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Reabsorcion de glucosa en una persona no diabética
(glucosa plasmatica <180 mg/dL
0 <10 mmol/L)

Glomérulo Tibulo contorneado proximal
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Rothenberg PL et al Estudio de
1a Diabetes; 20-24 de septiembre de 2010; Estocolm

SGLT2 permite la reabsorcion de glucosa
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Cambio en HbAlc desde la basal
Estudios de Fase 3 controlados con placebo

Combinaciones agregadas

Monoterapia| Metformina  SU Met'SU  Met/Pio Insulina | Tratamiento actual |
(DIA3005) (DIA3006) (DIA3008) (DIA3002) (DIA3012) (DIA3008) €N sujetos ancianos
) e Nz >
HbA1c media
BL (%)
80 79 84 81 79 83 77
00

-1.0 : il g : .76 | : 070

Cambio en la media de LS en HbA1c
restada de placebo (%) (95% CI)
s
4

16 J Todos a las 26 semanas, excepto 18 semanas para DIA3008 Insulina, subestudios SU

CANA 100 mg CANA 300 mg
* pe0.001 - -
Con base en modelos ANCOVA, datos antes delrescate (LOCF)
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Reduccion consistente en la HbA, en la Semana 24
en diferentes estudios

Monoterapia® Agregado-a Agregado Agregado a
metformina? asy? insulina*
0,0 I
N=1|
Q.02 J
=
o -0.13
204
= -0.30
H 0.23 -0.30
<06
X
c
©-0,8
2
£
N
£-10 -0.84* 082 -0.90*
o
4o | -089*
Basal HbA: 7.92% 8.06% 8.11% 8.53%

m Dapaglifiozina 10 mg  1Placebo

Los estudios considerados no son estudios “head to head”, de forma que no es possible realizar comparaciones
directas. *Estadisticamente significativo versus placebo utilizando la correccién de Dunnett's; la media ajustada
desde el nivel basal mediante ANCOVA, excluyendo la excluding data after rescue (LOCF). ANCOVA, anilisis de
covarianza; LOCF, la dltima observacién prospective realizada.

1. Ferrannini , et al. Diabetes Care 2010;33:2217-24; 2. Bailey CJ, et al. Lancet 2010;375:2223-33; 3. Strojek K, et al.

Diabetes Obes Metab 2011;13:928-38; 4. Wilding J, 1):0078-OR
Population Hispanic/Latino cohort Non-Hispanic/Latino cohort
N 170 212 213 464 607 601
Baseline (%) 8.06 806 8.3 7.99 799 7.93
g
.g 0 T
2
8§ -02
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§ -04 4
_§ 06 PBO
s = CANA 100 mg
o 08 | B CANA 300 mg
d 079
&
c -1.04
2 -0.99
S
5 12 -1.08 e
g oo 070%(95% CI:-0.80,-0.60)
“n
- -144

[
-0.91% (95% Cl:-1.00, -0.81)

—
-0.82% (95% Cl:-1.01,-0.63)

[
-0.94% (95% Cl:-1.12, -0.Z5)oDrchen.cor . - .
Davidson JA. Ethnicity Dis. 2016;26:221




Cambio porcentual en el peso corporal desde la
basal
Estudios de Fase 3 controlados con placebo

agregadas
Monoterapia | Metformina su Met/sU Met/Pio Insulina T, actualen |
(DIA3005) (DIA3006) (DIA3008) (DIA3002) (DIA3012) (DIA3008)
N =584 N=1284 N=127 N =469 N=342 Netg  Suletos ancianos
Peso BL N=714
medio (%) 86.8 872 83.0 928 94.1 97.0 89.5
% g g ;i g

2.0

3.0

Media de LS restada de
placebo

4.0
5.0

¢ b0t p<0ts = CANA100mg  m CANA 300 mg

Con N ct 1 LoCF)
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Population Hispanic/Latino cohort Non-Hispanic/Latino cohort

-2.54

-3.0 4

N 170 213 214 464 608 602

Baseline (%) 813 802 802 921 931 915
05

—_ 0
@
H#2 05
82
E 3 1.0
2§
g% -1.54 PBO
= [ ]
g g 204 CANA 100 mg
2 _§ B CANA 300 mg
c
g2
£c
ot
4}

-3.54

[E—
-2.1% (95% Cl:-2.8,-1.4)

[ S [E—
-2.8% (95% Cl:-3.5,-2.1)  -2.3% (95% Cl:-2.7,-1.9)
[E——
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Dapagliflozina beneficia a su paciente con la pérdida de peso a
partir de la masa de grasa!

Dapagiifozin 10 mg +
ot

metformin
(ne66)
Piel 0
El aumento de la 05
Tejido adiposo masa grasase R
subcuténeo asocia con disfuncion 5
metabolica’ g s
Tejido muscular g 20
magro El aumento del tejido § "
2 4
Tejido visceral magro es protector 3
adiposo i
|

102 woeks




Cambio medio ajustado del perimetro abdominal
a la semana 24 (cm)

Placebo + Met (N=91) Dapa 10 mg + Met (N=89)

BL=104.53 BL=105.55

099

251*

Cambio en circunferencia de cintura (cm) (SE)

*p=0.0143

Bolinder et . Cin Endocrinol Metab 2012 97: 10280310 Chen cor
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En el conjunto de los estudios, dapagliflozina
redujo la TA a lo largo de las 24 semanas.

