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Mecanismo de accion y
proteccion de drgano blanco

El umbral renal de glucosa esta elevado en los
individuos diagnosticados con diabetes tipo 2.
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Aumento del numero y actividad de los
transportadores en T2DM

SGLT2 GLUT2 Captacién de AMG
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Taylor Sl. J Clin Endocrinol. Metab. 2015; epub junio.

Glucagon y efectos vasculares

* Niveles altos de glucagon:
* Vasodilatacion
* Aumento de flujo plasmatico renal
* Aumento de TFG
* Aumento de natriuresis en estados de ayuno

Wanner C. Am J Med. 2017;130:563

EMPAREG: efecto en hematocrito
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EMPAREG: analisis de variables

Inzucchi SE. Diabetes Care, 201841356

Regulacién de secrecién de eritropoyetina

* Caida de perfusion renal
* Hipoxia

« Sales de cobalto

* Andrégenos

* Alcalosis

* catecolaminas

(Ganong Physiclogy 2018, Chapter 38
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Niveles de EPO con empagliflozina
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Efecto en Na+-H*
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Baartscheer A, Diabetologia. 2016; online oct 16.

Dapaglifiozina vs bumetanida
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Hallow KM. Diab Obes Metab. Online 12 oct 2017

Dapagliflozina vs bumetanida
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Hallow K. Diab Obes Metab, Online 12 act 2017
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DECLARE Trial Design @
N
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Established CV Disease (6974) or
Multiple Risk Factors (10186)

RANDOMIZE 1:1

’ 17,160 with Type 2 DM ‘

DAPAGLIFLOZIN DOUBLE BLIND
PLACEBO
10 mg DAILY Al other DM Rx per treating MD
J
[
isi DURATION
Follow-up visits EVENT DRIVEN
In Person Q 6 mo/ telephone Q 3 mo 51390 MACE

Primary EPs
Safety: MACE (CVD/MI/Ischemic Stroke)
Dual Efficacy: CVD/HHF, MACE

Median follow up
4.2 years

%CQRE Enroliment Criteria @

Diagnosis of T2DM, HbA1c 6.5-12%, CrCl 260 ml/min
AND

Established ASCVD (Secondary prevention)
Ischemic heart disease
Cerebrovascular disease
Peripheral Artery Disease

Or

Multiple risk factors for ASCVD (Primary prevention)

Men > 55 yrs and women > 60 yrs with at least one additional risk factor:
Dyslipidemia
Hypertension
Current Tobacco use

B e Wiviott S, Raz . Sabating MA AH) 2016

Primary Endpoints @

DECLARE
[
CVD/HHF MACE
4.9% vs 5.8% 8.8% vs 9.4%
HR 0.83 (0.73-0.95) HR 0.93 (0.84-1.03)
P(Superiority) 0.005 P(Noninferiority) <0.001
- i  P(Superiority) 0.17
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Secondary Endpoints @
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Renal Composite EP All-Cause Mortality
40% eGFR, ESRD, Renal or CV death
4.3% vs. 5.6% 6.2% vs 6.6%
HR 0.76 (0.67-0.87) HR 0.93 (0.82-1.04)
oq  P<0.001 P=0.20
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Endpoints and Components

Dapaglifiozin  Placebo
ratei1000  ratei 000
patientyr _ patientyr _Hazard Ratio (95% C) Pyalue
CV deathiHHF 122 17 083 (0.730.95) e 0005
MACE 26 22 093 (084-1.03) . g
40% decrease in eGFR to <60 miminim2, 108 141 076 (0.670.87) e
ESRD, or renal or CV death
Allcause death 151 164 093 (0.82-1.04) -
3 52 55 073 (061-088) —
Myocardialinfarction "7 132 089 (0.77-1.01) —
Ischemic Stroke 69 68 101 (084-1.21) ——
oV death 70 74 098 (0:62:1.17) ——
Non-CV death 6.0 6.8 0.88 (0.73-1.06) —
0% decrease in eGFR to <60 miminim2, 37 70 053(043:066) et
D, or renal death

Favors Dapagifozin - -+ Favors lcebo

o ueoica scroon =P for superiority, **P for non-inferiority

Primary Efficacy Endpoints @

pectare by Presence of ASCVD vs MRF

Dapagliflozin Placebo
Eventsper  Eventsper Hazard Ratio P value for
Outcomes 1000 ptyears 1000 pt years (95% CI) interaction
CV death/HHF 122 147 0.83 (0.73-0.95) - 0.99
ASCVD 19.9 29 0.83 (0.71-0.98) e
MRF 70 84 0.84 (0.67-1.04) .
MACE 226 242 0.93 (0.84-1.03) - 025
ASCVD 368 410 0,90 (0.79-1.02) .
MRF 134 133 1.01(0.86-1.20) et
050 10 15
Favors Dapagifiozin « > Favors Placebo
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Ettect on CVD/HHF @
RECLARE in Key Subgroups

CVDHHF
Dapagifiozin  Placsbo I ——— HR(95%-CI) P Value for
N N Interaction
Total Cohort aTimssz 4968878 — 083 (0.73:0.95)
Risk Group. 099
ASCVD 2723474 32513500 e 083 (0.71:0.98)
MRF 145/5108  171/5078 0.84 (0.67-1.04)
History of HF 060
142852 1720872 . 0.7 (0.63-0.99)
No 2757730 32417708 —e] 084 (0.72:0.99)
oGFR 037
=00 mLimin/1.73m2 1634137 16314025 e 0.96 (0.7-1.19)
60-<00 mUmin/1.73m2  199/3838 25213894 i 0.79 (0.66-0.95)
<60 mUimin/1.73m2 550606 81/650 0.78 (0.55-1.09)

050 10 15
Favors Dapaghoi - Favrs lacsbo
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Subgrupos por falla cardiaca

p)
g‘gcgks Methods @

DECLARE-TIMI-58
N=17,160* *EF available in 5202 pts

[ 1
HFrEF Not HFrEF
EF <45% N=671 N=16,489

History of No history

HF of HF

HF without No HF
known rEF N=15,173
EF245% n=808

EF unknown n=508
N=1,316
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D CV Death/HHF @
R bx HFrEF vs not HFrEF subgroups

