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Caso clinico

* Femenina de 64 afios, costarricense, a quien
se le diagnosticé DM-2 en 2005

* Tratada inicialmente con glicazida MR +
metformin hasta noviembre 2011

* Se cambié a insulina NPH+ metformin

* Noviembre 2009: insulina premezcla bid +
metformin

¢ 2011: Basal bolo + metformin

EndoDrChen.cor




Caso clinico

* Desde el 2011, su hbalc ha estado en 10%,
10.8%, 8.9%, 8.6%, 8.9%, 8.9%, 8.7%

* Septiembre 2014: hbalc 8.3%

* Dosis total diaria de insulina: 144 units (1.6 u/
kg)

* Peso actual 90 kg

* Qué opciones de tratamiento quedan?
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Agenda

* Manejo renal de glucosa

* SGLT-2 en pacientes diabéticos

* Inhibidores de SGLT-2
— Eficacia, sobre todo comparado con otros agentes
— Seguridad
— Nuevas alertas: cetoacidosis euglicémica

EndoDrChen.cos

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

Glomérulo Tébulo contorneado proximal

Proximal Distal

f o

o Reabsorcién de glucosa al tejido

Soouos  Wsom (s

etal. e

1a Disbetes; 20-24 de sepriembre de 2010; Estocomo, Suecia




SGLT2 permite la reabsorcidn de glucosa
renal

Lu men Sa n g re
Glucosa
ST Tubulo proximal
Na*
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El umbral renal de glucosa esta elevado en los
individuos diagnosticados con diabetes tipo 2.

350
Individuos con diabetes tipo 2 *

Umbral renal (mg/dL

100 150 200 250 300 350 400 450

*Sujetos con diabetes tipo 2 no tratados, con émicos o después reposo
del tratamiento antihiperglucémico.
UGE, Excrecién urinaria de glucosa; PG, Glucosa plasmatica; GFR, Tesa de filtracién glomerular.

Poidori D et a. 201 29, 2010; Orlando, Florica.

Pold I 200
20.24 e septiembre de 2010; Estocolm, Suecia.

Aumento del nimero y actividad de los
transportadores en T2DM
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Niveles normalizados
de transportador de glucosa

AMG = metl-aD-{UC} glucopirandsido; CPM = recuentos por minut.

Rahmoune H, et a.Diabetes. 2005/54:3427-3434. Endobrhen.con




INHIBIDORES DE SGLT-2

EndoDrChen.cor
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Introduccion

* En la medicina oriental, se utilizaba la corteza del
arbol de manzano para tratar la diabetes
— Compuesto activo florizina
— Inhibidor no selectivo, tanto de SGLT-1 como SGLT-2
— Diarrea como efecto adverso
* Modelo de la inhibicién de SGLT-2 es |a
glucosuria familiar renal
— Enfermedad poco frecuente
— No consecuencias renales a largo plazo

EndoDrChen.cor

Inhibidores de SGLT-2

* Agentes disponibles
— Dapagliflozina 5y 10 mg
— Canagliflozina 100 y 300 mg
— Empagliflozina 10y 25 mg
— Ertogliflozina
— tofogliflozina

EndoDrChen.cor




Increase in Glucose Excretion Observed
Over 2 Years

-=-Dapa + MET
393

-o-Glipizide + MET
386

N
BL Meap urine gluccreatinine (gig) 191 232
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E B 6 12 18 26 34 42 52 65 8 91 104

Study Week

Sample Size Per Time Point

Dapa+MET 303 379 355 362 352 337 329 319 305 264 240 228
Glip+MET 386 373 346 351 352 341 329 310 207 244 221 205

Repeated measures mixed model analysis.
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EN EL RINON, HAY ALGUN EFECTO

ADICIONAL?
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Reflejo tubuloglomerular
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Nicola LD. Am J Kidney Dis. 2014;64:16-24




