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Effect of Rosiglitazone on the Risk of Myocardial Infarction
and Death from Cardiovascular Causes

Our data show that, as compared with placebo or
with other antidiabetic regimens, treatment with
rosiglitazone was associated with a significant
increase in the risk of myocardial infarction and
with an increase in the risk of death from cardio-
vascular causes that was of borderline signifi-

cance.
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Guidance for Industry

Diabetes Mellitus — Evaluating
Cardiovascular Risk in New
Antidiabetic Therapies to
Treat Type 2 Diabetes

‘Demonstrate that a new anti-
diabetic therapy is not associated
with unacceptable increase in
cardiovascular risk’




Cardiovascular outcomes trials for new antidiabetic agents

Treatment group > OQutcome
Population —Q Randomization Follow-up
Control group > Qutcome

Prospective, randomized, doble-blind, placebo controlled

PRIMARY OUTCOME
3P-MACE: Cardiovascular death, non-fatal myocardial infarction, non-fatal stroke

4P-MACE: 3P-MACE + hospitalization for unstable angina

SECONDARY OUTCOMES

Microvascular endpoints = Renal events




CVOTs en DM2

ACE EXSCEL REWIND

(Acarbose, AGI) (Exenatide ER, OW GLP- | (Dulaglutide, OW GLP-1RA)

n=6522; duration ~8 1RA) n=9901; duration ~7 yrs
yrs n=14,752; follow-up ~3 yrs Q4 2018 — TOP-LINE
Q4 2017 RESULTS Q3 2017 — RESULTS RESULTS

SELECI
TECOS DEVOTE CARMELINA PIONEER 6 AMPLITUDE-O (Semaglutide, OW GLP-1RA)

itaglipti -4 S . Efpeglenatide, OW GLP-
Esltagllp_tlg, BUURUNIN (Insulin degludec, insulin)| IR LSO ) (Oral semaglutide, GLP-1rA) | [T 1RA) n=17,500%;
n=14,671; duration~3  WEREEVIRIRISE Rl n=6991; duration ~4.5 yrs n=3183; duration ~1.5 yrs Duration: event driven, 1225

yrs > v ) n=4076; duration ~3 yrs
Q3 2015 — RESULTS Q3 2017 — RESULTS Q1 2019 — RESULTS Q4 2018 — TOP-LINE RESULTS Completion Q2 2021 ’ MACi
1 CommietoTa32633

ELIXA SUSTAIN 6 | CANVAS-R AT VERTIS CV

(Lixisenatide, GLP-1RA) (Semaglutide, OW GLP- (Canagliflozin, S'GLT'Zi) (Albiglutide, OW GLP-1RA) (Ertugliflozin, SGLT-2i) .
n=6068; follow-up ~2 1RA) n=5812;duration ™3 | |\ _q/63. 4 ration ~3.5yrs | IARGGUR LG LA
yrs n=3297; duration ~3 yrs yrs Q4 2018 - RESULTS yrs n=10,500%; duration ~4.5 yrs
Q4 2015 — RESULTS Q4 2016 — RESULTS Q3 2017 — RESULTS i Completion Qll iozz

SCORED SOUL

Sotagliflozin, SGLT-1i & SGLT-
(Sotagliflozin : (Oral semaglutide, OD GLP-1RA)

n=9642; duration ~5 yrs
Completion Q2 2024

SAVOR
FREEDOM CANVAS CREDENCE CAROLINA

(Saxagliptin, DPP-4i) ] (Canagliflozin, SGLT-2i) (Canagliflozin, SGLT-2i) (Linagliptin, DPP-4i vs ]
(ITCA €50, GLP-1RA in DUROS) n=4330; duration 4+ n=4464; duration ~5.5 yrs Su) SGLT-2i

n=16,492; follow-up ~2 n=4000; duration ~2 yrs yrs Q3 2018 — CANCELLED n=6103; duration ~8 yrs
Insulin
DPP-4i
(Alogliptin, DPP-4i) (Empagliflozin, SGLT-2i) LEADER

Q2 2016 — TOP-LINE RESULTS Q2 2017 — RESULTS (+ve efficacy) Completion Q3 2018
Sk _ GLP-1RA
n=5380; n=7064; duration up to 5 (Liraglutide, GLP-1RA) (e iitoin, Selli-2)

follow-up ~3.5 yrs yrs n=9341; duration 5 yrs n=17,160; duration ~5 yrs
Q2 2013 — RESULTS Q2 2015 — RESULTS Q4 2015 — RESULTS Q4 2018 — RESULTS
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H-G-E-G-T-F-T-8-D-L-5K-Q-M-E-E-E-A-V-R-L-F--E-W-L-K-N-G-G-P-S-S-G-A-P-P-P-S

H-AE-G-T-F-T-8-D-V-S-5-Y-L-E-G-O-A-AK-E-F-I-A-W-L-V-K-GR-G



™
SUSTA|N ‘ ORIGINAL ARTICLE
TR TN Ui ARATT P T AR T
M TREATRINT OF Tvi L

Semaglutide and Cardiovascular Outcomes
in Patients with Type 2 Diabetes

N = 4346 / Randomized = 3297
Mediana de seguimiento: 2.1 anos

Perfil de riesgo cardiovascular
* 83% ECV establecida, incluyendo ERC estadio 3 o superior
* 58.5% ECV establecida sin ERC

= 28% eGFR < 60 ml/min

PRIMARY OUTCOME

3P-MACE: Cardiovascular death, non-fatal myocardial infarction, non-fatal stroke

Marso et al. New Engl J Med 2016
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Semaglutide and Cardiovascular Outcomes
in Patients with Type 2 Diabetes

Microvascular outcomes

« Diabetic retinopathy complications
* Need for retinal photocoagulation
e Treatment with intravitreal agents
¢ Vitreous haemorrhage
 Diabetes-related blindness

* Snellen visual acuity of <20/200 [6/60]
« Visual field of <20° in the better eye with best correction possible

*» New or worsening nephropathy
* New onset of persistent macroalbuminuria (>300 mg/g/24 hrs)

* Persistent doubling of serum creatinine level and creatinine clearance
« Per MDRD 545 mL/min/1.73 m?