Presion arterial Sistélica

0 4 8 12 16 20 24 Semanas
3 0
c Placebo
2 2 J
3542
R ]
55 - Dapagliflozina 10 mg
5 6
© Pres6n Arterial Diastélica
_ 0 4 8 12 16 20 24 Semanas
[ 0
£g
T2 —
£5 £9 2
3568
28 -4
<
55
)
Numero de
pacientes

[ 10mg 1014 1086 1070 963 975 871 949
Placebo 1217 1281 1247 1116 1137 1021 1096

Siestrom CD. ESC 2012. 0P 3972, EndoDrChes

CANA 100 mg m CANA 300 mg
Cambio en la ' '
media de LS de

frecuenciade 433 970 .0.95 -0.24 -4.03 -3.75 -016-0.53 1.02 008 -1.11 -0.22 -1.18 0.22
pulso (bpm)
* p<0.001; " Sin cambios clinicamente significativos en la frecuencia de pulso
Based on ANCOVA models, data prior o rescue (LOCF)

Cambio en la presion arterial sistolica desde la basal
Estudios de Fase 3 controlados con placebo
Monoterapia Metformina suU Met/SU Met/Pio Insulina  Tx. actual en
(DIA3005) (DIA3006) (DIA3008) (DIA3002) (DIA3012) (DIA3008) sujetos ancianos
= = 4 N =127 N =469 = =1718 (DIA3010)
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Population Hispanic/Latino cohort Non-Hispanic/Latino cohort
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N 170 213 215 465 608 602
Baseline (%) 125.7125.0 125.9 128.8 129.0129.8
)
I 1.0q
£
E 04
P
£
3 1.0
2
e 204
2
o -3.0
2 PBO
£ 4.0 4 m CANA 100 mg
4 504 443 431 m CANA 300 mg
& 60 P
s -4.00 (95% Cl: -5.36, -2.65)
S 704
3 -3.89 (95% Cl: -5.24, -2.53)
£ -804 -6.97
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-9.0 1-4.18 (95% Cl:-6.27,-2.09)
S — EndoDrChen.com
-6.76 (95% Cl: -8.84, -4.68) Davidson JA. Ethnicity Dis. 2016;26:221
n  Baseline mean Difference vs placebo
seated SBP, mm Hg (SD) (95%C1)
Overall population
Placebo 199 1513(6:8) —— 428 (-65410-2.02)
Dapaglifiozin 205 1510(7-9) —h—
B blocker subgroup
Placebo 52 1514(69) —e— | 576(-10281t0-1.23)
Dapaglifiozin 51 1526(73) —a
Calcium-channel blocker subgroup
Placebo 56 150.0(64) —e— | 513(-94710-079)
Dapaglifiazin 58 1501(7-4) —a
Diuretic subgroup
Placebo 69 151.8(6.9) —e— -238(-616t0-1-40)
Dapaglifiozin 80 1511(86) T
—
-20 -10

Adjusted mean change (mm Hg)

"Weber MA. Lancet Diab Endocrinol. 2016;4:211

Efecto en PAS en MAPA

n  Baselinemean Difference vs placebo
ambulatory B8P, mm Hg (SD)* (95%Cl)

Overall population
Placebo 186 1492(127) —e—  [445(71410176)
Dapaglifiozin 187 1465 (104) ——

B blocker subgroup
Placebo 46 1498(116) —e— |-616(-11.7010-0-62)
Dapaglifiozin 47 1461(111) —_—

Calcium-channel blocker subgroup
Placebo 52 1493(133) —e—  |-445(-93010039)
Dapaglifiozin 50 1463(96) —a

Diuretic subgroup
Placebo 67 1488(138) B —— -492(-942t0-0-43)
Dapaglifiozin 75 1469(95) —A—

20 15 10 5

Adjusted mean change (mm Hg)
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Weber MA. Lancet Diab Endocrinol. 2016;4:211




Efecto uricosurico

EndoDrChen.com
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Mecanismo uricosurico

Lumen

Glucosa

Urato

Sangre

Musso G. Ann Med. 2012;44:375
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Musso G. Ann Med. 2012;44:375




Efectos en lipidos
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Canagliflozina: Cambios en
Lipidos
Set de Datos de Estudios Controlados con Placebo de 26 Semanas

Cambio Porcentual del Promedio de CM en los Pardmetros de
Lipidos del Basal a la Semana 26

12
o 103
5110 8.3 9.4,
£
S g 7.6
- @ Placebo
B3 5.7,
o 67 e - W Cana 100
T o4l - . 4 . m Cana 300
£ 2.2] 2.4
S 2413 - -
& 07 o

Kwon H. Canagifiozi: Cin

5 NorHDLC = Coesterol No-HDL: TG=Trighcéridos

Willam T Cefalu. Lancet 2013
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*Elrango de valores basaes promedio de LOLC eraentre 503y 05 me/dL entre s rup

Empaglifiozina — Cambios en Lipidos

+ Incrementos de LDL-C relacionados a la dosis se observaron en pacientes
tratados con Empagliflozina

7.0%
6.0%
5.0%
4.0%
3.0%
2.0%
1.0%
0.0%

Porcentaje de Cambio vs. Valores Basales*

6.5%

2.3%

Placebo Empaglifiozina 10 mg

1. Jardiance Prescribing information, 2014 EndoDrChen.com

Empagliflozina 25 mg
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Quién debe ser hoy el
agente de segunda
linea?

Caso clinico

* Masculino de 57 afios
* DM-2 de 5 afios de evolucién

* Tratamiento actual con metformin 500 mg tid
* Hbalc actual en 7.4%
* IMC 30 kg/m2

* Toma ademas atorvastatina 10 mg HS y amlodipina
5 mg por dia

EndoDrChen.com

| il es el paso a seguir? Cual agente agregaria |

wulina basal (NPH, glargina,
degludec, detemir)

Sulfonilureas (glibenclamida,
glimepiride, glicazida)

inhibidor de DPP-4 (sitagliptina,
vildagliptina, linagliptina)

inhibidor de SGLT-2
ina. d PN

Start the presentation to activate live content

esen install the add-in orget help at PP




Durabilidad del efecto de reduccion de HbA1c

Dapagiflozin + Metfornin (1= 400)  Glipsde + Metfrmin o = 401)
Bas 6% PR

A =16 Baslne i
igt=384lg Buselne

Week 208 alves
04 020% 05% C10.05,038)
02
" DH.-0.30% (05% C-0.51,-0.00)
02
Clarge D10 85% C:0.25,005)
HOAte(4)"

Reste theragy NOT avllale Resae gy aalable

I NI

Sonpse (i o ) 5 Sudyek

WA @ ) n

apeu ot £ ™ 7
Corte Temporal (52 wks ) (104 wks )