A normal TGF B impaired TGF__ c restored TGF
+ elevated | < ©
appropriate maculs aferent GFR decreses e ©
afferen densa arteriole artert
e el wsodiaton § omeicion
tone ——_ | ;
SGLT-2
Normal physiology Hyperfiltration in early SGLT-2 inhibition reduces
stages of diabetic nephropathy hyperfiltration via TGF
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Cherney DZI. Circulation. 2014;129:587
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EFICACIA DE GRUPO TERAPEUTICO:
DATOS EN HBALC, PESO Y PRESION
ARTERIAL
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Reduccién consistente en la HbA, en la Semana 24
en diferentes estudios

Monoterapiat Agregado-a Agregado Agregado a
metformina? asu? insulina®
0,0 T
J
2
B -0.13 [
204
N -0.30
2 .23 -0.30
<06
x
c
5.08
2
£
1.0 -0.82*
8 -0.84* _0.90*
1,2 -089%
Basal HbA,: 7.92% 8.06% 8.11% 8.53%

M Dapaglifiozina 10 mg 1" Placebo

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, andlisis de
covarianza; LOCF, la dltima observacién prospective realizada.

1. Ferrannini E, 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, EoéDiaberes2010;59(Suppl 1):0078-OR




Reduccion significativa de peso a la
semana 24

Monoterapial  Afiadidoa ARadido Afiadido
- 1,0/ MonOterapa™ o formina? asu? ainsulina®
505
200
3
;—0,5 [ 0.0
x-10
-'cu','1 5 0.9 07
; 20
-17*
c 25
030 -2.3*
|3 2.2
£35 —2.9%
£
540
451 32
Peso al inicio (kg): 90.19 85.89 8110 945
¥ Dapagliflozina 10 r g Placebo

Los estudios considerados no son estudios “head to head”, de forma que no es i
significativo versus placebo utilizando la correccion de Dunnett’s; Ia media ajustada desde el nivel basal mediante ANCOVA, excluyendo la excluding
data after rescue (LOCF). ANCOVA, anlisis de covarianza; LOCF, Ia Gltima observacién prospective realizada,

1. Ferronnini . et ol Diabetes Care 2010,33:2217-24
2. Bailey C, et . Loncet 2010375.2223-33

3.Strojek K, et of. Dishetes Obes Metab 2011,13:928-35
4. Wikding JP4, et o, Ann Intern Med 2012,155:405-15.
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Reduccion de peso y grasa corporal a la semana 24

Estudio de composicién corporal con DXA

A Masa Grasa y Masa Magra (kg)
= Dapa10+ MET (N=89) ~e~Pbo + MET (N=91) ala semana 24 con DXA (SE)

Peso al inicio: 91.48 kg Placebo Dapa

+MET +MET
N=79 N=82
T4

1 Fat
Lean mass

¢ 8 16 24

** Estadisticamente significativo vs placebo (p<0.0001)

35
+* Estadisticamente significativo vs
placebo por el método Hochberg
(p<0.001)
OXA = dual X-ray absorptiometry.

OVA, including data after rescue (LOCF)
Bolinder et o, Cln Endocrinol Metab 2012 95164321 con

Cambio medio ajustado del perimetro abdominal
ala semana 24 (cm)

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

BL=104.53 BL=105.55

251

Cambio en circunferencia de cintura (cm) (SE)

*p=0.0143

Bolinderet . Clin Endocrinol Metob 2012 97: 10201830 Chen. cor




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
T 0
g Placebo
=
CEEs 2
feos
S3E8 4
23 - Dapaglifiozina 10 mg
5 5
© Presn Arterial Diastdlica
_ 0 4 8 12 16 20 24 Semanas
2 s 0
K 3
=3
25¥C 2
f8%s
25e8
B -4
E G
° 6
Numero de
pacientes
D: ina10mg 1014 1086 1070 963 975 871 949
Placebo 1217 1281 1247 1116 1137 1021 1096

12.0p 3972 EndoDrChen.co;
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ESTUDIOS CONTRA COMPARADOR
ACTIVO: PRIMERA LINEA VS
METFORMIN XR
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Dapagliflozin in Combination with Metformin:
Change in HbAlc Over 24 Weeks

Dapagliflozin plus metformin demonstrated mean HbA1c reductions significantly
greater than either monotherapy
Dapagliflozin 10 mg was non-inferior to metformin for HbA1c reduction