» Continuous renal-replacement therapy
 Death due to renal disease

Marso et al. New Engl J Med 2016
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Semaglutide and Cardiovascular Outcomes
in Patients with Type 2 Diabetes

New or worsening nephropathy

'g HR, 0.64 (95% CI, 0.46-0.88)
= Events: 62 semagiutide; 100 placebo
E & p=0.005
> (V)
e J36%
c
= %y — 3.8%
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0 8 16 24 32 40 48 56 64 72 80 8s 96 104
Time since randomisation (weeks)
Number of subjects at risk
Semaglutide 1648 1630 1605 15680 1563 1541 1525 1518

Placebhao 1640 1629 1570 1545 1510 1408 1471 1465

— Semagiutide — Placebo

I Macroalbuminuria persistentel duplicaciéon de Cr sérica con FGe < 45 ml/min o necesidad de TSR

HR 0.54 (0.37-0.77) P<0.001 ,46%

Marso et al. New Engl J Med 2016
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Liraglutide Effect and Action in Diabetes:

ORIGINAL ARTICLE

Evaluation of cardiovascular outcome Results

Liraglutide and Cardiovascular Outcomes
in Type 2 Diabetes

N = 12076 / Randomized = 9340
Mediana de seguimiento: 3.8 anos

Baseline characteristics.

Liraglutide Placebo

(N=4,668) (N=4,672)
Normal (eGFR >90) 1620 (34.7) 1655 (35.4)
Mild impairment (eGFR 60—89) 1932 (41.4) 1975 (42.3)
Moderate impairment (eGFR 30-59) 999 (21.4) 935 (20.0)
Severe impairment (eGFR <30) 117 (2.5) 107 (2.3)
Microalbuminuria or proteinuria 501 (10.7) 558 (11.9)

= 23% eGFR < 60 ml/min

= 11.5% micro/macroalbuminuria

PRIMARY OUTCOME

3P-MACE: Cardiovascular death, non-fatal myocardial infarction, non-fatal stroke
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Liraglutide Effect and Action in Diabetes:
Evaluation of cardiovascular outcome Results

ORIGINAL ARTICLE

Liraglutide and Renal Outcomes in Type 2
Diabetes

Objetivo 22 microvascular pre-especificado - Combinado renal y ocular

Liraglutide Incidence Placebo Incidence Hazard Ratio
(N =4668) Rate (N=4672) Rate (95% Cl) P Value
no. of events/ no. of events/
no. of patients (%) 100 patient-yr no. of patients (94) 100 patient-yr
Microvascular event 355 (7.6) 2.0 416 (8.9) 2.3 0.84 (0.73-0.97) 4 16 % 0.02

—

Nuevo comienzo de macroalbuminuria persistente

Duplicar creatinina sérica con FGe <45 ml/min

Necesidad de tratamiento sustitutivo renal
 Muerte de causa renal

Objetivo 22 renal =

Mann JFE et al. New Engl J Med 2017
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Liraglutide Effect and Action in Diabetes:
Evaluation of cardiovascular outcome Results

A Composite Renal Outcome

= ™ 199 Hazard ratio, 0.78 (35% CI, 0.67-0.92)
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Months since Randomization

Mo. at Risk
Placebo 4672 4643 4540 4428 43116 4156 4094 3930 1613 433
Lilaglutide 4668 4635 45381 4492 4400 4304 4210 4114 1632 434

B Mew Onset of Persistent Macroalbuminuria

ooy 109 Hazard ratio, 0.74 [95% CI, 0.60-0.91)
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E 20+
E_
‘E 60}
= 4
£
$ 40 2
"
g 0 S
= 0 6
e e —
0 . s .

] T T T T
o g 12 18 24 30 ig 432 48 G4
Months since Randomization

Mo. at Risk
Placebo 4672 4646 4551 44535 4359 4252 4162 4073 142 442
Liraglutide 4863 4638 4570 4503 4437 4353 4268 4182 1662 461

C Persistent Doubling of Serum Creatinine Level

100+ 199 Hazard ratio, 0.89 (95% C1, 0.67-1.19)
£ 5| P=D.43
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Months since Randomization

Mo. at Risk

Placebo 4672 4647 4596 4529 4447 4367 4282 4196 1682 456
Liraglutide 4668 4639 43531 4544 4476 4403 4332 4264 1692 475

D Continuous Renal-Replacement Therapy

_ 100 199 Hazard ratio, 0.87 (35% CI, 0.61-1.24)
&£ 5| P=0.44
E 20+
5
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z 40+ 2 Placebo _,_ _
E N et
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Months since Randomization

Mo. at Risk
Placebo 4672 4645 4590 4527 44534 4370 4299 4227 1699 461
Liraglutide 4668 4640 4596 4547 4484 4416 4343 4282 1710 483

Mann JFE et al. New Engl J Med 2017




Dulaglutide and cardiovascular outcomes in type 2 diabetes
(REWIND): a double-blind, randomised placebo-controlled
trial

N =12133 / Randomized = 9901 Perfil de riesgo cardiovascular
Mediana de seguimiento: 5.4 afios * 31.5% ECV establecida

= 22% eGFR < 60 ml/min = 35% Albuminuria

PRIMARY OUTCOME

3P-MACE: Cardiovascular death, non-fatal myocardial infarction, non-fatal stroke

COMPOSITE MICROVASCULAR OUTCOME

Composite microvascular outcome (eye or 010 (18-4%) 376 1019 (20-6%) 431 0-87 (0-79-0-95) 0-0020
renal outcome)
Eye outcomet 95 (1-9%) 0-37 76 (1-5%) 030 124 (0-92-1-68) 016
Renal outcomes 848 (17-1%) 3-47 970 (19-6%) 407 $15% 0-85 (0-77-0-93) 0-0004
RENAL OUTCOME

New development macroalbuminuria, sustained decline > 30% eGFR, new RRT (dialysis/Tx)

Gerstein et al. Lancet 2019



Dulaglutide and renal outcomes in type 2 diabetes:
an exploratory analysis of the REWIND randomised,

placebo-controlled trial

A Composite renal outcome

505 —— Placeho
— Dulaghutide

= %7 HRo8s(95%0077-0-93)
vy p=0-0004
."E Ji0
3
T; 204
S
~ 104

a I T T T T é.

0 1 2 3 4 5
Number at risk

Placcho 4052 4756 4475 4145 3BE7 3160 641
Dulaghrtide 4940 4798 4571 4303 4045 3320 667

C Sustained dedine in eGFR of =30%

50 HR 0-89 {95% 01 0-78-1.01)
E0obE
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Mumber at risk Time since randomisation (years)

Placeho 4057 4848 4677 4440 4270 3489 703
Dulaghrtide 4349 4858 &07 4517 4315 3508 728

B Mew macroalbuminuria

50— HR o077 (95% 0 0-68-0-87)
Pc0-p001

1 | I I Il:_I

4952 4762 4542 4308 4177 3440 713
4040 4805 4636 4438 4263 376 740
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b
[,

[} Chronic renal replacement therapy

240+ HR D-}"E.{‘;IE.%G D-3§I—1--IH-:I
p=0-39

1.5

10—

Time since randomisation (years)