Cumulative incident rate (%)
=
@

apagliflozin Not HFrEF: - Dapaglifloz
acebo (N=16,489) " Placebo

27.1%

HETEE:
HR 0.62 [0.45, 0.86]

17.9%

P for interaction:

10
Not HFrEF:
5 HR 0.88 [0.76, 1.02]
0

8/26/19

0 1 2 3 4 yrs

Not HETEF defined gs pts with HE without known reduced EF and pts without hx of HE

D HHF and CV Death @
RECLARE bx HFrEF vs not HFrEF subgroups

HHF CV death

N
S

19.0%

P for interaction: 0.449

e e
S o}

Cumulative incident rate (%)

Dapagliflozin Not HFrEF:
Placebo N=16,489)

20
HFrEF:
HR 0.64
[0.43,0.95] 15
10
Not HFrEF: s
HR0.76
[0.62, 0.92]
0

Dapagliflozin
Placebo

P for interaction: 0.012

12.4%

7.2%

2.5%

23%

HFrEF:
HR0.55
[0.34,0.90]

Not HFrEF:
HR 1.08
[0.89, 1.31]

0 1 2

3

4

yrs

Not HFrEF defined as pts with HF without
known reduced EF and pts without hx of HF

D

®

RECLARE Outcomes by Different EF
I
KM rate (%) P trend for
Dapa Placebo HR(95% Cl) interaction
CVdeath /HHF  EF<30% 221 447 —— 0.45(0.23-0.87)
EF30-<45 170 232 —— 0.68(0.47-1.00) | 0039
EF45-<55 10.2 12.0 —_— 0.83(0.58-1.20)
EF 255 5.8 6.4 - 0.89(0.68-1.16)
HHE EF<30% 193 404 ~ ———— 0.41(0.19-0.85)
EF30-<45 121 142 —— 0.76(0.47-1.23) | ggq
EF45.<55 6.7 88 —— 0.76 (0.48-1.19)
EF255 39 41 —|—  089(064-1.24)
CV death EF<30% 5.0 109 — @ — 0.39(0.12-1.29)
EF30<d5 7.7 128 —— 0.60(0.351.02) | 049
EF45-<55 5.4 43 —T#— 118(0.69-2.01)
EF 255 25 26 —&—  105(0.70-157)
All-causedeath  EF<30% 98 171 ~ — @~  052(021133)
EF30-<45 117 179 —— 064(04109) | o026
EF45<55 8.6 86 —#—  0.98(0.66-1.46)
EF 255 5.7 54 - 1.02(0.78-1.32)

Favors dapa 1

Favors placebo 10

12



Subestudio con IAM previo
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D ¢V outcomes with dapagliflozin @

pECLARE
[
MACE - CV death, Ml or ischemic stroke

e rior W Plcebo (= 1.807)
Prior Mi- Dapagiozin

N Pror I - Pace
20%n Patients with prior MI N0 Prior M1~ Dapagitcz (N -

% with events: 17.8 % vs. 15.2 %
HR (95% CI) = HR 0.84 (0.72 to 0.99)

ARR =2.6 %

15%+ Patients without prior MI

H % with events: 7.1 % vs. 7.1 %

§ HR (95% CI) = HR 1.00 (0.88 to 1.13)

£ P-int ARR = 0.048
£ 1on

5 P-intHR =0.11 - ARR=0.0%

5%

D ¢V outcomes with dapagliflozin @

DECLARE

[
CVD or HF hospitalization

1259 Patients with prior MI f— )
% with events: 10.5 % vs. 8.6 % T Moo Doz (46005
HR (95% CI) = HR 0.81 (0.65 to 1.00)
10% prior MI
o 5%vs.39% ARR=19%
g HR (95% CI) = HR 0.85 (0.72 to 1.00)
S5
H P-int ARR = 0.01
2 s
3 P-intHR = 0.69 ~ ARR=0.6%
25%
o% T T T T
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DECLAR

D . CV outcomes with dapagliflozin @

L.
Study Endpoints by History of Ml

Prior MI (N =3,584) =@ No Prior MI (N = 13,576) =/wm

Dapagiifiozin Placebo  HR Pinteraction  arg Pnteraction
% % .
3 ¥ 1 % —— !
, T nme o - 25% i oo
3.4% 34% 0.99 -—4—' 0.0% LAl
! i
Type 1 87% 83% 0.80 — 1.6% —
25%  23% 108 —h— -02% ES
| i
ez i 20%  32% 064 — 11% ——t
we2 Moo 09w 101 —_— 00% v
: i
0 as0 s 0 5040902010010
Oapagifiorin betier  Piacebo beter Dapagiiozi better  Piscebo better

8/26/19

Subestudio con enfermedad
arterial periférica

D Consistent Benefit of Dapaglifiozin in @
pecrare  Patients with and without PAD

.
N (%) P-interaction
Pbo Dapa ARR
093 -
CV Death, Mi or Ischemic <@t 042
stroke
9.0% 83% 07%
1l0s
b 150% 16.9% -%
CV Death or 083 0.79
Hosp. for Heart Failure ﬁ
54% 45% 0.9%
LA 124% 10.7% 14%
0.76
Renal Primary — 084
076
—— 53% 4.0% 1.3%
— 109% 8.8% 21%
B NoPAD-N=16135
B PAD-N=1025
@ overal 075 18
Favors Favors
P o Em.vmﬁmﬁ.c.}mm Dapaglifiozin Placebo
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D Dapaglitiozin and Limb Outcomes
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RECLARE All Patients
[
4% (0.90 - 1.26) All p-values > 0.05

% HR1.12 HR 1.00 HR 1.40 R 0.85 HR1.06
(086-146) | (0.59-169)  (0.97-201)  (0.58-128) | (0.83-135)
2%
157%
1.48%
1% 0.82%

052881%

Revascularzation  Revascularization

EDAPA mPlacebo
B7s g

R, e

D Meta-Analysis of CVOTs: @

rectaze MACE by Presence of ASCVD
—

Treatment Placebo
MACE Eventsper  Events per HR [95% CI]
1000 pt-yrs 1000 pt-yrs

Atherosclerotic Cardiovascular Disease:

EMPA-REG OUTCOME 374 439 i 0.86[0.74,0.99]
CANVAS Program 341 413 —-—— 082[0.72,0.95
DECLARE-TIMI 58 368 41 —— 0.90[0.79, 1.02)
FE Model for ASCVD (P-value = 0.0002) — 0.86 [0.80, 093]
Multiple Risk Factor:

CANVAS Program 158 155 L S— 098[0.74,1.30]
DECLARETMIS 134 133 —— 101(086,120]
FE Model for MRF (P-value = 0.98) — 1.00 [0.87, 1.16]

075
Hazard Ratio

AN R, QY TekAN o Zelniker TA, Wiviott SD...Sabatine MA, Lancet 2018

Meta-Analysis of CVOTs: @
pectareCVD/HHF by Presence of ASCVD

[
Treatment Placebo
CVD/HHF Eventsper  Events per HR [95% CI]
1000 pt-yrs 1000 pt-yrs
Atherosclerotic Cardiovascular Disease:
EMPAREG OUTCOME 197 R —— 066[055,0.79]
CANVAS Program 2 274 B 077[065,092]
DECLARE-TIMI 58 199 239 —— 0.83[0.71,0.98]
FE Model for ASCVD (P-value <0.0001) e 0.76 [0.69, 0.84]
Multiple Risk Factor:
CANVAS Program 89 98 — 0.83[0.58, 1.19]
DECLARE-TIMI 58 7 84 —— 0.84(0.67,1.04]
FE Model for MRF (P-value = 0.0634) —— 0.84 [0.69, 1.01]
050 o7 125 150
Wazara Ratio
) AR, Y temammsencnroroat Zeloker T, Wiviott SD. Sabating A, Lancet 2016

15



Desenlace renal compuesto

A Patients Events Eventsper1000  Weight HR HR(95%C1)
patient years *)
Placebo (WN) Treatment _Placebo

€GFR <60 mL/min per
EMPA-REGOUTCOME 119671801 6051801 NA  NA NA 335 B 066(041-107)

NVASProgm  NAR039  NA2039 83 114 51 396 — 074(048-115)
DECLARETIMISS  606/1265 6501265 59 89 12 270 — 060(035-102)
Fixed effects model for eGFR <60 (p=0-0054) —— 067 (051-089)
€GFR 600 <90 mi/min per m
EMPA-REGOUTCOME 24063638 12323638 NA  NA NA 168 — 061(037-103)
CANVAS Program 625 NAGES 118 46 74 344 —-— 058 (041-084)
DECLARETIMISS 38387732 38047732 186 42 78 489 — 054(040-073)
Fixed effects model for eGFR 60to <90 (p<0-0001) — 056 (046-070)
€GFR 290 mU/min per m?*
EMPAREGOUTCOME 10431520 486/1520 NA  NA N T e 021(0.09-053)
CANVASProgmm  NAR476  NAR4Z6 48 38 81 275 — 044(025-078)
DECLARETIMISS  4137/8162  4025/8162 120 25 49 608 — 050(034-073)
Fixed effects model for eGFR =90 (p<0-0001) ——— 044(032-059)

olo ok oo 1 2%

Iniker TA_1an

L

Quline Noy 10201

8/26/19

Hospitalizacién por falla cardiaca

B
©GFR <60 mL/min|
EMPA-REG OUTCOME 1212/1819 607/1819 94 149 258 365 —_—-— 059 (039-0-88)
CANVAS Program NA2039  NA2039 8 16 n3 361 R — 055(037-083)
DECLARE-TIMI 58 606/1265 659/1265 77 23 193 274 — T 070(0-44-112)
Fixed effects model for eGFR <60 (p<0-0001) — 060(0-47-077)
€GFR 60 to <90 mL/min per m*
EMPA-REG OUTCOME 2423/3661  1238/3661 100 84 17 713 —_— 072(0-48-1.07)
CANVAS Program NA/S625  NA/SE2S 108 46 61 234 — 076(052-112)
DECLARE-TIMI 58 3838/7732  3894/7732 251 65 99 552 — 065 (051-0-84)
Fixed effects model for eGFR 60 to <90 (p<0-0001) — 069 (0-57-0-83)
€GFR =00 mL/min per m?
[EMPA-REG OUTCOME 1050/1538 488/1538 7 54 79 13 - 067 (031-144)
(CANVAS Program NA2476 NA2476 E4 37 51 157 40-14;
DECLARE-TIMI S8 4137/8162  4025/8162 170 51 54 730 —— 094 (0-69-1.26)
Fixed effects model for eGFR =90 (p=0-31) 0-88(0-68-113)
elniker TA, Lancet, Online Nov 10 201
C
€GFR <60 mL/min per mv*
EMPA-REG OUTCOME  1212/1819 607/1819 2775 527 605 362 - 088(0-69-113)
CANVAS Program NA2039  NA2039 261 363 495 366 —. 0.69(054-089)
DECLARE-TIMI S8 606/1265 659/1265 189 73 431 272 —— 092(0-69-123)
Fixed effects model for eGFR <60 (p=0.0077) - 0-82(070-0.95)
€GFR 60 t0 <90 mL/min per m*
EMPA-REG OUTCOME 2423/3661  1238/3661 351 308 406 25 —— 076 (0-61-0.94)
(CANVAS Program NAS625 NA/5625 563 268 290 328 —-— 0.95 (0-80-113)
DECLARE-TIMI S8 3838/7732  3894/7732 7 245 258 447 —.—— 0.95(0-82-1.09)
Fixed effects model for eGFR 60 to <90 (p=0-0520) - 0.91(0-82-1:00)
€GFR =90 mL/min per
EMPA-REG OUTCOME 1050/1538  488/1538 146 354 322 151 — T 110(077-157)
(CANVAS Program NA2476 NA2476 187 208 B6 211 — 084(0-62-113)
DECLARE-TIMIS8 4137/8162  4025/8162 613 188 197 637 - 094 (0-80-110)
Fixed effects model for eGFR =90 (p=0-35) 0.94(0-82-1-07)
025 ) 1 2%
«— —
Favours treatment. Favours placebo

Iniker TA_1an

+.Online Noy 10201
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Como se compara con los otros
estudios?