Diferencia Dapa vs Glip 0.0% (95%CI-011to  -0.18% (95% CI;-0.33,-0.03)
011)

*Data are adjusted mean change from baseline £95% Cl derived from a longitudinal repeated-measures mixed model

EndoDrChen.com
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Coeficiente de variacion de Hbalc

C 059
(048,0.71) @ DAPA +MET

07 W GLIP + MET
.06
05 028

(0.23,0.32)

0.05
(0.00,0.11)

CoF of HbA1¢' (%/ye:
(=]

-0.1 n=334n=332 n=228n=204
Full Completers
Analysis Set Analysis Set

Nauck MA. Diab Obes Metab. 2014;16:1111

EndoDrChen.com

Durabilidad del efecto de reducciéon de peso

Dapaghin+ Metfrmin 1 = 400~ Glpide-+ etfrnia (1= 01)

Bas 9 Buselne Hbh, = 7.74%

7O, 18] A 4 afios
e _
wei g’ AR 45 Ko
menos
385K 8% 0, 31)
IR EEEEEEEEEEE]
P — Sy osk
o F ™ "
ot 5 e "
Corte temporal: s2wk: 104 wks
DiferenciaDapavs 465 kg 5,06 kg
alip (95%CI-5.14 t0-4.17) (95% CI; 573, ~4.4)

“Data are adjusted mean change from baseline £95% C! derived from a longitudinal repeated-measures mixed
model

EndoDrChen.com
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Durabilidad del efecto de reduccion de PAS

~0.02 mmq (95% Ck 1,66, 1.61)

Change in SBP

(mmHg)* Dif-3.67 g (95% Ck-5.92,1.41)

368 (85 524 24

B EE R EEEEE]
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S s i e e, Sy veek
W W w w 1
GLP+MET 306 m m 1
DAPA, dpagfozin; GLIP, aiozids; MET, metformin; SBR,systolc blood pressure
EndoDrChen.cor
Hipoglicemias
60
g 51.4
5 s+
o
g2 Dapaglifiozina +
TEa0 | 1 Metformina
£% , lpizida +
52 "2 Metformina
$ %20 |
2 w0
0
1 2
Dapagliflozina + Metformina Glipizida + Metformina

Todos los episodios de hipoglucemia severa (n=3) se dieron en el grupo de glipizida
No hubo discontinuaciones debidas a las hipoglucemias en los pacientes tratados con
dapagliflozina

EndoDrChen.com

Estudio de tratamiento agregado a MET (CANA vs. PBO; SITA) (DIA3006)
Estudios comparativos de CANA
Semana 52: A1C (LOCF)

Basal (%) 7.9 8.0 7.9

0
0.1
0.2
-0.3 WCANA 100 mg M CANA 300 mg
0.4
0.5
0.6
0.7
038 -0.73 -0.73
0.9

-0..
-1 0.60% (95% C1: -0.12, 0.12]

WSITA 100 mg

Cambio en la media de LS desde la
basal en A1C (%)

I
-0.15% (95% C1: -0.27,-0.03)"
No inferior con respecto a SITA (limite superior del 95% CI <0.3%).
"superior vs. SITA_(limite superior del 95% C1 <0.0%)
AlC=hemoglobina glucosilada; CANA=canaglifiozina; Cisintervalo de confianza; LOCF=Gltima observacion adelantada; Ls=cuadrados minimos;
SITA=sitagliptina.

Lavalle-Gonzslez FJ, et al. Diabetologia. 2013. doi:10.1007/500125-013-3039-1.
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Estudio de tratamiento agregado a MET (CANA vs. PBO; SITA)
(DIA3006)
Semana 52: Peso corporal (LOCF)

Baseline (kg)
_ 0

s -0.5

=

3 7

$3 -15

0 g

% & 2

B

S g 25

b

Ea

ss 3

§5 35

o

2 -4 . -3.7

3

B CANA 100 mg W CANA 300 mg. mSITA 100 mg

*P <0.001 vs. SITA.
CANA= LOCF=dltima L minimos; SIT/

Lavalle-Gonzdlez FJ, et al. Diabetologia. 2013. doi:10.1007/500125-013-3039-1.
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Dapagliflozina + metformina* demostré reducciones
importantes de la HbA;

alas 24 semanas vs. iDPP4 + metformina*?! ‘

oo il

:

iz

22 e -0.88%

H -1.20%

LR

g .

14 0.32% (95% Cl, 0.10to 0.54)

Dapagliflozina + metformina * demostré una mayor
pérdida de peso a las 24 semanas vs. iDPP4 +
metformina B

Saxagliptin + Dapaglifiozin 10 mg +
metformin

0.00 kg

2.39(95% CI, 1.71103.08)
p<0.0001

e

12



Empagliflozina vs sitagliptina
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A B
L pewn  mckens
“1 - e Semmaitznong 220
5
g o001 I Sigiptin (e
st 1 Z PO, oy ool ez
e } T T p=01060°
~ £ O,
z £
g7 3
i £
i :
En — * H
2 - F
7 ¢ o T 1 H
cs - Enpugitainiomg
8- Empagifizin 25 mg 5
¥ - Siagiptn s
: T 1 % 2 Bdinemen 791 78 785 785
Week
Patientsasessed
Pcmo 212 2 186 7 158
empagitciniomg 215 2 m 206 203
Empasiicin25 mg 221 B 208 204 20
Stagiptn 220 9 m 20 108
EndoDrChen

‘ HRoden M. Lancet Diab Endocrinol. 2013;1:208

Empagliflozina vs sitagliptina

oot
<000 peooor
— —
P00 pos
_ e 0 peo0001
£ 0-0001 =
£ o5 g osf Z
f i H
i, £ s
Z E oo 3
< i
£ o5 iz 3
3 £y g
H gz s $
2, 1 g
g 3 3
& FE 0 g
£ s 5% 7
£ £ s ]
% 20 3 H
i : H
3 s T a0 H
= 30 25
puscinemen 782 784 78 783 Budieman 67 w0 %2 wo
= Pcebo 0228 = Placebo -228) = Plcbore228)
5 Empcfein 10 mg (226 2 Empagffain 10m (-2 D Erpafonn 10mg (+226)
B i 2 g (224 B Epacffiin 25 mg (226