4952 4854 4748 4614 4400 380% 797
4949 4865 £H71 4659 4552 3882 B

Gerstein et al. Lancet 2019



Dulaglutide and renal outcomes in type 2 diabetes:
an exploratory analysis of the REWIND randomised,

placebo-controlled trial

Compaosite renal outcome Sustained decline in eGFR of =30% Mew macroalbuminuria®
Dulaglutide  Placebo HR (95% C1) Pesmesee?  Dulaglutide  Placebo HR{95% ) Poset Dulaghtide Placebo HE(95% ) P’
Overall effect B48/4940  970/4952 085 453/4949 500/4952 0-89 441/4949  561/4952 077
{17-1%) (10-6%) (0-78-0.93) {9-2%) (101%)  (0-78-1.01) (8-9%) {113%)  (0-68-0-87)
=60 219/1081 7511118 088 81/1081 101118 081 15471081 17111118 001
{20:3%) (22-5%) {0-73-1-05) 7-5%) (9-1%) {0-60-1-08) (14-2%) (153%)  (073-113)
=60 61003734 TouIFOY 083 A4 I9RETY 001 2683734 I2ET0F 070 -
{16-3%) (18-9%) (0-75-0-93) {10-0%) (107%)  (0-79-104) 7-2%) (10-0%)  (0-59-0-B1)
Easeline albuvminuria status - - 0-66 - - 0-64 - 0-84
Mormoalbuminuria 33002917 365/2863 087 2142917 2711863 087 123/2917 1542862 078
(11-3%) (12-7%) (075100 F-1%) (8-3%) (0-73-1-05) (4-2%) (5-4%) (0-61-0-93)
Microalbuminuria or 4681707 SA/TFAD 084 AT 2A0TED 093 ooy I6O/IFE0 076
macroalbuminuria (27-4%) (30-9%) (0-74-0-95) {13-1%) (13-6%)  (D-78-112) (16-3%) {(205%)  (0-65-0-89)
A eGFR B Geometric mean UACR
. 30— -m-Placebo = 5 Owerall L5M proportional difference
= - Dulaglutide 2 0-82 {95% (1078 to0-86)
A £ 4 pe0o0om
= E
® . —
E ﬁ%_ . ; 37
"_ér T = B - __?:
= 747 o E 2 e g
e Cwverall LSM differance - . Z
2 72 042(95% C1-011to0-36) _ w14
% p=0-12 - E
7o T T T T  C o T T T T 1
i 1 z 3 4 o o 1 2 £ 4 5
Study visit (year) Study visit (year)
Gerstein et al. Lancet 2019




Dulaglutide versus insulin glargine in patients with type 2
diabetes and moderate-to-severe chronic kidney disease
(AWARD-7): a multicentre, open-label, randomised trial

Non-inferiority study

Primary efficacy outcome: Change in HbAlc from baseline to week 26
Secondary efficacy outcome: Change in HbAlc at week 52

1324 participants screened

747 ineligible

577 enrolled and randomly assigned

v

Y

v

103 assigned to dulaglutide 1.5 mg®

190 assigned to dulaglutide 0.75 mg*

194 assigned to insulin glargine®

v

v

v

157 (81-3%) completed study

160 (84-2%) completed study

163 {84.0%) completed study

Tuttle et al. Lancet Diabetes Endocrinol 2018



Dulaglutide versus insulin glargine in patients with type 2
diabetes and moderate-to-severe chronic kidney disease
(AWARD-7): a multicentre, open-label, randomised trial

Dulaglutide 1.5 mg (n=192)

Dulaglutide 0.75 mg (n=190) Insulin glargine (n=194)

Sex (women, men) 88 (46%), 104 (54%) 86 (45%), 104 (55%) 101 (52%), 93 (48%)
Age (years) 647 (8-8) 647 (8-6) 64-3(8-4)
Duration of diabetes (years) 17-6 (87) 18-0(8-8) 18.7(87)

eGFR by creatinine (mL/min per 1.73 m?) 38.1(13.2) 38.3(12-3) 38.5(13.0)

eGFR by creatinine (mL/min per 1.73 m*, geometric mean [SE]) 357 (1.0) 362 (0-9) 36-1(0-9)

Baseline eGFR =60 to <90 9 (5%) 7 (4%) 14 (7%)
Baseline eGFR =45 to <60 53 (28%) 53 (28%) 51 (26%)
Baseline eGFR =30 to <45 73 (38%) 75 (39%) 67 (35%)
Baseline eGFR =15 to <30 55 (29%) 55 (29%) 61 (31%)
Baseline eGFR <15 2 (1%) 0 (0%) 1(1%)

eGFR by cystatin C (mL/min per 1.73m* mean [SE]) 37-3(14.2) 377(137) 38-3(14-8)

eGFR by cystatin C (mL/min per 1.73m* geometric mean [SE])  34-8 (1.0) 35-4 (0-9) 356 (1-0)

UACR (mg/g, median [IQR]) 2137 (45-8-868.0) 233.6 (36-7-946.5) 195.6 (30-1-1015-1)
Morrmal albuminuria (UACR <30) 34 (18%) 44 (23%) 48 (25%)
Microalbuminuria (UACR 30-300) 74(39%) 61(32%) 56 (29%)
Macroalbuminuria (UACR =300) 84 (44%) 84 (44%) 90 (46%)

97% de los pacientes con ERC estadios 3-4 (ERC moderada-severa)
Filtrado glomerular estimado entre 15 y 60 ml/min

Tuttle et al. Lancet Diabetes Endocrinol 2018



Dulaglutide versus insulin glargine in patients with type 2
diabetes and moderate-to-severe chronic kidney disease
(AWARD-7): a multicentre, open-label, randomised trial

_ 0 - === = - oo P e oo -0
[ Dulaglutide 1-5 mg !
(. Dulaglutide 075mg : 1.8
& Insulin glargine —0-27 !
E i —-36 =
¢ 04 : =
i= 1 =
; s 54
= 06 : S
5 i —72 B
w 1 =]
w _ i =
2 08 : --90 3
2 : T Bg
- =1.0 - : ——11::" =
- T LT i | z
! l 10 - 12.6 3
-1.2 1 l l : J <0.0001* =3
-11 11 i 11 -11 L 144 3
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14~ <0-0001* : =
=0-0001* E L
i 0-10 (-0-33 to 0-13); p<0-0001#+
0.02 (-0-18 to-0-22); p=0-0001tf ! !
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, ! 0-10(—0-34 to 0-14); p<0-00011F
~0-05 (-0-26 to 0-15); p<0-0001tf | (034 t0 0-14); pr_DmEJré
p=000041§ | P
26 weeks ! 52 weeks

Dulaglutida semanal produjo una mejoria significativa del control glucémico con una
eficacia similar a insulina glargina diaria en términos de descenso de HbAlc