Estudio IAM no fatal | Ictus no fatal | Mortalidad CV | Mortalidad total | Hospitalizacién por
falla cardiaca
Inhibidores de DPP4
SAVOR 1.00 ( 0.95 111 1.03 111

(saxagliptina) 0.89-1.12)  (0.80-1.12)  (0.88-1.39)  (0.87-1.22) (0.96-1.27)

0.96 1.08 091 0.85 0.88 1.07
(<1.16) (0.88-1.33) (<1.14) (0.66-1.10) (0.71-1.09) (0.79-1.46)
0.99 0.95 0.97 1.03 (0.89-1.19) 1.01 1.00
(0.89-1.11)  (0.81-1.11)°  (0.79-1.19) (0.90-1.14) (0.83-1.20)
1.02 115 0.88 0.96 0.98 0.90
(0.89-1.17)  (0.91-1.45)  (0.63-123)  (0.81-1.14) (0.84-1.13) (0.74-1.08)
Otros
0.84 (0.72- 0.83 0.81 NS 0.96
0.98)$ (0.65-1.06)  (0.61-1.07) (0.78-1.18) _
TOSCA-IT @ 0.96 0.87 0.79 NA 1.10 NS
(sulfonilureas) ~ (0.74-1.26)i  (0.48-1.55)  (0.41-1.53) (0.75-1.61)

ORIGIN 1.02 1.02 1.03 1.00 0.98 0.90
(insulina glargine) ~ (0.94-1.11)  (0.88-1.19)°  (0.89-1.21)°  (0.89-1.13) (0.90-1.08) (0.77-1.05)
DEVOTE 091 0.85 0.90 0.96 091 NA

(insulina (0.78-1.06)  (0.68-1.06)  (0.65-123)  (0.76-1.21) (0.76-1.11)

CAROLINA

* Linagliptina vs glimepiride
* Presentado en ADA 2019, auin no publicado
* MACE 1.00

* Disminucién de albuminuria con linagliptina pero que no se tradujo
en disminucion de eventos renales clinicamente significativos (muerte
renal, didlisis, transplante, enfermedad renal terminal)

* Mayor riesgo de hipoglicemias y aumento de peso con glimepiride

8/26/19
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Estudio

1AM no fatal

Ictus no fatal

Inhibidores de SGLT2

Mortalidad CV | Mortalidad total

falla cardiaca

Hospitalizacién por

8/26/19

0.86 0.87 1.24 X 0.68 0.65
(0.74-0.99) (0.70-1.09) (0.92-1.67) (0.49-0.77) (0.57-0.82) (0.5-0.85)
CANVAS 0.86 0.85 0.90 0.87 0.67
(canagliflozina) (0.75-0.97) (0.69-1.05) (0.71-1.15) (0.72-1.06) (0.74-1.01) (0.52-0.87)
DECLARE 0.93 0.89 1.01 0.98 0.93 0.73
(dapaglifiozina) (0.84-1.03) (0.77-1.01) (0.84-1.21) (0.82-1.17) (0.82-1.04) (0.61-0.88)
Andlogos de GLP1
1.02 1.03 112 0.98 0.94 0.96
(0.89-1.17) & (0.87-1.22) (0.79-1.58) (0.78-1.22) (0.78-1.13) (0.75-1.23)
LEADER (liraglutide) 0.87 0.88 0.89 0.85 0.87
(0.76-0.97) (0.75-1.03) (0.72-1.11) (0.66-0.93) (0.74-0.97) (0.73-1.05)
SUSTAIN-6 0.74 0.74 0.61 0.98 1.05 111
(semaglutide SC) (0.58-0.95) (0.51-1.08) (0.38-0.99) (0.65-1.48) (0.74-1.50) (0.77-1.61)
PIONEER-6 0.79 1.18 0.74 0.49 0.51 0.86
(semaglutide oral) (0.57-1.11) (0.73-1.90) (0.35-1.57) (0.27-0.92) (0.31-0.84) (0.48-1.55)
EXSCEL (exenatide) 0.91 0.95 0.86 0.88 0.86 0.94
(0.83-1.00) (0.84-1.09) (0.70-1.07) (0.73-1.05) (0.77-0.97) (0.78-1.13)
0.78 0.75 0.86 093 0.93 0.95
(0.68-0.90) (0.61-0.90) (0.66-1.14) (0.73-1.19) (0.73-1.19) (0.79-1.16)
REWIND 0.88 0.96 0.75 0.91 0.90 0.93
(dulaglutide) (0.79-0.99) (0.79-1.15) (0.61-0.95) (0.78-1.06) (0.80-1.01) (0.77-1.12)
Cada vez tenemos mas
informacion en desenlaces
Desentace ‘ Desenlace ‘ Nueva aparicion Doblamiento ‘ Terapia reemplazo ‘ Wuerte renal
(empaglifiozina) {0.54-0.70) {0.53-0.70) (0.54-0.72) (0.39-0.79) (0.21-0.97)
{0.75-0.97) (0.47-0.77) (0.79-0.88) (0.30-0.84) (0.30-1.97)
DECLARE (dapaglifiozina) NA 0.53 (0.43-0.66) NA NA NA NA
(lixisenatide) (32 (0.74-1.82)
{0.79-0.97) {0.67-0.92) (0.60-0.91) (0.66-1.18) (0.6-1.24) {0.52-4.87)
{0.46-0.88) (0.37-0.77) (0.64-2.58) (0.40-2.07)
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Study Design

Key inclusion criteria Key exclusion criteria
+ 230 years of age « Other kidney diseases, dialysis, or kidney transplant
+ T2DM and HbALc 6.5% to 12.0% « Dual ACEi and ARB; direct renin inhibitor; MRA
+ eGFR 30 to 90 mL/min/1.73 m? Serum K+ >5.5 mmol/L
+ UACR 300 to 5000 mg/ CV events within 12 weeks of screening
+ Stable max tolerated labelled dose of NYHA class IV heart failure
ACEi o ARB for >4 weeks Diabetic ketoacidosis or TIDM

Canagliflozin 100 mg

2-week placebo run-in

Double-blind

Placebo

randomization
(1:1) Follow-up at Weeks 3, 13, and 26 (F2F)
then every 13 weeks (alternating phone/F2F)
Parti tr if €GFR was <30 mL/min/1.73 m2 until chronic dialysis was

initiated or kidney transplant occurred.