Week 24 (LOCF)* change 1.4 (1.59, -1.29) .35 (-1.53, -1.18)
from baseline, B 145 (159, 1.31) 119 (41,36, 1.02)
adjusted mean (95% C) -0--1.98 (-2.13, 1.83)t -2.05(-2.23,1.88)

E o0 !
g = @~ DAPA 10 mg + MET (n=202) 0.0 DAPA 5 mg + MET (n=185)
8% 05 - DAPA 10 mg (n=216) 0s DAPA 5 mg (n=196)
§3 MET (n=203) - MET (n=195)
§28-10
ox- -10
sE
Ee-15 -15
FE

3
%820 -20
22
3
< .25+ 2.5+

o 4 8 12 16 20 24 o a 8 12 16 20 24
Study week Study week
t <0.0001; ¢ inferi ] “Excludes post-rescue data.
P value < 0.0001; * DAPA 10 mg non-inferior to MET. 'ANCOVA modal with treatment group as
LOCF, ast observation carried forward effect and baseline value as covariate.

Henry R, et al, ADA2011; oralpresentation 307-OR; Heny R, et al. IntJ Gl Pract. 2012,66(5):446-456.
EndoDrChen.com
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Dapagliflozin in Combination with Metformin:
Change in Body Weight Over 24 Weeks

+ Mean weight loss with combination therapy and dapagliflozin monotherapy was more
than double the weight loss with metformin monotherapy

Week 24 (LOCF)* change -1.36 (- 1.83,-0.89) -1.29(-1.76, - 0.82)
from baseline, & -273(-319,-227)8 -2.61(-3.0
adjusted mean (95% CI) 8 -333(-380,-286)* -2.66 (- 3.1
= J— DAPA'S mg + MET (n=192)
£2 o5 ~#-DAPA 10 mg + MET (n=209) n.sl DAPAS mg (=203}
£5 00 4 DAPA 10 mg (n=219) 00 MET (n=200)
82 o5 MET (n=208) -0s
£8- -10
&
Ez -2
< -25
H -30
E) -35
< -,
o 4 8 1 1 20 o 4 8 12 16 20 2
Study week Study week
5P .0001. DAPA 10 mg sig: ET quential testing at a=0.05. “Excludes post-rescue data.
#Pvaluo < 0.0001. DAPA + MET significant vs MET after sequential testing at a=0.05 ANCOVA model with treatment group as
t .0001. DAPA + MET vs MET quential testing a effect and baseline value as covariate.

Henry R, et al, ADA 2011; oral presentation 307-OR.
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EFICACIA CONTRA COMPARADOR
ACTIVO EN SEGUNDA LINEA: SU E
INHIBIDORES DE DPP-4
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Durabilidad del efecto de reduccion de HbA1c
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Coeficiente de variacion de Hbalc

a

059
(048,071 m DAPA +MET

07 T B GLIP + MET
06
03 028

(0.23,0.32)

CoF of HbA1c' (%/year)
°
b

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

Nauck MA. Diab Obes Metab. 2014;16:1111
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Durabilidad del efecto de reduccion de peso

Dapaghoin + Metormin (1= 40)  Glpside + Metfrnn (1= 1)
Bascline HbA,, =7.6% Basclne A,
Bl weight= 884 . Basclneweiht
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Diferencia Dapa vs 506k
Glip (95% CI-5.1410-417) (05%C1;~5.73,4.0)
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EndoDrChen.con

Durabilidad del efecto de reduccion de PAS

~0.02 g (95% CE 186, 1.61)

0
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EndoDrChen.con
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Hipoglicemias
©
3 51,4
.
s o
"2 Metformina
g 54
0
; 2
P—

Todos los episodios de hipoglucemia severa (n=3) se dieron en el grupo de glipizida

No hubo di: i debidas a las ias en los pacientes tratados con
dapagliflozina
EndoDrChen.cor
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COMPARADO CON INHIBIDORES DE
DPP-4 EN SEGUNDA LINEA
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SAXA+DAPA SAXA+MET DAPA+MET