Tuttle et al. Lancet Diabetes Endocrinol 2018



[ Dulaglutide 1-5 mg

& Insulin glargine

Dulaglutide versus insulin glargine in patients with type 2
diabetes and moderate-to-severe chronic kidney disease
(AWARD-7): a multicentre, open-label, randomised trial

Macroalbuminuria Mo macroalbuminuria
1 Dulaglutide 075 mg 404 i
01 : )
o 207 !
i ! i
2 = i -
E £ i
w8 09- -- -4 1 --
5 & |
a2 |
£ 2 !
E £ -20q [ R ¥ I
=2 1 | 57 -34 |
u ri -123 ! 1 -99
é }V 143 J‘ ! -18.0 -it.3
-40+ — '
-25.3 :
p=0-0102* ~290 :
p=0-0024 :
-431 p=0-02057 '
609 p-000761 i
p=0-0001* |
-80 T ; T
26 weeks G2 weeks 26 weeks G2 weeks

Dulaglutida semanal produjo una mayor reduccion en el cociente
albimina/creatinina que insulina glargina diaria en pacientes con
macroalbuminuria, con un efecto dosis-dependiente

Tuttle et al. Lancet Diabetes Endocrinol 2018



Dulaglutide versus insulin glargine in patients with type 2
diabetes and moderate-to-severe chronic kidney disease
(AWARD-7): a multicentre, open-label, randomised trial

40 —m- Dulaglutide 1.5 mg

—8— DulaglutideQ.-75 mg
% % i p=<0 Eﬂlf

—&— Insulin glargine
38 -
p<0-0001F L
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\i épDDGSIT

. ;L\}HH ﬁ}\ I %_# p- Doﬂgm

304

eGFR by cystatin C equation (mL/min per1.73 m*)

NN

TN\

| I | |
0 26 52

Weeks

El tratamiento con dulaglutida semanal se asocié con una menor reduccion
en el filtrado glomerular estimado que insulina glargina diaria

Tuttle et al. Lancet Diabetes Endocrinol 2018



Cardiovascular, mortality, and kidney outcomes with GLP-1

receptor agonists in patients with type 2 diabetes:
a systematic review and meta-analysis of cardiovascular

outcome trials
ELIXA LEADER SUSTAIN-G EXSCEL Harmomy Outcomes REWIND PIOMEER &
(n=6068) (n=0340)" {n=3297) {r=14752)" (n=0463)" (n=9901)>% (n=3183)"

Dirug Lixisematide Liraglutide Semaglutide Exenatide Albiglutide Duwlaghutide Semaglutide (oral)
Structural basic Exendin-4 Human GLP-1 Human GLP-1 Exendin-4 Human GLP-1 Human GLP-1 Hurman GLP-1
Administration route Suboutaneows Subcutaneous Subcutaneous Subcutanecus Subcutaneouws Subcutaneous Oral
Dose 20 g per day 1-8 mg per day 0-5or 1 mg perweek 2 mig perweek 30 or50 mg perweek  1-5 mg per week 14 mig perday
Age (years) 60 (10) 64(@7) 65 () 62 (9) 647 66 () 66 (7)
S

Men 4207 (63%) 6003 (64%) 2002 (61%) 0149 (62%) 656 (63%) 5312 (54%) 2176 (68%)

Women 1861 (31%) 3337 (36%) 1295 (39%) 5603 (38%) 2894 (31%) 4589 (46%) 100 (32%)
Ethnic origin

White 4576 (75%) 7238 (7Th) 2736 (83%) 11175 (76%) 6583 (70%) 7458 (76%) 2300 (72%)

Other 1452 (25%) 2102 (33%) 561 (17 %) 3577 (24%) 2880 (30%) 2403 (24%) 283 (28%)
BMI (ka/m’) 301(5-6) 325(63) 328(6-2) 327 (6-4) 323(59) 323(57) 323(6-5)
Diabetes duration (years) 9-2(8-2) 128 (8-0) 13-9(8-1) 13-1(83) 142 (8-8) 106 (7-2) 14.9 (85)
HbA_ (%) 77013 87 (16) 87(15) £1(1.0) 87 (1-5) 73(11) 8-2(1-6)
Established cardiovascular OGS (100%) 7598 (B1%) 2735 (B3%) 10782 (73%) Q463 (100%) 3114 (31%) 2695 (B5%)
disease
History of heart failure 1358 (22%) 1667 (18%) 777 (24%) 7389 [16%) 1927 (20%) 853 (%) 188 [12%)
Systolic blood pressure (mm Hg) 129 (17) 136 (18) 136 (1) 135 (17) 135(17) 137 (17) 136 (18)
eGFR {mL/min per 1.73 m"}* 78 (21 20 (MR) 20 (61-92) 77 (61-92) T9(25) T5(24) T4021)

No incluido el estudio AWARD

Kristensen et al. Lancet Diabetes Endocrinol 2019



Cardiovascular, mortality, and kidney outcomes with GLP-1
receptor agonists in patients with type 2 diabetes:

a systematic review and meta-analysis of cardiovascular
outcome trials

Compasita kidney outcoms including macroalbumine_is

ELI{A
LEADER
SUETAIN-G
EXSCEL
REWIND

Overall
(’=0-0%, p=0-413)

1
17212639 (6%) 203/2647 (6%) — 0-84 (0-68-102) 0083
268/ 4668 (6%) 33714672 (T%) —— 078 (0-67-0-02) 0003
52/1648 (4%) 100/1649 (6%) S 0-64 (0-46-0-85) 0-006
366/ 6256 (6%) 4076222 (7%) —— 0-BE (0-76-101) 0.065
B4%/4040 (17%)  O70/4952 (20%) e 0-85 {0-7-0-03) 0-0004
1
1716/20160 (9%)  2017/20142 (10%) (3} 0-83 (0-7B-0-89) 62 (48 to96) <0-0001

Worsening of kidney function i
ELI{A 353032 (1%) 41/3031 (1%) : * 1-16 (0-74-1-83) 051
LEADER B7/4668 (2%) 97 /4672 (2%) — 0-89 (0-67-1-19) 0-43
SUSTAIN-6 18/1648 (1%) 14/1649 (1%) i » » 128 (0-64-2-58) 0-48
EXSCEL 246/6456 (4%) 736458 (4%) —— 0-88 {0-74-1-05) 016
REWIND 16904949 (3%) 237/4952 (5%) e | 070 (0-57-0-85) 00004
Overall 555/20753 (3%) 662/20762 (3%) <> 0-87 (073-1-03)  245(118 to-10641) 0-098
(P=427%, p=0137) . 1
05 1 15

Fawours GLP-1  Fawours
receptor agonist  placebo

Kristensen et al. Lancet Diabetes Endocrinol 2019



Reabsorcion renal de glucosa

Dapagliflozina Canagliflozina
Empagliflozina Ertugliflozina
Tofogliflozina Ipragliglozina Luesogliflozina
Glomerulus Collecting duct