CREDENCE

8/26/19

Primary Outcome:
ESKD, Doubling of Serum Creatinine, or Renal or CV Death

25

340 participants

Hazard ratio, 0.70 (95% CI, 0.59-0.82)
1

P = 0.0000
20

Participants with an event (%)

5 === Placebo

= Canagliflozin
o4
° 6 12 18 24 30 36 a2
Months since randomization
No. at risk

Placebo 2199 2178 2132 2047 1725 1129 621 170
Canaglifiozin 2202 2181 2145 2081 1786 1211 646 196

_ “

ESKD, Doubling of Serum Creatinine, or Renal Death

s
g Hazard ratio, 0.66 (95% CI, 0.53-0.81) ~ Placebo
o P <0.001 — Canagliflozin
o
H P
o 224 participants
s
&
=
x
32 10
2
2
H
s
S
k]
& 0+
o o 6 12 18 24 30 36 a2
Months since randomization
No. at risk
Placebo 2199 2178 2131 2046 1724 1129 621 170
Canaglifiozin 2202 2181 2144 2080 1786 211 646 19

— “
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Summary
: Hazard ratio
Primary (95% CI) P value
1. ESKD, doubling of serum creatinine, or renal or CV death  0.70 (0.59-0.82) ~ 0.00001 v
Secondary
2. CV death or hospitalization for heart failure 0.69 (0.57-0.83)  <0.001 v
3. CV death, MI, or stroke 0.80 (0.67-0.95)  0.01 v
4. Hospitalization for heart failure 0.61 (0.47-0.80)  <0.001 v
5. ESKD, doubling of serum creatinine, or renal death 0.66 (0.53-0.81)  <0.001 v
6. CV death 0.78 (0.61-1.00)  0.0502  Not significant
. Not formally
. Al I y .68-1. -
7. All-cause mortality 0.83 (0.68-1.02) tested
8. CV death, MI, stroke, hospitalization for heart failure, or w _ Not formally
hospitalization for unstable angina 074 (0.63-0.86) tested

— “

8/26/19

CV Death or Hospitalization for Heart Failure

Erimary Prevention Secondary Prevention

25 1 Hazard ratio, 0.74 (95% CI, 0.54-1.03)

Hazard ratio, 0.66 (95% CI, 0.52-0.83)

== Placebo
= Canaglifiozin

=== Placebo
= Canagliflozin

Participants with an event (%)
Participants with an event (%)

o 6 12 18 24 30 36 42 o 6 12 18 24 30 36 42

Months since randomization Months since randomization

_ “

CV Death, MI, or Stroke

Brimary Prevention Secondary Prevention

Hazard ratio, 0.68 (95% CI, 0.49-0.94)

Hazard ratio, 0.85 (95% CI, 0.69-1.06)

Participants with an event (%)
Participants with an event (%)

5
lacebo === Placebo
= Canaglifiozin = Canaglifiozin
o
o 6 12 18 24 30 36 42 o 6 12 18 24 30 36 42
Months since randomization Months since randomization

— “
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CV Death
Primary Prevention ‘Secondary Prevention

251 Hazard ratio, 0.75 (95% CI, 0.48-1.16) 25 1 Hazard ratio, 0.79 (95% CI, 0.58-1.07)
— placebo — place

0
20 | == canagiifiozin == Canaglifiozin

Participants with an event (%)
Participants with an event (%)

° 6 12 18 24 30 36 42 ° 6 12 18 24 30 36 42
Months since randomization Months since randomization

— “

8/26/19

Renal Outcomes by Primary and Secondary Prevention

™ ary @ Secondary o Overall Hazard ratio Interaction
prevention prevention population (95% CI) P value
—— : 0.69 (0.54-0.88) 0.91
Primary composite outcome St 1 0.70 (0.56-0.88)
< 0.70 (0.59-0.82)
Sl | 0.68 (0.51-0.89) 0.81
ESKD, doubling of serum creatinine, — | 0.64 (0.47-0.87)
or renal death
< | 0.66 (0.53-0.81)
— 0.65 (0.43-0.97) 0.39
Dialysis, kidney transplantation, a 1 0.83 (0.54-1.27)

or renal death* 1
0.72 (0.54-0.97)

025 0.5 1.0 2.0 4.0

— ey
“post hoc outcome. Favors Canagliflozin Favors Placebo

CREDENCE

Desenlaces renales en DECLARE
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Secondary Renal Composite Outcome?2
Decrease eGFR 240%, ESRD or Renal or CV Death

8/26/19

0.06 =y
I
S0 _lear.ean Placebo (5.6%)
0.05 =
o oAPA10mg 434
>
:éoaa-
o
3
£ o002
H
3
0.01 =
o T T T T T T T Ll
0o 05 10 15 20 25 30 35 40
No. at Risk Time since randomization (years)
DAPATOMG G2 BB 8% 8M7 a% M w7
r 0 & ’
a1
Renal-specific Outcome*
Decrease eGFR 240%, ESRD or Renal Death
s owsose Placebo (26%)
i DAPA 10 mg (15%)
“Prespecified L s,

for suparirity (G Geath ar nospialadmission for et fiure), st omer
B tenzn BB 8 e head afpr Lo e Endacrino, 3015 1 *120¢ ren Csesse A - hazerd

egianing of he per

Composite Renal Outcomes and Individual Components*

Dapaglifiozi Placebo
e Em—

ESRD or renal death

4 o0sos2117) 083

1108582(29) 0%  278578(03)  03% 041(020082) 0012

Rate Rate Hazard Ratio

WNEG)  (dyears)  ON(R)  (4years) (95%Ci) Palue
Secondary Renal Composite Outcome
GFR decroase 240% 0 <60; ESRD; o " y p
CGFR decrogse 240 JM0BS2(43)  42%  4B0BSTE(S6)  53% ...I 076(067:087)  <0.0001
Renal-specific Outcome
GFR decrease 240% 0 <60; ESRD; " " <
SGFR docros 28562(15)  15%  208ETBRE)  26% L] | 053(043066)  <0.0001
Individual Components
€GFR decrease 240% 0 <60 1208582(14)  14%  2UBSTB26)  25% [ 054(043067)  <0.0001
End stage renal disease (ESRD) 68552(0.0) 0%  198578(02) 0% et 031013079) 0013
Renal death 68562(00)  01%  10BS7B(01)  01% b 060(022-165) 032
OV death USE582(29)  27%  A9BTBR)  2T%