+MET
Baseline, % 8.93 9.03 8.87
n® 158 143 151

e
o

5

&
L

il

—0.59% (-0.81%,—0.37%)
P <0.0001

Adjusted Mean (95% CI) Change
From Baseline in HbA4¢, %
L
o

»
o

~0.27% (-0.48%, ~0.05%)
P=00166

EndoDrChen.con

Rosenstock J. Diabetes Care. 2015;38:376
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Estudio de tratamiento agregado a MET (CANA vs. PBO; SITA)
(DIA3006)
Semana 52: Peso corporal (LOCF)

Baseline (kg)
0

05
1

i

LoL
& ot

en el peso corporal (kg)

&

Cambio en la media de LS desde la basal
IS

I CANA 100 mg BICANA 300 mg HISITA 100 mg

P <0.001 vs. SITA.
CANA=canagiifiozina; LOCF=Gltima observacién adelantada; LS=cuadrados minimos; SITA=sitagliptina

Lavalle-Gonzilez F), et al. Diabetologia. 2013. doi:10.1007/500125-013-3039-1.
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TERCERA LINEA DE TRATAMIENTO
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Dapagliflozina agregado a sitagliptina y
metformin

w
o
)

c 0.8+
iz
28 o4y
g |
25 o H
28
3 0.4
z

0.8 -

0 4 8 12 18 24 32 40 48
Study week

Sample size per time point
PLA ST R
DAPA10mg+SIT 110 109 104 106 90 82 77 67 61

Treatment group
o—e—e (N=111)PLA+SIT
=—=—= (N=110) DAPA 10 mg + SIT

Jabbour SA. Diabetes, Care, 2014;37:740
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Dapa + saxa vs dapa vs saxa

A 9.5

Mean (SE) HbAq, %

-@- SAXA+DAPA+MET
& SAXA+MET
@& DAPA+MET

- 0 6 1 18 2
Weeks
Number of patients with measurements?
SAXA+DAPA+MET 174 176 174 169 165 158
SAXA+MET 173 175 174 165 155 143
DAPA+MET 171 172 17 163 159 151
EndoDrChen.co

Rosenstock J. Diabetes Care. 2015;38:376
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Adjusted Mean (35%C) Change

Saxa + dapa efectos en niveles de
glucagon e insulina

Baseine pyiml 21330 21010 2348
n o1 148 146
4000

3000
2000

1000

AUC, pgimL

From Baseline in Glucagon

<1000

2000 —
127 byl (1178, 1429)

2695 pamL (3931, 1339

Baseline,

Adjusted Moan (95%Cl) Change

1000+
1500

2000

wumL 7184 7278 7634
156 1a7 145

1500

1000

I
1782 Uil (2520, -1044)

Bl SAXA+DAPA+MET

VZ SAXA+MET
[ DAPA+MET

En

doDrChen.cor

102 Uil (841, 638)

Hansen L. Endocr Pract. 2014;20:1187

DATOS ASOCIADOS A INSULINA

En

doDrChen.cor

13



Dapagliflozin as Add-on to Insulin: Change
in HbA1c Over 104 Weeks

« Dapagliflozin added to insulin for 104 weeks enabled sustained reductions in HbA1c*

Week 104 adjusted mean change,
(95% CI)

-0.43 (~0.58, -0.28) [placebo]

~0.64 (~0.78, ~0.50) [DAPA 2.5 mg]
-0.78 (-0.92, -0.65) [DAPA 10 mg]

Change in Mean HbALe (%)
n

En
R
ST period LT paiod 1 LTporiod 2
IREETER] P & ) 5 i
Study Week
[ra—— 2

including data ftr nsuln uptration
Wilding et a.Diobetes Obes Metab. 2013; pub ahead of pin
ding t ol Diabetes Obes Metab. 2013; epub ahead of print. EndonrChen.cor
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Fase Agregado INS + Antidiabéticos orales vs pcb : Dapagliflozina reduce el
increment de los requerimientos de insulina en un periodo de 48 semanas

Placebo + insulina
(dosis de insulina promedio basal: 73.7 U/day)