Glucose filtration

Proximal tubule

SGLT1
SGLT2 10%
90%

Up to ~90% of glucose
is reabsorbed
from the S1/52 segments

~10% of glucose
is reabsorbed
from the S3 segment

S3

Loop

Henle

Distal tubule

P

Minimal
Glucose
excretion
= 0.5 g/day




# *.. ORIGINAL ARTICLE

o, 0. Empagliflozin and Progression of Kidney
. Disease in Type 2 Diabetes

Prespecified secondary outcome

Incident or Worsening Nephropathy

* Progression to macroalbuminuria

Doubling of serum Cr accompained by eGFR < 45 ml/min

Initiation of renal replacement therapy

Death due to renal disease

Renal Composite Outcome

* Doubling of serum creatinine
* |Initiation of renal replacement therapy

e Death due to renal disase

Wanner et al. NEJM 2016



?‘**:; ORIGINAL ARTICLE

;;t .".Z Empagliflozin and Progression of Kidney
- Disease in Type 2 Diabetes

Incident or Worsening Nephropathy

301 Empagliflozin 10 mg Empaglifiozin 25 mg
HR 0.61 HR 0.61
95 (5% CI10.53, 0.72) (95% C10.52, 0.71) Flocebo

p<0.001 p<0.001

439%

Empaglifiozin 25 mg

g

Empagliffozin 10 mg

Cumulative probability of event (%)
= on
1 [

{] -
] 1 I L] ] || ] L] 1
0 & 12 18 24 30 34 42 48
Months

Mo. of patients
Empagliflozin 10 mg 2055 1991 1912 1825 1571 1122 Y22 593 134
Empaglifiozin 25 mg 2049 2003 1934 1844 1400 1157 Q45 426 154
Flacebo 2061 1746 1836 1703 1433 1016 833 921 106

Wanner et al. NEJM 2016
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Cumulative Probability

No. at Risk
Empagliflozin

Placebo

ORIGINAL ARTICLE

Empagliflozin and Progression of Kidney

Disease in Type 2 Diabetes

of Event (%)

100+
904
304
704
60—
50+
40—
30+
204
10+

Renal Composite Outcome

74 Hazard ratio, 0.54 (95% Cl, 0.40-0.75)
64  P<0.001

Placebo 1 46%

Empagliflozin

':l_ | | | | I | |
0 6 12 13 24 30 36 42 43

0

0

4645
2323

6 12 18 24 30 36 42 43

Month
4500 4377 4241 3729 2715 22RO 1496 160
2229 2146 2047 1771 1289 1079 680 144

Wanner et al. NEJM 2016



ORIGINAL ARTICLE

Empagliflozin and Progression of Kidney
Disease in Type 2 Diabetes

Renal Composite Outcome

Empagliflozin Placebo Hazard ratfio (95% Cl)

Patients analyzed

All patients 4645 2323 ——
Wi ARs MR ere e e Foe i

<30 mg/g —
=30 to 300 ma/g '
=300 ma/g .
Bimuicd gomeniiafitolionigie i =
=920 mL/min/1.73m?2 1043 486 . :

60 T S0 b il Bma B R 006 - 108D | :'

45 fo <60 mL/min/1.73m?2 822 416 E -
<45 mlL/min/1.73m2 ST R

p-value for
interaction

0,063 0,125 0,250 0,500 1,000 2,000

Favors empdadgliflozin

Favors placebo

Wanner et al. NEJM 2016



Research Article

Sodium-Glucose Cotransporter 2
(SGLT2) Inhibition in Kidney Transplant
Recipients with Diabetes Mellitus

Table 1. Baseline characteristics

.. Total, n 10
of study participants Age, years 66 (56-73)
Gender, female/male, % 20/80
Living kidney donation, % 80
Time since transplantation, years 5.9 (4.4-8.8)
Time since diabetes was diagnosed, years 18 (6-33)
Posttransplant diabetes mellitus, % 40
Underlying chronic kidney disease, %
Diabetic/hypertensive nephropathy 30
IgA nephropathy 20
Unspecified glomerulonephritis 20
Polycystic kidney disease 10
Other 20

Mahlling et al. Kidney Blood Press Res 2019



& 90+
£ . -T- T
o™ -
2 75
- -
€ 60+
S 1 s
E 1
e 30+
LL -
&)
o 154
0 I I | |
3 6 9 12
months
Outcome Median value Individual Individual
at start of absolute change, %  relative change, %
observation
Body weight, kg 75 -19(-19to0 0,1) -09(-2.8t0 0.2)
Waist circumference, cm 110 -2.0 (-6.0 to 0.0) -1.8(-6.2to 0.0)
Blood pressure (systolic), mm Hg 135 -2.5 (-36.3t0 0.8) -1.4 (-19.8 to 0.6)
Blood pressure (diastolic), mm Hg 80 -0.5(-9.5t0 7.5) -06(-11.1t0 9.4)
Hematocrit 38 +2.5 (0.8 to 4.1) +6.5 (2.3 to 9.3)
Uric acid, mg/dL 5.2 -0.2 (-0.8 to 0.5) -34(-16.5t07.4)

Mahlling et al. Kidney Blood Press Res 2019



Change in HbAlc (mmolimal)

104

Efficacy and Safety of
Empagliflozin in Renal Transplant
Recipients With Posttransplant
Diabetes Mellitus

Empagliflozin, n = 22 Placebo, n = 22
Sex (male/female), n 17/5 17/5
Age (years) 63 (31, 72) 59 (21, 75)
Time since transplantation (years) 3 (1, 16) 3 (1, 15)
BMI (kg/m’) 28.8 (24.7, 39.3) 27.5 (22.4, 45.8)
WHR (cm) 1.01 (0.82, 1.25) 0.98 (0.80, 111)
Systolic blood pressure (mmHg) 143 (111, 176) 140 (100, 163)
Diastolic blood pressure (mmHg) 79 (63, 94) 82 (55, 94)
HbA,, (%) 6.9 (6.5, 8.2) 6.8 (6.1, 7.2)

ﬂ%..