—

FwwawO

t:

S R
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Secondary Renal Composite Outcome by Subgroup
Decrease eGFR 240%, ESRD or CV or Renal Death

(953 o P vaiue

T - LT R
Bassiine CV aisen

1
Eutabishod ovD sonarsea)  en asesogs 1w 075 00088 o007
Mulipe sk actors st @) 2o%  Z0ssoTeen)  2em -] 74080081
Wistoryof heart atrs omszin  tow  vaerzoas  rzen o8 00a11n) ot
N history ofheart falure mom0Ees)  sen  semosun  ask -— 014 0e208n
Wistory of hypertension ssrieeies) 4 asmessisn 5w - 070 0680.00) ot
No nistoryof hypertosion menen 2 smemes s 0560032099

2GFR 260 mumint 7am? WSO A% tew2sEn 0% 079 063.099) o007
SGFR 60-<80 mUmini1 73m? WA ) A% 2400804 (62) 5% 076 083.099)
2GFR <60 mUimin/ 7am? SUe0sET)  oa%  7ems9(1s)  113% 077 ©581.09)

c W90 a2%  2wsesEn 3% 009 073:1.08) 0020
e R0 e ss% sza0nge T2% 073057080
ACR >300 mala Sose@9) oSN 08575 (183) 177% -— 0520030.072)

8/26/19

Improvement of Albuminuria Category from Baseline

Dapaglifiozin Placebo
K K Hazard Ratio
UN(A)  EventRate  WN(%)  EventRate (65% Ci)

Endpoints

Improvement from baseline
Micro to Normo 77412017 (384)  38.90% 576/2013(286)  29.0% - 146 (1.31,1.62)
Macro to Normo/Micro 282/594 (47.5) 48.10%  175/575 (30.4) 317% el 1.82(1.51,2.2)
Macro to Normo/Micro or Micro to Normo  1056/2611 (40.4) 41.00%  751/2588 (29.0) 29.5% - 1.54 (1.4, 1.69)
Micro/Macro to Normo 809/2611 (31.0) 31.50%  604/2588 (23.3) 236% - 1.41(1.27, 1.56)

0 10 2 30

Favors

Favors
Placebo DAPA
Definitions of Albuminuria Categories — —)

Macroalbuminuria  UACR 2300 mg/g
Microalbuminuria  UACR 230 to <300 mglg
Normoalbuminuria  UACR <30 mglg

ifozin: K = Kspian-Moler acro = wiero

Cox
p-value

<0.0001
<0.0001
<0.0001

<0.0001

Deterioration of Albuminuria Category from Baseline

Dapaglifiozin Placebo
KM KM Hazard Ratio

niN (%) EventRate "N (%) Event Rate (95% C1)
Endpoints.
Deterioration from baseline
Normo/Micro to Macro 18117836 (2.3) 230% 330783842 42% - 0.54(0.45,0.65)
Normo to MicrolMacro 77205819 (133)  1330% 95015825 (165)  16.3% - 079072, 087)
Normo to MicrofMacro or Micro to Macro 92877836 (11.8)  11.90% 12437838 (15.9)  15.8% - 073(067,0.79)

Worse for  Worse for
Placebo  DAPA

Definitions of Albuminuria Categories

Macroalbuminuria  UACR 2300 mg/g
Microalbuminuria  UACR 230 to <300 mglg
Normoalbuminuria  UACR <30 mglg

Cox
p-value

<0.0001
<0.0001
<0.0001
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Desenlace renal compuesto incluyendo macroalbuminuria

Zelniker TA. Circulation. Online Feb 21 2019

8/26/19

Desenlace renal excluyendo macroalbuminuria

Zelniker TA. Circulation. Online Feb 21 2019

Hospitalizacién por falla cardiaca

Zelniker TA. Circulation. Online Feb 21 2019
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Newsroom

AstraZeneca's Dapagliflozin Meets Primary
End Point in Heart Failure Trial

Mary Caffrey

type 2 dabetes,

AstraZenaca announced today that the sodium ghucose co-transportar 2 (SGLT2) inhibitor
dapagifiozin, sold as Farxiga, met the primary composits end point for patients enroled

in Dapagiifozin And Prevention of Adverse-outcomes in Heart Failure (DAPA-HF), a phase 3
heart failre outcomes trial that explored whether the therapy that has reshaped care fo type 2

diabetes (T2D) could do the same in heart failure.

'DAPA-HF found that the SGLTZ inhibitor significantly reduced the risk of cardiovascular death
or worsening of heart falure in patients with reduced ejection fraction (HFFEF) when added to

standard of care, according to a

I from the drug maker. Notably, the 4744 patients

randomized for the study include those with and without T20."

Worsening of heartfailure is defined as hospitalzation or an equivalent event, such as an
urgent heart faiure vist, according to a ral design paper appearing earler this year in the
European Joumal of Cardiology." The topline results announced today do not specify if
dapagifiozin's effects on heart falure were similar in both populations; those results will be

prosented soon.