I Erpagifiosin 25 mg (n=224)
Sitagiptin (n-223)

Sitagiptn (0-223) tagiptn (n-221)

EndoDrChen.com

Roden M. Lancet Diab Endocrinol. 2013;1:208

Desenlaces
cardiovasculares

13



CV death, Ml and stroke

Patients with event/analysed

Empaglifiozin  Placebo HR  (95%CI) p-value

3-point MACE 490/4687 282/2333 0.86 (0.74,0.99)* —e— 0.0382

CV death 172/4687  137/2333  0.62 (0.49,0.77) +—@— <0.0001

Non-fatal MI 213/4687 121/2333 0.87 (0.70,1.09) 0.2189

Non-fatal stroke 150/4687  60/2333 124  (0.92,1.67) ——e—— 01638
0.25 0.50 1.00 2.00

Favours empagliflozin

EndoDrChen.com

Favours placebo

11/30/17

Hospitalisation for heart failure

7 HR 0.65
(95% C10.50, 0.85)
6 p=0.0017

)

Patients with event (%)

Placebo

0
Months
No. of patients
Empagifiozn 4687 414 4523 4427 3988 2950 2487 1634 a95
Placebo 2333 271 2226 273 1932 1424 1202 775 168
EndoDrChen.com
15 HR0.68
(95% C10.57,0.82) Placebo
p<0.0001

® 10

€

2 fl

8 jiflozi

£

3

€

25

8

0
Months

No. of patients
Empagifiozn 4687 4451 4408 4556 2128 3079 2%17 172 a4
Placebo 2333 2303 2280 2243 2012 1503 1281 825 177
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Intent-to-treat analysis

Primary MACE Outcome

CV Death, Nonfatal Myocardial Infarction or Nonfatal Stroke

_. 20 Hazard ratio 0.86 (95% CI, 0.75-0.97)

2 18- P <0.0001 for noninferiority

~ p = 0.0158 for superiority

= 16

3 144

]

c 12

T

™ 10+

k-

3 8

2 6

c

.g 4 ~ Placebo

e 2 — Canagliflozin
o T T T T T T

o 1 2 3 4 5 6

No. of patients Years since randomization

Placebo 4347 4153 2942 1240 1187 1120 789

Canagliflozin 5795 5566 4343 2555 2460 2363 1661

CANVAS Program

11/30/17

All-Cause Mortality
207 Hazard ratio 0.87 (95% CI, 0.74-1.01) — Placebo
X 18 = Canagliflozin
<
o 16
c
2 144
L)
c 12
© .
= 10
=
z 8
2 6
c
(7] 4
2
o 27
o T T T T T T
o 1 2 3 4 5 6
No. of patients Years since randomization
Placebo 4347 4279 3119 1356 1328 1292 924
Canagliflozin 5795 5723 4576 2761 2710 2651 1904
Intes eat analysis
CANVAS Program
Hospitalization for Heart Failure
~ 20 | Hazard ratio 0.67 (95% CI, 0.52-0.87) —— Placebo
°€ 18 - = Canagliflozin
<
- 16
g
[ 14
o -
e 12
© 4
c 10
]
g s 4
2 6
c
2 4
®
o 27
o T T T T T T
o 1 2 3 4 5 6
No. of patients Years since randomization
Placebo 4347 4198 3011 1274 1236 1180 829
Canaglifiozin 5795 5653 4437 2643 2572 2498 1782

Inter eat analysis

CANVAS Program
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Summary
Hazard ratio
(95% CI)

Primary cardiovascular outcome ——i 0.86 (0.75-0.97)
CV death roe 0.87 (0.72-1.06)
Nonfatal myocardial infarction e 0.85 (0.69-1.05)
Nonfatal stroke —— 0.90 (0.71-1.15)

Hospitalization for heart failure —— 0.67 (0.52-0.87)

CV death or hospitalization for heart failure —— 0.78 (0.67-0.91)

All-cause mortality —— 0.87 (0.74-1.01)

.
0.5 1.0 2.0
s
Favors Favors
Canagliflozin  Placebo
Intes -treat analysis
CANVAS Program
. .7 .
Contribucion de los iSGLT2
¥ CVDREAL
Hospltallzacién por IC (N=309.046) Todas las causas de muerte * (N=215,622)
&
£
i
‘ US only. oo e US only Emmanb:-:mm

mC:

Hospitalizacion por Insuficiencia Cardiaca

Punto final primario

a~©
% CVDREAL

Database N #ofevents HR (95% CI)
us 233,798 298 —_— 0.55(0.44,0.69)
Norway 25,050 278 —.— 0.62(0.49,0.79)
Denmark 18,468 167 —— 0.77(059,1.01)
Sweden 18378 191 —.— 061(0.45,082)
UK 10,462 16 —_—— 0.36(0.12,1.13)
Germany 2900 1 —_— 0.14(0.03,0.68)
Total 309,056 961 e 0.61(0.51,0.73)
Favor SGLT2l e+ Favor o6L0
Hazard Ratio: 0.05 0.10 0.25 0.50 1.00 2.00
Para el punto final primario de i diaca hub el Heterogenely pvalue: 017

significativa .

zackon por Insuiciendh
uso desde el inicio de iSGLT2 de un 39% (hazard ratio [HR], 0.61; p < 0.001) reducci6n
glucoselowering drug: 0001
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Todas las causas de muerte — Punto final

secundario

~
% CVDREAL

Database N # of events HR (95% CI)
us 143,264 250 —— 038(0.29,0.50)
Norway 25,050 364 —_— 055(0.44,0.68)
Denmark 18,468 323 —-— 0.46(0.37,057)
Sweden 18378 317 —.— 0.47 (0:37,0.60)
UK 10,462 80 — 0.73(0.47,1.15)
Total 215622 1334 - 0.49(0.41,0.57)

Favor SGLT2i +——

Hazard Ratio: 0.25 050 1.