Change in fasting plazma glucoss [mmalfL}

-
o

B

4

P

b

Change in 2-hour glucose (mmelL) after OGTT
o

&

4 M

Empaglifiozin

Placebo

Empaglilozin Placebo Empagliflozin Placebo

Strom Halden et al. Diabetes Care 2019




CANVAS Program
Renal Outcomes

Biomarker outcome
» Change in albuminuria

Renal intermediate outcomes
» Progression of albuminuria
» Regression of albuminuria

Composite renal outcome [confirmed and adjudicated]
» 40% decrease in glomerular filtration rate (GFR)

* End-stage renal disease

* Renal death

Neal B et al. New Engl J Med 2017




v

Composite of 40% Reduction in eGFR, ™"
End-stage Renal Disease, or Renal Death

_. 207 Hazard ratio 0.60 (95% CI, 0.47-0.77)  —— Placebo
X 18 —— Canagliflozin
S
=t 16 -
o
E 14
5 12
f, 10 -
[T 1 B =
S
2 6 440%
c _
7] 4 J_,_,__r
T 2 - .
o p—
n _—_="I'_ T T I T i
0 1 2 3 4 5 6
Years since randomization
No. of patients
Placebo 4347 4227 3029 1274 1229 1173 819
Canagliflozin 5795 5664 4454 2654 2576 2495 1781

Neal B et al. New Engl J Med 2017




A4

canvasprogram  Canagliflozin and “renal outcomes”

CANA PBO
Number of patients per patients per Hazard ratio
patients 1000 patient-years 1000 patient-years (95% Cl)

New-onset microalbuminuria 1935 96.7 127.3 Ty 0.80(0.73-0.87)
New-onset macroalbuminuria 636 151 27.6 o 0.58 (0.50-0.68)
dSCr, ESKD, or renal death 73 1.5 2.8 — 0.53(0.33-0.84)
dSCr, ESKD, renal death, or new-onset macroalbuminuria 698 151 274 o 0.58 (0.50-0.67)
dSCr, ESKD, or renal or CV death 518 13.2 15.8 Lo 0.82 (0.68-0.97)
40% reduction in eGFR, ESKD, or renal death 249 5.5 9.0 ——i E 0.60(0.47-0.77)
40% reduction in eGFR, ES!(D, fenal death, 847 186 B3 s 0.57 (0.50-0.66)
or new-onset macroalbuminuria

40% reduction in eGFR, ESKD, or renal or CV death 679 169 21.6 e 0.77 (0.66-0.89)
40% eGFR reduction 239 53 87 —— 0.60(0.47-0.78)
dscr 60 1.2 24 —— 0.50(0.30-0.84)
ESKD or renal death 21 0.4 0.8 v * 1 0.56 (0.23-1.32)

0.125 0.150 1.00 2.60

—_—
Favors CANA Favors PBO

Perkovic V et al. ASN 2017
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Effects of dapagliflozin on development and progression of
kidney disease in patients with type 2 diabetes: an analysis
from the DECLARE-TIMI 58 randomised trial

Ofri Mosenzon, Stephen DWiviott, Avivit Cahn, Aliza Rozenberg, llan Yanuv, Erica L Goodrich, Sabina A Murphy, Hiddo | L Heerspink,
Thomas A Zelniker, Jamie P Dwyer, Deepak L Bhatt, Lawrence A Leiter, Darren K McGuire, John P H Wilding, Eri T Kato, Ingrid A M Gause-Nilsson,
Martin Fredriksson, Peter A Johansson, Anna Maria Langkilde, Marc 5 Sabatine, itamar Raz

Lancet Diabetes Endocrinol
2019: 7: 606-17

Variable compuesta Reno-Vascular
- { sostenida del FGe > 40% por debajo de 60 ml/min

- Enfermedad renal terminal: FGe < 15 ml/min, Dialisis > 90 dias, Tx renal

- Muerte de causa renal o cardiovascular

Variable compuesta especifica renal
- { sostenida del FGe > 40% por debajo de 60 ml/min

- Enfermedad renal terminal: FGe < 15 ml/min, Dialisis > 90 dias, Tx renal

- Muerte de causa renal
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DECLARE
TIMI-58 i sruoy crovemaonssas NeorcaL or6

N = 25698 / Randomized = 17160
Mediana de seguimiento: 4.2 afios

©

93.2% patients with eGFR > 60 ml/min
(47.5% eGFR > 90)

!

>90% PACIENTES CON FUNCION RENAL NORMAL

67.9% pacientes con Normoalbuminuria
19.4% pacientes con Microalbuminuria

!

87.3% PACIENTES SIN LESION RENAL
o CON LESION RENAL INCIPIENTE

Wiviott et al. NEJM 2018
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DECLAR
TIMI-58 o sruor crouemanassas

Variable compuesta Reno-Vascular

.4 sostenida del FGe > 40% por debajo de 60 ml/min

- Muerte de causa renal o cardiovascular

- Enfermedad renal terminal: FGe < 15 mil/min, Didlisis > 90 dias, Tx renal

424%

Mumber at risk

0-064 ——Placebo group
——Dapagliflozin group
HR 076 (95% Cl 0.67-0-87; p<0.0001)

0-05—
3
B 004+
2
4
_E 0-03+
[=H
=
5 002
=
E
O

0-01+

0 T T T T T T
0 0-5 1.0 1.5 20 2.5 30
Placebo group 8578 8508 8422 8326 8200 8056 7032
Dapagliflozin 8582 8533 8436 8347 8248 8136 8009

group

35 4.0
7409 5389
/534 5472

Mosenzon et al. Lancet Diabetes Endocrinol 2019



2’ ’ Variable compuesta especifica renal
DECLAR . { sostenida del FGe > 40% por debajo de 60 ml/min
TIMI-58 o sy crovemasassas

- Enfermedad renal terminal: FGe < 15 mil/min, Didlisis > 90 dias, Tx renal

- Muerte de causa renal

0:064  n 0-53 (95% Cl 0-43-0-66; p<0-0001)

0-054
0-04-
0-034

0-024

4 47%
0.01 f_/_)

-

[ e
0 | | | 1 1 1 | T

0 0-5 1.0 15 2-0 2.5 3-0 35 4.0

Cumulative probabil ity of event

Number at risk

Placebogroup 8578 8504 8415 8321 8193 8056 7925 7403 5382

Dapagliﬂmin 8582 8523 8422 8338 8242 8127 8004 7522 5464
group

Mosenzon et al. Lancet Diabetes Endocrinol 2019



) Riesgo de progresion de ERD

7%,% MC l; Pé ? 5 Dapagliflozina Placebo
. Hazard Ratio Cox
n/N (%) Tasa eventos n/N (%) Tasa eventos (IC 95%) valor p
Objetivos
Deterioro desde nivel basal
Normo/micro a macro 181/7836 (2,3) 2,30% 330/7838 (4,2) 4,2% H 0,54 (0,45; 0,65) <0,0001
Normo a micro/macro 772/5819 (13,3) 13,30% 959/5825 (16,5) 16,3% H 0,79 (0,72; 0,87) <0,0001
T 11

051152
<— Placebo Dapagliflozina —>

Normo a Normo/Micro
Micro/Macro a Macro

0% -

-10%

., -20%
Reduccidn °

deriesgo 54,

-40%

-50%

Mosenzon et al. Lancet Diabetes Endocrinol 2019
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TIMI-58 1 1oy crouemaoassas veoieat o

Riesgo de
regresion

“Riesgo” de regresion de ERD

70%

60%

50%

40%

30%

20%

10%

0%

Macro a
Micro/Normo*

Micro
a Normo*

Micro/Macro *P<0.0001
a Normo*

Mosenzon et al. Lancet Diabetes Endocrinol 2019



i;’_"l The NEW ENGLAND JOURNAL of MEDICINE

CREDENCE ORIGINAL ARTICLE

Canagliflozin and Renal Outcomes
in Type 2 Diabetes and Nephropathy

Why is CREDENCE Important?