8/26/19

REWND  Effect on eGFR & Urine Alb/Creatinine

1 GFR Urine Albumin/Cr

_ ™) overall LSM Difference: 0.4 (95% CI -0.1, 1.0) S °1 overall LSM Proportional Difference:
t |P=042 £ | 0.82(95% C1 0.78, 0.86); P < 0.0001
Bn £,
S
£ :
E 76 g 3
£ 4
£ 5
& 2
i g,
s S 18% lower ACR

70 © o

0 1 2 3 4 5 0 1 2 3 4 5
Vear Vear

REWIND - Systained eGFR Decline > 30, 40 & 50%

230% Decline

01 = Placebo
— Dulaglutde

Sustained eGFR

docline »30%  HR089(0.78,1.01) 0.066

o1 Sustained eGFR
2 40% Decline
_:;,,__; decline > 40% HR0.70 (0.57,0.85) 0.0004
@11 250% Decline Sustained eGFR

decino s 50%  HR0:56(0.41,0.76) 0.0002
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REWIND Summary: Dulaglutide & Renal Outcomes

8/26/19

Dulaglutide  Placebo HR (95%Cl) P
(N/100 py)  (N/100 py)
Renal Composite Outcome 3.47 4.07 0.85(0.77,0.93) 0.0004
Components of Composite
First Macroalbuminuria® 1.76 2.29 0.77 (0.68, 0.87) <0.0001
Sustained Decline in eGFR of 2 30% 1.79 2.00 0.89(0.78,1.01)  0.066
Chronic Renal Replacement 0.06 0.08 0.75(0.39, 1.44) 039
Serious Renal Adverse Event® 0.32 0.36 0.90(0.67,1.20) 0.46

2ACR > 33.9 mg/mmol (300 mg/g); bany reported AE linked to acute renal failure

Que hay nuevo en eventos
adversos?

ITU
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EMPAREG: Adverse events consistent with urinary tract

infection

Placebo Empagliflozin Empagliflozin
(n=2333) 10 mg 25 mg
(n=2345) (n=2342)

n (%) Rate n (%) Rate n (%) Rate

Events consistent with UTI 423 821 426 8.02 416 775
(18.1%) (18.2%) (17.8%)

Events leading to 10 017 2 037 19 031
(0.4%) (0.9%) (0.8%)

By sex

Male 158 (9.4%)|  3.96 180 449 170 4.09
(10.9%) (10.1%)

Female 265 2281 246 18.83 26 2038
(40.6%) (35.5%) (373%)

Rate = per100 patient-years

Patients treated with 1 dose of study drug
Based on 79 MedDRA preferred terms

8/26/19

Effects of Canagliflozin Versus Placebo on
Safety Outcomes

Patients per

Sscondar preventon 1000 patient.years
i Overal sopuiatin Number Wazard ratio
Caatients Cansailtiozin_lacen Y —

325 38 106 - e @z | oss
Male genital infection | o

iz wr___iom — 2.0 (.60, 8.10)

o1 17 201 [ —— 398 (212, 7.48) 0.69

s intection:
236 BN 387 -~ 0.98 (0.75, 1.29) 0.20
"

20 00 20 ‘- 128 (0.94,1.70)

™ T - T T T
amputation 5 2 L e 152 (0.0, 3.29)

308 15 121 - 125 (0.99, 1.59) 0.80
Altracture 108 154 e [ 128 (0.93,175)

238 117 9.4 el 1.23 (0.94, 1.61) 0.85
Low-trauma fracture

e es  dew 133 00,1781

s o P Ty TP T —
Dlabett ketoacidosis M o o . e toan ey

0.5 050 10 20 4 85 160 320

Favors Canagifloz Favers Placens.

CANVAS Program

%CQRE Key Safety Events

é

Between Group

Comparison

P<0.001

8.1 6.9 P=0.01
07 1.0 P=0.02
03 0.1 P=0.02
14 13 Ns
53 5.1 NS
15 20 P=0.002
25 24 NS
09 0.1 P<0.001
Urinary tract infection (SAE, DAE) 15 1.6 NS |

[Fournier’s Gangrene NS

[Cancer of Bladder*

l@ RSN R N TeRCHING HoSPITAL
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Lesion renal aguda

8/26/19

FDA Drug Safety Communication: FDA
strengthens kidney warnings for diabetes

medicines canagliflozin (Invokana, Invokamet)

and dapagliflozin (Farxiga, Xigduo XR)

f SHARE in UNKEDIN = @ PINIT &% EMAIL & PRINT

[06-14-2016 ]

Lesion renal aguda y FAERS

Reporing Odds Rt of ARF with SGLTZ4 snd FOA Warning
sungrour -
R Ty .
- .
s e —
; : 5 . .
i

Consideraciones:
- Eldenominador no es nimero de pacientes, es nimero de eventos adversos reportados!
- Los pacientes con iSGLT2 usaron mas diuréticos

perlman A, Nutr Metab Cardiovasc Dis, 2017: doi: 10.1016/inumecd.201
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8/26/19

Other adverse events (1)
Placebo Empaglifiozin Empaglifiozin
(n=2333) 10mg 25mg
(n=2345) (n=2342)

n (%) Rate n (%) Rate n (%) Rate

Diabetic ketoacidosis* 1 0.02 3 0.05 1 0.02
[<0.1%) (0.1%) [<0.1%)

Acute kidney injuryt 155 2.77 121 207 125 212
(6.6%) (5.2%) (5.3%)

Events consistent with 115 2.04 115 1.97 124 2.1
volume depletiond (4.9%) (4.9%) (5.3%)

Serious events 24 0.42 19 0.32 26 0.43
(1.0%) (0.8%) (1.1%)

Events leading to 7 0.12 1 0.02 4 0.07
disconfinuation (0.3%) (<0.1%) (0.2%)

Venous thrombotic events** 20 0.35 9 0.15 21 0.35
(0.9%) (0.4%) (0.9%)

Rate ~ perl P

‘ L% seanee

Seguridad Renal

fndice de evento por
1000 paciente-aiios . yice de riesgo

CanagliflozinaPlacebo  (1c 95%)

Renal relacionado grave
(n = 83)

Lesion renal aguda
grave (n = 58)
Hipercalemia grave

(n = 15)

0.76 (0.49-1.19)

0.68 (0.45-1.02)

H

0.75 (0.27-2.11)

0.250.5 1.0 2.0 4.0 8.0

[ ——
Favorece a Favorece al
Canaglifiozina Placebo

CANVAS Program

%c‘?ﬁ Key Safety Events @

iflozi Between Group

( Comparison

reatment emergent SAE 341 P<0.001
tment tAE | to drug D, 8.1 6.9 P=0.01

07 1.0 P=0.02
03 0.1 P=0.02
14 13 Ns
53 5.1 NS
Acute Kidney Injury 15 2.0 P=0.002 |
[symptoms of volume depletion 25 24 NS