Punto final secundario de muerte por cualquier causa, los
ISGLT2 también fueron asociados con una incidencia de 51%
menos de muerte por cualquier causa (HR, 0.49; p < 0.001)

i Favor oGLD
0 200

Haterogeneiy pvalue: 000

11/30/17

Como se explica el

beneficio
cardiovascular?

EndoDrChen.com
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Heerspink H. Circulation. 2016;134:752
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100

Lateral e’ (cm/s)
o
L

LV mass index (g/m?)
a
1

50 4 4
Mean 88.2g/m> 74.5 g/m’ Mean 8.5cm/s 9.7 cmls
254 (SD) (22.0 g/m?) (19.1g/m?) 2-4(sD) (1.6cmi/s) (1.2cmls)
P=0.01 P=0.002
0 0
Pre-EMPA Post-EMPA Pre-EMPA Post-EMPA

Figure 1—LV mass index and lateral e’ at baseline (Pre-EMPA) and at the 3-month follow-up
(Post-EMPA). A total of 10 patients were evaluated with each patient denoted by a specific color.
e’, early lateral annular tissue Doppler velocity; EMPA, empagliflozin.

Verma S. Diabetes Care. 2016. online sep 27
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FDA Drug Safety Communication: FDA warns that
SGLT2 inhibitors for diabetes may result in a
serious condition of too much acid in the blood

[05-15-2015]

Safety Announcement

The U.S. Food and Drug Administration (FDA) is warning that the type 2 diabetes medicines canaglifiozin,

1, and er in may lead to a serious condition where the body produces high
levels of blood acids called ketones that may require hospitalization. We are continuing to investigate this
safety issue and will determine whether changes are needed in the prescribing information for this class of
drugs, called sodium-glucose cotransporter-2 (SGLT2) inhibitors.

Patients should pay close attention for any signs of ketoacidosis and seek medical attention immediately if
they experience symptoms such as difficulty breathing, nausea, vomiting, abdominal pain, confusion, and
unusual fatigue or sleepiness. Do not stop or change your diabetes medicines without first talking to your
prescriber. Health care professionals should evaluate for the presence of acidosis, including ketoacidosis, in
patients experiencing these signs or symptoms; discontinue SGLT2 inhibitors if acidosis is confirmed; and
take appropriate measures to correct the acidosis and monitor sugar levels.

EndoDrChen.com

Giucagon

Merge/DAP!

Merge/DAP|

Bonner C. Nat Med. 2015;21(5):512
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SGLT2i

®
T #
o
"&éﬁ”‘ } Plasma
glucose

{ Insulin dose

1 Glucosuria

} Na* reabsorption

vy

t Ketogenesis

4 >

1 Ketone body ’, 1 Ketone bodies
reabsorption (plasma)
Endo

11/30/17

1 Lipolysis

T'afvlo‘r $1J Clin Endocrinol. Metab. 2015; epub junio.

iSGLT-2 y Na*y Ca*? intracelular
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Baartscheer A. Diabetologia. 2016; online oct 16.
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Efecto en Na*-H*

[Na*], (mmol/l)

o

9
8
g7
E e
= 6
2
Cariporide 5 [ ewea |
EMPA Cariporide |
5 10 15 2 4 5 10 15 20
Time (min) Time (min)

EndoDrChen.com

Baartscheer A. Diabetologia. 2016; online oct 16.
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Rifidn: efecto
nefroprotector?

EndoDrChen.com

100

Patients with an event (%)

Progression of Albuminuria

Hazard ratio 0.73 (95% CI, 0.67-0.79) —— Placebo
= Canaglifiozin

No. of patients

Years since randomization

Placebo 3819 3096 1690 724 626 548 303
Canaglifiozin 5196 4475 2968 1730 1528 1354 775

Intent-to-treat analysis v
CANVAS Program
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Regression of Albuminuria

~ 1009 Hazard ratio 1.70 (95% CI, 1.51-1.91) —— Placebo

$ 90 = Canagliflozin
<

2 80

9 70

[

c 60

S

P 50

£ 4

s 40

] 30

c

o 20

&

4 10

o T T T T T T
[ 1 2 3 4 5 6
Years since randomization

No. of patients.

Placebo 1257 913 426 163 144 123 59
Canagliflozin 1679 1009 518 276 227 198 112
Intent-to-treat analysis

CANVAS Program

11/30/17

Effects of CANA on UACR in Patients
With Normoalbuminuria at Baseline

EndoDrChen.com

30
5~ B PBO
< O
29 2
sE
£0
o B CANA
58
gz 10
23
O 5
O+ T T T T T T
Baseline 12/26 52 104 156 208 260 312
Weeks since randomization
Patients, n
PBO 2846 2784 2645 1834 562 481 438 457
CANA 3844 3730 3571 2540 1249 nsi 1064 149

Effects of CANA on UACR in Patients
With Microalbuminuria at Baseline
1801 PBO
1% 1604
25
S5 140
c €
EC’ 120
28 100]
£
8§ 80+
o 60 CANA
40 T T T T T T T
Baseline 12/26 52 104 156 208 260 312
Weeks since randomization
Patients, n
PBO 906 883 825 541 151 135 128 139
CANA 1269 1239 1170 797 370 337 294 330
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Effects of CANA on UACR in Patients
With Macroalbuminuria at Baseline

1200
oo
1000
900
800
700
600
500
400
300
200 +—

Geometric mean UACR
with 95% CI (mg/g)

PBO

CANA

T T T T
Baseline 12/26 52 04 156 208
Weeks since randomization
Patients, n

PBO 332 322 305 181 40 36
CANA 387 372 362 228 70 53

EndoDrChen.com

T T
260 312

28 22
50 55
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Effects of CANA on eGFR Over Time in the CANVAS Program (left) and Effects of CANA
on eGFR Over Time and After a Median of 30 Days Off-treatment in CANVAS-R (right)