Patients Events Events per 1000 Weight HR HR (95% Cl)
patient-years (%)

Treatment (n)  Placebo (n) Treatment Flacebo
eGFR <60 mL/min per m’
EMPA-REG OUTCOME 1196 605 MA MA MA 335 —— 0-66 (0-41-1.07)
CANVAS Program NA NA a3 114 151 396 —a— 074 (0-48-1-15)
DECLARE-TIMI 58 B06 659 59 8.9 15-2 270 —a— 0-60(0-35-1-02)
Fixed effects model for eGFR <60 (p=0-0054) ——nii—— 0-67 (0-51-0-89)

eGFR 60 to <90 mL/min per m?

EMPA-REG OUTCOME 2406 1232 MNA MNA MA 16.8 — & 0-61(0-37-1-03)
CANVAS Program MA MA 118 4-6 7-4 344 N E— 0-58 (0-41-0.84)
DECLARE-TIMI 58 3838 3894 186 4-2 7-8 48.9 —a— 0-54 (0-40-0-73)
Fixed effects model for eGFR 60 to <90 (p<0-0001) i 0-56 (0-46-0-70)

eGFR =90 mL/min per m?

EMPA-REG OUTCOME 1043 486 MA MNA MNA 117 4 = 0-21(0-09-0-53)

CANVAS Program NA NA 48 3.8 81 275 = 0-44 (0-25-0.78)

DECLARE-TIMI 58 4137 4025 120 2.5 4-9 60.8 —a— 0-50(0-34-0-73)

Fixed effects model for eGFR =90 (p<0-0001) e 0-44 (0-32-0-59)
ﬂ-'ll.ﬂ G-IES D-ISO 1-00 E-ISD

PerKovic et al. NEJM 2019



i"" f/_-h-

CREDENCE

Objectives

People with T2DM, eGFR 30 to 90 ml/min/1.73 m?, and UACR 300 to 5000 mg/g
who are receiving standard of care including a maximum tolerated dose of an ACEi
or ARB, to assess whether canagliflozin compared with placebo reduces

Primary:

 Composite outcome of ESKD, doubling of serum creatinine, or renal or
CV death

Secondary:

CV death or hospitalization for heart failure

Major cardiovascular events (3-point MACE: CV death, M, or stroke)
Hospitalization for heart failure

ESKD, doubling of serum creatinine, or renal death

CV death

All-cause mortality

CV death, M, stroke, hospitalization for heart failure, or hospitalization
for unstable angina

PerKovic et al. NEJM 2019



“ Study Timeline
CREDENCE

-

In July 2018, after the planned interim analysis,
the IDMC made the recommendation to stop the
CREDENCE trial based on demonstration of
efficac

\* Yy

~

v - ,
v=| Interim
v - :
v=| analysis

y,

|

First N\ Protocol Last
articipant amendment for . participant

P P lower extremity .

enrolled randomized

foot care

Study
concluded
(r—

PerKovic et al. NEJM 2019



Baseline Renal Characteristics

CREDENCE
Canagliflozin Placebo Total
(n = 2202) (n = 2199) (N = 4401)
Mean eGFR, mL/min/1.73 m? 56 56 56
eGFR >90, % 5 5 5
eGFR 260 to <90, % 36 35 35
eGFR 245 to <60, % 29 29 29
eGFR >30 to <45, % 27 27 27 | 60%
eGFR <30, % 4 4 4
: 923 931 927
IECTE R [lolilh Uitz (459-1794)  (473-1868)  (463-1833)
UACR <30, % <1 <1 <1
UACR 30-300, % 11 11 11
UACR >300-<3000, % 77 76 77 '

88%

UACR >3000, % 11 12 11

PerKovic et al. NEJM 2019



“ Primary Outcome
CREDENCE

ESKD, Doubling of Serum Cr, or Renal or CV Death

25 A
@ Hazard ratio, 0.70 (95% CI, 0.59-0.82)
< P = 0.00001
£ 20 -
> ! 30%
b)) 0
S 15 1
e
=
S 10 -
b
-
©
o 5 4
o
put
E O | 1 | 1 I 1

0] 26 52 78 104 130 156 182

Months since randomization

PerKovic et al. NEJM 2019



“ Primary Outcome
CREDENCE

ESKD, Doubling of Serum Cr or Renal Death

~ 25 -
S Hazard ratio, 0.66 (95% CI, 0.53—-0.81)
o P <0.001
D) 20 =
>
()]
C
®© 15 A4
L
= J34%
=
n 10 =
i}
C
®
o
S 97
B
Q]
o
O ] 1 || 1
0] 26 52 78 104 130 156 182

Months since randomization

PerKovic et al. NEJM 2019



“ Primary Outcome

CREDENCE
End-stage Kidney Disease
~ 25 1
N Hazard ratio, 0.68 (95% CI, 0.54—-0.86)
= P = 0.002
c 20 -
()
>
()]
S 15 -
e
et
S 10 -
2
C
@©
2 5 -
2
s
@®
D‘ 0 1 1 | | 1 1
0 26 52 78 104 130 156 182

Months since randomization

PerKovic et al. NEJM 2019



“ Primary Outcome
cREDENCE  Benefits in eGFR 30 to <45 Subgroup

Hazard ratio Interaction
(95% Cl) P value
Screening eGFR 0.11
30 to <45 mL/min/1.73 m? 0 0.75 (0.59-0.95)
45 to <60 mL/min/1.73 m? —.— 0.52 (0.38-0.72)
60 to <90 mL/min/1.73 m? —— 0.82 (0.60-1.12)

| | I1 I I
0.25 05 1.0 2.0 4.0
< >

Favors Canagliflozin  Favors Placebo

NNT in patients with eGFR 30 to <45 mL/min/1.73 m?

16 !