Genital infection (SAE, DAE) 0.9 0.1 P<0.001
Urinary tract infection (SAE, DAE) 15 16 NS

g 0.01 0.08 NS

[Cancer of Bladder* 03 0.5 P=0.02

R, 8 mmen *CEC Adjudicated
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Otros eventos adversos

8/26/19

Key Safety Events @

Dapagliflozin|Placebo|  Between Group
(%) (%) Comparison

reatment emergent SAE 341 36.2 P<0.001

reatment emergent AE leading to drug D/C 8.1 6.9 P=0.01

07 1.0 P=0.02

03 0.1 P=0.02
Amputation 14 13 Ns
53 5.1 NS

Acute Kidney Injury 15 20 P=0.002
[symptoms of volume depletion 25 24 NS

Genital infection (SAE, DAE) 0.9 0.1 P<0.001
Urinary tract infection (SAE, DAE) 15 16 NS
0.01 0.08 Ns

[cancer of Bladder* 03 05 P=0.02

D Dapaglitlozin and Amputations

RECLARE All Patients
S
All p-values > 0.05
2%
oy oI, oy oy
1.43%
1.12%
“
.
96 84
0% 10 10

HDAPA mPlacebo
CES AT B s o wTe e
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D Dapaglitiozin and Limb Outcomes @
RECLARE PAD Patients
.

N=1025 Al p-values > 0.05
% | 012y
20.3% HR0.92 HR 0.8 R 1.12 R 0.79 HR0.84 HR 1.51
20% | 19:4% (062-136) | (0.42-169) (0.66-191) (044-142) | (0.60-1.19) (0.94-242)
15%
g
L e 102%
5%
0%
A limb schemic MALE Aatetimb  Crtcallimb Urgent flectve  Amputation
e hemia chemis . Revasculrzation. Revascuarization
DAPA wPlacebo
e, G Ly cLr ischemia or

8/26/19

Resultados comparativos de Amputaciones de la
Extremidad Inferior en: Empa Reg Outcome y Canvas.

EMPA-REG OUTCOME®"* CANVAS? CANVAS-R?

M@@ i
(N=2333) (N=1441) (N=1441) | (N=2903)

43(18)  42018)

=

46(20)  22(1.5)  50(35)  45(.1)  25(09)

= = [ =]

45(15)

ives (Heids thal may contan information
e o i caution considering e i 1 fron tis stategy of case
a tmaled;resuls are comparatie when thess patients were

@ygesign; populations and meinc

CANVAS Program

m “

Lower Extremity Amputation
9
g Hazard ratio, 1.11 (95% CI, 0.79-1.56) ~ Placebo
2 = Canaglifiozin
FE
>
°
g 15
s
2
3 10
8
€
g s 70 participants
S 63 partici
£t , - —
5 O
L3 o 6 12 18 24 30 36 42
Months since randomization
No. at risk
Placebo 2197 2169 2131 2065 1766 177 658 182
Canaglifiozin 2200 2163 2118 2071 1788 1228 667 202
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Coémo implementamos esto?

8/26/19

Reflexiones sobre puntos relevantes

* Parece que los iSGLT-2 reducen MACE en el contexto de prevencion
secundaria

* La reduccion de hospitalizacion por falla cardiaca se produce
independientemente de la historia previa de falla cardiaca

* Nefroproteccién!
* Resultados muy consistentes con los iSGLT-2
* Menor caida de la tasa de filtracion glomerular
* Menor desarrollo de enfermedad renal terminal
* Menor doblamiento de creatinine

+ No se ha podido demostrar reduccion de mortalidad por causa renal (tampoco los
hicieron los ARAs)

Analizando las guias...
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GLUCOSE-LOWERING MEDICATION IN TYPE 2 DIABETES: OVERALL APPROACH

RSN THERAPY 15 WETFORNINANDCENPRENEASIE LIFESTVLE WEGHT MANAGEVENT D PHYSICALACTIVTY)
¥ Aok, ABEVE TARCET PROELED A8 BLOW

8/26/19

e b | |z

st
Sk

b

T et o i s
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DURATION-8: dapagliflozina vs exenatide
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CHOOSING GLUCOSE-LOWERING @J
MEDICATION IF COMPELLING NEED T
TO MINIMIZE HYPOGLYCEMIA
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CHOOSING GLUCOSE-LOWERING \?9
MEDICATION IF COST IS AMAJORISSUE ==

Por lo menos con
glimepiride en
CAROLINA y TOSCA-IT
temenos la certeza de
ser seguro en CV. El
costo en nuestra

region...
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GLYCEMIC CONTROL ALGORITHM

INDIVIDUALIZE
GOALS

A1C>6.5%

8/26/19

Entry A1C <7.5%

MONOTHERAPY '
GLp1an
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PROGRESSION

OF DISEASE — )

atprRa
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aromocriptine OR

Entry A1C>9.0%

SYMPTOMS

LEGEND

Fig. 2. Treatment of T2DM for Primary Prevention of CVD
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Cual agente para quién

2

iSGLT2

GLP1RA (basado en
estructura GLP1)

iDPP4

Enfermedad aterosclerética

Insuficiencia cardiaca

Nefropatia diabética

Peso

Propenso a cetosis
Fragilidad/fractura previa/caidas
Amputacién previa

Insuficiencia renal cronica (estadio
4-5)

Infeccion genital a repeticion
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THE LANCET

“Sabatine and colleagues’
meta-analysis...provides
compelling evidence that
SGLT2i should now be
considered as first-line therapy
after metformin in most
people with type 2 diabetes...”

8/26/19

Conclusiones

* Cada vez hay mayor justificacion para pasar a los inhibidores de SGLT2
como primera opcidn en segunda linea de tratamiento

* Tenemos opciones terapéuticas que nos reducen desenlaces duros
mas alla del beneficio del control glicémico

* Nos hemos olvidado del impacto que tiene falla cardiaca e
insuficiencia renal

* Parece no aumentar riesgo de ITU y lesidn renal aguda, no tenemos
claro alin sobre amputaciones

Puede descargar la
presentacion en:

Preguntas... OELAD)

chenku2409@gmai|.com E

www.EndoDrChen.com
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