aumentano




Effect on hyperfiltration of GLP-1 RAs

Post hoc analysis of the AWARD-PEDS Study

7 P=0.05 2]
I 1.0 10
@ ﬂ @ Essa e b e e RN, . " E
£ -0.1 s ®
tS EZQ i 0.57 ¢ £
.‘?.ﬁ -2 EE 2+ 8 4 E
<E TE 5 . Cf2 §
[ .g -4 = E g -4 4 T e ST e 1 E
E 1] -
: +
2 E' 6 E % . A 3 N 4 5
& £ 6.5 €5 —¢ 2051 6§
§ o .84 ) * * S e 8- 48 Placebo/Dula 0.75 mg - g £
B 0 b 10 9
o : < 1.0
= 0- = Baseline Hyperfiltration (n=49) No Haseline = 12 2
4= P=0.05 4 | 14 &
-12 ' I ] A5 ' . 16
T T T T 0.9 B 13 26 39 52
Placebo  Dula Dula Pooled 0- 0 _.= Study Week
075mg 15mg Dula e T TN oy
g g Du - - g
E3 4 -2.2 EZ na -ls
" 4=
R3 8
= = 1.0
E5 - 5 -
S i+
& 12 29 %
DE:_E ” E ¢ 127 208
© -13.8 x5
§ c -16- -15.4 % o -16- H
g -16.4 o8 B
= 504 * * * = 50
24 Mean baseline eGFR = 146 mL/min/1.73 m? Nlean basefine eGFR = E
- T T T T 24
Placebo Dula Dula  Pooled p|a¢:J,o D.:“a 2-0.
0.75mg 1.5mg Dula 0.75 mg g
1.0 : . . . .
B 4 13 26 39 az

-= Placebo/Dula 0.75mg  Dula0.75mg - Dula1.5mg

Bjornstad P et al. Diabetes Care. 2024;47:1617-1621




No effect on hyperfiltration of GLP-1 RAs

,I,Blood pressure ,l,Body weight ,l,PIasma glucose

2+ s
# Fos—mc—sg?
B L7 = sl
vOC : V/ \ " o o amm=m=m=T >
- Natriuresis Smmm A

[Vasodllatlon J ,Y[ Renoprotection ]
-
*
»
*
)
-

G l Renal autoregulation ]‘

)

GLP1 receptor agonist

Glomerular capillary pressure

Endothelial
l dysfunction

) l Inflammation ,l, ROS

Lee B et al. Am J Physiol Cell Physiol. 2023;325:C243—-C256




Conclusions

*%* Renal outcomes in CV outcome trials with GLP-1 receptor agonists
*%* Renal outcomes in the FLOW renal outcome trial with semaglutide
** Renal outcomes in trials with dual/triple incretin receptor agonists

** Semaglutide in the treatment algorithm of diabetic kidney disease
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