PerKovic et al. NEJM 2019
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Ertugliflozin Phase 3 Clinical Trial Program

Add-on to

Diet and
Exercise

VERTIS

MONO
ERTU
Monotherapy
N=461

VERTIS SITA
ERTU + SITA
(Initial Combo)
N=291

Add-on to MET

VERTIS MET
ERTU added to
MET
N=621

VERTIS SU
ERTU vs
Glimepiride
N=1,326

Add-on to Dual
Combination
of MET and SITA

VERTIS SITA2
ERTU vs Placebo
N=463

é VERTIS B

FACTORIAL
ERTU % SITA
Factorial Study

\ N=1,233 )

Special

Population

r —)
VERTIS CV

CV Outcomes Trial

L N=~8,000

4 N

VERTIS Renal

ERTU vs Placebo
N=468

\_ J

é )

VERTIS ASIA
ERTU added to MET
N=495

. J




VERTIS CV Adults With T2DM and established CVD

Patients aged 240 years with T2DM and established CV disease

HbA,;. 7.0%-10.5% and dose-stable on other AHA therapies or no background
AHA for 28 weeks

[ 8,246 patients randomized 1:1:1 treatment assignment ]

U U U

Ertugliflozin 5 mg Ertugliflozin 15 mg

8,238 patients received at least 1 dose of study drug
Time frame: up to 6.1 years

Primary Outcome (Non-inferiority)

MACE (3-point): CV death, nonfatal myocardial infarction, or nonfatal stroke

s

(" Secondary Outcomes (Superiority) )
CV death
CV death or hospitalization for heart failure
\_ Composite of renal death, dialysis or transplant, doubling of serum creatinine )

1. https:/clinicaltrials.gov/ct2/show/NCT01986881.



VERTIS CV Adults With T2DM and established CVD

History of Cardiovascular Disease

Coronary artery disease

Cerebrovascular disease 23,1%

Peripheral arterial disease

Myocardial infarction

Coronary revascularization

Peripheral revascularization
Stroke

History of heart failure —N=1.155 with preserved ejection fraction

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

1. https:/clinicaltrials.gov/ct2/show/NCT01986881.



VERTIS RENAL Adults With T2DM and Stage 3 CKD

Treatment Period (Ph A) Treatment Period (Ph B)
3.5 -

o
L
2 25 4
-E —_—
L 5 15 -
= + -9 Placebo
UV ~ . 5
g = 05 (Basal, 46.3 mL/min/1.73m?)
o

on
c R 0 : ERTU 5 mg |
o - -0.5 - (Basal, 47.7 mL/min/1.73 m2)
O~~~
w c
o ERTU 15 mg
.S -15 ¥ i 2
c >y (Basal, 46.4 mL/min/1.73 m?)
©
c £
(@ N -2.5
c
©
% -3.5

-4.5
0 6 12 18 26 34 42 52 54
Weeks

Grunemberg et al. Diabetes Ther 2018



SGLT2 inhibitors for the prevention of kidney failure in
patients with type 2 diabetes: a systematic review and

meta-analysis

EMPA-REG CANVAS DECLARE-TIMISE CREDENCE
OUTCOME Program
Drug Empaglifiozin Canaglifiozin Dapagliflozin Canagliflozin
Dose (mag) 10and 25 100 and 200 10 100
Mumber of participants 7020 10142 17160 4407
Mean age (years) 63-1 633 639 63-0
Siex
Men 5016 (71-5%) 6500 (64-2%) 10738 (62-6%) 2907 (66-1%)
Women 2004 28-5%)  3633(35-8%) 6422 (37-4%) 1494 (33-9%)
Median follow-up {yvears) 31 24 4.2 2-6*
eGFR inchusion criteria 230 (MDRD)  =30(MDRD) Crdz60mlU/min  30to<90
(Cockcroft-Gault)  (CKD-EPI)
Bassline eGFR subgroup {mL/min per 1-73 m*)t
=00 1538 (21-9%) 2476 (24-4%)  B162 (47-6%) 0
60t <90 3661 (52-2%) 5625 (55-5%) 7732 (451%) 1809 (41-1%)
45 to <60 1249 (17-8%) 1485 (14-6%) 1265 F-4%)5 1279 (29-1%)
=45 570 (B-1%) 554 (5-5%) MA 1313 (29-8%)
Missing baseline eGFR 2 {<0-1%) 2 (<0-1%) 1 (<0-1%) 0
UACRE criteria (mg/g) MNone Mone Mione >300 to 5000
Baseline UACR subgroup (mg/g)2
<30 4171 (59-4%)  7FOO7 (69-1%) 11644 (67-9%) 0
30-300 2013 (287%)  2266(223%) 4030 (235%) 0
300 769 (11-0%) 760(75%) 1169 (6-8%) 4401 (100-0%)
Missing baseline LACR 67 (1-0%) 109 (1-1%) 317 (1-8%) 0
Baseline use of RAS blockade 5666 (B07%) 8116 (B0-0%) 13950 (81-3%) 4395 (59-9%)

Neuen et al. Lancet Diabetes Endocrinol 2019



SGLT2 inhibitors for the prevention of kidney failure in
patients with type 2 diabetes: a systematic review and
meta-analysis

Events  Patients RR(95%Cl)
Dialysis, transplantation, 252 38713 —B— 433% 067 (0:52-0-B6)
or death due to kidney disease
ESKD 335 3813 —— 435%  0-65(0-53-0-81)
Substantial boss of kidney function, Q&7 18671 —— V42%  0.58(0-51-0-66)
ESKD, or death due to kxdney disease
Substantial loss of kidney function, 2323 18676 —— V29%  071(0-63-0-82)
ESKD, or death due to cardsovascular
or kidney disease
Acute kidney injury 943  3B6B4 —l— $25% 075 (0-66-0-85)
I:I-IS 1-0 1I-5
+ >
Favours 5GLT2 inhibtor  Fawours placebo

Neuen et al. Lancet Diabetes Endocrinol 2019
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Mecanismo de acciéon de SGLT2

lomerulo Tubule Contorneado Proximal
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"'Bm’e"';&-":s Protection
Ll e against diabetic ——
(} HbAlc, weight) kidney disease

} albuminuria,
reducing possible
direct toxic effects
on renal tubules

Heerspink H et al. KI 2018



Renoprotective effects of SGLT2i

Intraglomerular hemodynamics
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Hemodinamica intraglomerular
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Hemodinamica intraglomerular en la DM
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Hyperfiltration in early stages of

diabetic nephropathy
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SGLT2i constricts afferent arteriole
mediated by adenosine

In vivo imaging of AA change
before and after empagliflozin
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Adenosin and hypoxic stress in the kidney

Tubuloglomerular Feedback Along the nephron Proximal Tubule
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Inflammation in Diabetic Kidney Disease

Hyperglycemia, hyperinsulinemia, advanced glycation end products,
hemodynamic alterations, reactive oxygen species, hormones (angiotensin 1)

Diabetic milieu

Circulating inflammatory cells B
(monocytes, lymphocytes, neutrophils)
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SGLT2i and GLP1ra
A new avenue to renal protection in type 2 diabetes
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