80
I
w . cAiNA
g7 &~
BE % QE
&R \=—s CANA £ R
g2 7 B g
Ecn N E ¢ 1
gEn TE P80
ZER 13 3 SE
=0 PBO 2
70 \i
6
684 684 —
Baseline 18/26 52 78 104 130 156 182 208 234 260 286 312 338 Baseline 26 52 78 104 30days
off-treatment
— Weeks since randomization satens.n Weeks since randomization
PEO 4276 4038 3867 353 122 740 1030 881 899 785 809 726 694 243 PEO 2859 228 249 2040 224 2485
CANA ST $395 S212 4867 4570 2964 2230 1961 2039 1195 1895 1695 1653 548 CANA 2668 52 2675 206 258

Effects of CANA on the Composite of

dSCr, ESKD, or Renal Death

Hazard ratio, 0.53 (95% CI, 0.33-0.84)

Patients with an event (%)
f

PBO

CANA
05+ d
o T g T T T T T T T T T T
0 2 52 78 104 130 156 182 208 234 260 286 312 38
Weeks since randomization
No. at risk
PBO 4347 429 4235 4170 3050 1693 1294 1276 1253 1229 1200 W8l 84 237
CANA 5795 5741 S677 5599 4476 3089 2670 2641 2597 2564 2520 2481 1809  SO1

EndoDrChen.com
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Renal Outcomes Summary

» Canagliflozin compared to placebo
- Induced sustained lowering of albuminuria
- Prevented progression in albuminuria
- Induced regression in albuminuria
- Reduced renal function loss events

« Conclusion

- These data suggest a potential renoprotective effect of
canagliflozin treatment in patients with type 2 diabetes at
high CV risk on top of ACE/ARBs

_ CANVAS Progrsea

11/30/17

EMPAREG - renal

Empagifiozin
no.withevers/ - 1ae/1000  no.withévers/  raie/1000 .
Renal Outcome Measure o onoheed () ptertox o andged 04)  paentyr Hazard Ratio 5% C1)
ncident or worsening nephopathy or ardiovascular death  675/4170 (162) 607 o @e) %59 061(055-069)
Incident or worsening nephropathy sz (27) 478 3882061 (188) 760 061 (053-070)
Progressionto macroalbuminuria oo (12) 418 3302033 (162) 649 082 (054-072)
Doubiing ofserum creatininelevel acomparied by eGFR Topues )5S wpsEs 97 056035079
of <45 mijmin/173 m?
Iniiation of enalrepacement therapy BTy 10 upB e 21 045 (021-097)
Doubling of serum creatininelevel accomparied by eGFR spesn) 63 npwey  us 054 (0.40-075)
of <45 mijmin] 173 ?, iniiation ofrenal replacement
theray,or eath from renal isease:
Icident albuminuria in patiens witha normal alburin level  1430/2778 (515) 2525 031374 (512) 2660 085 (087-104)
baselne
of2s o35 as 10 20 40
Empagifozin better Placebo beter
EndoDrChen.com

P Value
<0001

<0001

<0001

<0001

IDNT and RENAAL Trial
Comparison of Major Endpoints

RRR (%)
RENAAL IDN

Losartan Irbesartan vs Irbesartanvs Amlodipine

vs control control amlodipine Vs control

Doubling of Creat, 16 (P=0.02) 20 (P=0.02) 23(P=0.006) -4 (P=0.69)

ESRD, or death
Doubling of Creat 25 (P=0.006) 33 (P=0.003) 37 (P<0.001) -6 (P=0.60)

ESRD 28 (P=0.002) 23 (P=0.07) 0 (P=0.99)
Death -2 (P=0.88) 8 (P=0.57) 12 (P=0.4)

CV Morbidity 10 (P=0.26) 9 (P=0.4) -3 (P=0.79) 12 (P=0.29)
& Mortality

Lewis EJ et al. N Engl J Med. 2001;345:851-60.
Brenner BM et al. N Engl J Med. 2001;345:861-9.
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Cherney DZI. Circulation. 2014;129:587
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Fventos adversos

EndoDrChen.com

Dapagliflozina - Infecciones
Micoticas Genitales

« Las infecciones genitales se reportaron mas frecuentemente con dapagliflozina vs.
placebo

tudios controlados con Placebo
(corto plazo)
pagliflozina
Dapagliflozina 10 mg Place 10 mg Place

linfeccién genital

N=2360 N=2295 N=2026 N=1956
n (%) 130 (5.5) 14.(0.6) 156 (7.7) 19 (1.0)
) N=1003 N=952 N=852 N=799
Mujeres, n (%) 84 (8.4) 1(1.2) 98 (11.5) 15 (1.9)
N=1357 N=1343 N=1174 N=1157
et o () 46 (3.4) 3(02) 58 (4.9) 4(0.3)
ackground document. Avalbieat
o cma78070 ot

EndoDrChen.com
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Infecciones genitales: numero de

episodios

100
0 —
80
70
60
50
40
30
20
10

0 T d
Dapagliflozina Glipizida

w >4 episodios

m 2-3 episodios

m 1 episodio

Nauck MA. Diab Obes Metab. 2014;16:1111
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Dapagliflozina - Infecciones de
Vias Urinarias

« Se observo un leve incremento en infecciones de vias urinarias con dapaglifiozina vs.
placebo

Estudios controlados con
Estudios controlados con Placebo
Placebo (corto plazo) (corto y largo plazo)
ETET[lFATEY Dapagliflozin:
10 mg Placebo 10 mg Placebo

Infecciones de Vias N=2360 N=2295 N=2026 N=1956

Urinarias, n (%) 110 (4.7) 81(3.5) 174 (8.6) 121(6.2)

) N=1003 N=952 N=852 N=799

e, m () 85 (8.5) 64 (6.7) 121 (14.2) 86 (10.8)

N=1357 N=1343 N=1174 N=1157

e s, m (€3) 25(1.8) 17 (1.3) 53 (4.5) 35 (3.0)

ENOAC Background document Avalbl
i —
EndoDrChen com

Canagliflozina — Infecciones
Urinarias y Genitales

Incidencia de Infecciones Urinarias y Genitales (DS1)

_ Canagliflozina 100 mg Canagliflozina 300 mg

Infecciones 0.6% 4.2% 3.7%
Genitales —

Hombres

Infecciones 3.2% 10.4% 11.4%
Genitales -

Mujeres

Infecciones 4.0% 5.9% 4.3%
Urinarias

1. Kwon H. Canagiflozin: Clncal 0,203

acy and Safety. FDA Sides for the Endocrinologic and Metabolic Drugs Advisory Comittee Meeting Januar

2. FDA Biefing Information for the January 10, 2013 Mesting o the. Tologic and Metaboic D

EndoDrChen.com
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Empagliflozina — Infecciones
Urinarias y Genitales

Incidencia de Infecciones Urinarias y Genitales

_ Empagliflozina 10 mg Empagliflozina 25 mg

Infecciones 0.4% 3.1% 1.6%
Genitales —

Hombres

Infecciones 1.5% 5.4% 6.4%
Genitales -

Mujeres

Infecciones 7.6% 9.3% 7.6%
Urinarias

roscibing nformation, 2014
AND SAFETY OF SGLT-2 INHIBITORS Ris

Volume *, Number * 2013

11/30/17

Hipotension postural

Factores de riesgo: AEs de volumen intravascular reducido
Grupo de datos amplio del periodo principal

eGFR Sin CANA CANA 100 mg CANA 300 mg

(mL/min/1.73m?2) % (nIN) % (n/N) % (nIN

<60 2.8 (12/436) 50(19/382) | 8.1(33/405) |

60 a <90 1.5 (26/1788) 2.4 (40/1686) 2.9 (48/1680)

>90 1.2 (12/1035) 1.3 (13/1021) 2.4 (24/999)
Edad (afios)

<75 1.5 (46/3107) 2.2 (64/2929) 3.1(90/2913)

275 2.6 (4/155) 4.9 (8/163) 8.7 (15/172)
Uso de diuréticos de asa

No 1.2 (37/3006) 2.3 (65/2876) 2.9 (83/2835)

si 5.1 (13/256) 3.2 (7/216) 8.8 (22/250)

Edad <75, sin diuréticos de asa

y con una eGFR 260 mL/min/1.73m? 1.1 (29/2604) 1.8 (45/2491) 2.2 (54/2434)
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Seguridad dsea

11/30/17

BMD Percent Change from Baseline*

A Lumbar Spine B Femoral Neck C Total Hip
Total Men Women Total Men Women Total Men Women
3.0 p=0.6321
25
S . o
[ 136 — p=0.3907 ™/
15 p=0.1521 — 04754
096 — -
0] Tow [ [
047, s | T
05 # .
’ 049 1 .
085
Placebo + Metformin
< | I Dapaglifiozin 10 mg + Metformin

Bolinder J. Diab Obes Metab. 2013;16:159

EndoDrChen.com

Dapagliflozina: Eventos de Fracturas

+ La proporcién de pacientes con fracturas fue
Bequena y equilibrada durante el tratamiento con
apagliflozina versus placebo

Coleccién de datos en estudios | Coleccién de datos en estudios
controlados con Placebo(corm controlados con Placebo(corto-
p azo) plazo y largo-plazo)

DAPA 10m
N=2360 N=2295 N=! 2026 N=1956
Eventos, n (%) 8(0.3) 17(0.7) 23(1.1) 32(1.6)
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Placebo
(n=2333) 10 mg 25mg
(n=2345) (n=2342)
n (%) Rate n (%) Rate n (%) Rate
Hepatic injury* 108 191 80 1.35 88 1.48
(4.6%) (3.4%) (3.8%)
Hypersensitivity* 197 3.59 158 AT 181 3.14
(8.4%) (6.7%) (7.7%)
Bone fractures' 91 1.61 92 1.57 87 1.46
(3.9%) (3.9%) (3.7%)
Rate = perl00 patient-years
ua
) EndoDrChen.com

Low-trauma Fracture

~ 20 1 Hazard ratio 1.23 (95% CI, 0.99-1,52) ~— Placebo

0 .
> 18 = Canagliflozin
<

® 16

g 14

o

c 12

L

= 10

s

2 8

2 6

c

o 4 |

2

g 2

0 T T T T T T
0 1 2 3 a 5 6
No. of patients Years since randomization
Placebo 4344 4182 2987 1263 1217 1162 817
Canagliflozin 5790 5606 4376 2566 2467 2373 1692
_ CANVAS Progiam

Fractures

Event rate per

1000 patient-years  ,;ard ratio

Canagliflozin Placebo (95% CI)

Adjudicated low-trauma fractures

CANVAS Program

(Heterogenalty o = 0.003) 12 9.2 <> 1.23 (0.99-1.52)
CANVAS (n = 271) 13 8.3 ——— 1.56 (1.18-2.06)
CANVAS-R (n = 108) 7.9 10 ——— 0.76 (0.52-1.12)

All adjudicated fractures

CANVAS Program

(Heterogeneity p = 0.005) 15 12 < 1.26 (1.04-1.52)
CANVAS (n = 350) 17 11 —e—i 1.55 (1.21-1.97)
CANVAS-R (n = 146) 11 13 o 0.86 (0.62-1.19)

1 1 1T 1
0.25 0.5 1.0 2.0 4.0 8.0

— —
Favors Canagliflozin Favors Placebo

CANVAS Program
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Lower-extremity Amputations
- 20 | Hazard ratio 1.97 (95% CI, 1.41-2.75) — Placebo
B3 18 | — Canagliflozin
<
- 16

g

5 14

5 12 7
= 10
= 8 -

3
2 6

c

[ 4
.ﬁ
4 2

o T T T T T T
o 1 2 3 4 5 6
No. at risk Years since randomization
Placebo 4344 4217 3037 1289 1247 1194 844
Canagliflozin 5790 5634 4420 2618 2536 2460 1765
I isl municated to health authorities, investigators, and
providers in 2016 based on IDMC letter. CANVAS Program
Highest Level of Amputation
Event rate per
1000 patient-years Hazard ratio
Canagliflozin Placebo (95% CI)

All amputations
(n = 187) 6.3 3.4 et 1.97 (1.41-2.75)
Minor amputation (71%) 4.5 2.4 —— 1.94 (1.31-2.88)

Toe 3.4 2.2

Transmetatarsal 1.0 0.3

Major amputation (29%) 1.8 0.9 | 2.03 (1.08-3.82)

Ankle 0.04 0.07

Below-knee 1.2 0.6

Above-knee 0.6 0.2

R S ———
0.25 0.5 1.0 2.0 4.0 8.0
PN
Favors Favors
Canagliflozin  Placebo

_ ANVAS Progrem

Amputation Risk Factors - Multivariate
Analysis

Risk Factor at Baseline Hazard Ratio 95% CI

Amputation 20.9 (14.2-30.8)
Peripheral vascular disease* 3.1 (2.2-4.5)
Male 2.4 (1.6-3.5)
Neuropathy 2.1 (1.6-2.9)
HbA1c >8% 1.9 (1.4-2.6)
Canagliflozin treatment 1.8 (lazF2D))
Presence of CV disease S (1.0-2.3)

+ Predictors of amputation risk are similar in both arms

« Canagliflozin treatment, independent of the risk factors, increased
amputation risk

Predictive on univariate analysis: nephropathy, insulin use, retinopathy, loop diuretic, eGFR, diabetes duration
Factors assessed but not significantly predictive: non-loop diuretic, smoking, SBP, hemoglobin, age

* Excludes amputations

_ CANVAS Progrs
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ativos de A i de la
Extremidad Inferior en: Empa Reg Outcome y Canvas.

EMPA-REG OUTCOME®"* CANVAS? CANVAS-R?

bo CANA 300 cbo | CANA
a1) (N=1441) 903) | (N=2904)

45 (3.1

Patients with

43(18)  42(18)  46(20) 22(15)  50(35) 25(09) 45(1.5)

0.96 1.04
(0.63,147) (0,65, 1.58)

5 have bean classi

gy gesn; populaiions and methodolegy

CANVAS Program

EndoDrChen.com
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Codmo se usan?

* AEC mayor a 60 cc/min
* Dapagliflozina 10 mg por dia
* Canagliflozina 300 mg por dia
* Empagliflozina 25 mg por dia
e AEC 45-60 cc/min
* Canagliflozina 100 mg por dia
* Insuficiencia hepdtica
* Dapagliflozina 5 mg por dia
* Canagliflozina 100 mg por dia
* Empagliflozian 10 mg por dia

EndoDrChen.com

Cambios en (A) HbA1c, (B) peso corporal y (C) BP
sistdlica para la poblacion general con CKD en etapa 3
A (LOCF)* B c

HbA, Peso corporal BP sistolica
noows s s 0w s nowm m oW
Basal (%) 80 81 81 Basal (kg) 924 93 901 Basal (mmHg) 1352 1361 1346
Grboeniameda 05 15 23
de LS (kg)
02 10
g ° g ° ]
o2 s i
£ 014 s_ 10 05 2%
ER— z3 R
2 2o 20 a3
B an [ H = e EX
3% o v $s P if
i Eg ' =g
ER) o3 =5 0 e a0
= H i (95% Cl:4.7,0.8)
HE EX e
2 - 8 5% “aammig
E 60 (-18kg) 12 (95% CI: -6.3,-2.4)
3
4PBO WCANAIOMG 4 CANA3OME AP0 WCANAIOOmE 5 CANAOME 2P0 LCANAIIOMG o CANA3OMG
o, . l delantada; L ‘esténdar, PBO, placeb o Jifl
P <0001 vs PBO.
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Comparacion del efecto de canagliflozina restado de
PBO en personas con CKD en etapas 1y 2 vs. etapa 3*
CKD etapas 1 &2 CKD etapa 3A CKD etapa 3B

n 365 360 208 232 118 122
Basal(%) 7.9 80 81 81 81 81

0.2,
o
-0.24
-0.44
-0.6{

-0.8{

-1.0

(£SE) en HbA,, desde la basal (%)

Cambio en la media de LS restado de placebo

m CANA 100 mg. CANA 300 mg

g
g

; CANA, canagliflo
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Canadgliflozina — Eventos Adversos
Relacionados a Hiperkalemia

B3
2
w €
3g
£¢
2 S _. @Placebo
38 B Cana 100
56 H Cana 300
S E .
83
<]
a o
Ds-1 Ds-2
DS-1 Estudios Controlados con Placeboa 0.2% (N=646) 0.7% (N=833) 0.7% (N=834)
26 semanas
DS-2 Pacientes con InsuficienciaRenal  1.6% (N=382) 2.4% (N=338) 3.3% (N=365)
Moderada
1 Kuon H.Canagiflezn: Cirical £ DA Sidos for tho ca o nuary 10,2013
ipiwant e govASonyCommies Commtccshes o Ssado Agosto 2, 2014
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Como manejamos las
desventajas?
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Manejo de desventajas

* ITU: aumento minimo de riesgo, evitar usarlo en
pacientes con ITU a repeticidon

* Infecciones genitales: extremar medidas de higiene,
especialmente en hombres sin circuncision

* Fracturas e hipotensidn postural: evitar en adultos
mayores que hacen ortostatismo o usan diuréticos
de asa

11/30/17

Manejo de desventajas

* Cetosis euglicémica
* Evitar uso off label en DM-1 (dosis bajas?)

* Probablemente suspension en caso de enfermedad
aguda o perioperatorio

* Evitar consumo excesivo de alcohol

Qué indican las guias?
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Usevithcaution

Guias ESC

fEmpaglifiozin should be considered in patients with type 2 diabetes in order to prevent or delay the onset of HF and prolong lfe. ‘

EndoDrChen.com
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ADA 2017

e In patients with long-standing
suboptimally controlled type 2 di-
abetes and established athero-
sclerotic cardiovascular disease,
empagliflozin or liraglutide should
be considered as they have been
shown to reduce cardiovascular
and all-cause mortality when
added to standard care. Ongoing
studies are investigating the cardio-
vascular benefits of other agents in
these drug classes. B
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