—8— Dapagifiozina 10 mg + insulina

24 (dosis de insulina promedio basal : 78.0 U/day)
22 .
20 4 | |
18 | |
I | |
I I |
129 | |
10 i i
5x 8 i |
£ 5 | |
£ 3
s 4 ! {
5§ period i coeioa1 | peiod2
5 ° y i
0 4 8 12 16 20 24 32 40 48 52 65 78 91 104
Study week
Notaschwesk 0 4 8 1 16 2 2 2 @ s 0 04
Owpogitzn 0mg+ 194 188 15 6 0 e s 0 145 e 124 a2 0
Puacenn e min o1 185 170 1 10 s e 1 m e @ £ [ o or
“Dataare adjustod mean change fom baselina  95% CI deried rom a ixed model and Include dta afterinsuln up-iraton
Viding . et a A nern M. 2013156.405-415 EndoDrChen.con
Fase Il Agregado INS + Antidiabéticos orales vs pcb: Pérdida de peso
sostenida en 24 semanas, y contrasta el increment constant con insulina
30 PBO+INS g "9 - 9
H
:
2
H
3
i
¢ ] 1
8 : i
25 . H
ST priog | Uperedt H U period 2
0 4 8 12162024 32 “ 4 5 [ K o 104
Samplo size por tims point Study Wosk
iy mmm e W m W " " " w
v W owmow om0 @ b » b
e Womwom o mw W W e by by b4 m
riea EE R B-E R b b @ b

Wilding J, et al. ADA 2012: Poster 1042-P.

*Data are adjusted mean change from baseline + 95% CI derived from a mixed model and include data after insulin up-itration. DAPA, dapaglifiozin;
INS, insulin; PBO, placebo; ST, short-term; LT, long-term.
EndoDrChen.con
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EVENTOS ADVERSOS
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Hipoglicemia

EndoDrChen.cos

Baja capacidad intrinseca para generar hipoglicemia

Analisis Anilisis global A iado a A iado a Asociado a
global vs i i il Insulina
Placebo

Patients with hypoglycaemia

= Dapaglifiozin 10 mg (n=1193) Placebo (n=1393)
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INFECCIONES URINARIAS Y
GENITALES

EndoDrChen.con
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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)
Dapaglifiozina
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)
B N=1003 N=952 N=852 N=799
Mujeres, n (%) 85 (8.5) 64 (6.7) 121 (14.2) 86 (10.8)
Hombres, n (%) N=1357 N=1343 N=1174 N=1157
EDIEEED W (g 25 (1.8) 17 (1.3) 53 (4.5) 35(3.0)
EMDAC Background document Avaable at hp: o
373075.pa
EndoDrChen.con

Dapagliflozina - Infecciones
Micdticas Genitales

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

Estudios controlados con
Estudios controlados con Placebo Placebo
(corto plazo) (corto y largo plazo)
apagliflozina
Dapagliflozina 10 mg Placebo 10 mg Placebo

linfeccion genital N=2360 N=2295 N=2026 N=1956
n (%) 130 (5.5) 14 (06) 156 (7.7) 19 (1.0)
) . N=1003 N=952 N=852 N=799
Mujeres, n (%) 84 (8.4) 1(12) 98 (11.5) 15 (1.9)
N=1357 N=1343 N=1174 N=1157

Hombres, n (%) 46 (3.4) 3(0.2) 58 (4.9) 4(0.3)

lable at: o
sadvisorycommitteelucm378079 pdf

EndoDrChen.con
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Infecciones genitales: nUmero de

episodios

18/7/15

100

o —

80

-

60 >4 episodios

50

1 2-3 episodios
40 o
1 episodio

30

20

10

0 T ]
Dapagliflozina Glipizida
Nauck MA. Diab Obes Metab. 2014;16:1111
P
EndoDrChen.cor
A Lumbar Spine B Femoral Neck C Total Hip
Men Women Total Men Women | Total Men Women
. 30 p=0.6321
Z 25 T
% 20 ] N p=02913
g 15 136 I Y DY -
s 096 = T
g 10 i
T 05
& 00 =
]
S -0s
E -10
g s 115
]
g 20 Placebo + Metformin
E 25 M Dapaglifiozin 10 mg + Metformin
-3,

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

EndoDrChen.con
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Dapagliflozina: Eventos de Fracturas

« La proporcién de pacientes con fracturas fue
pequena y equilibrada durante el tratamiento con
Dapagliflozina versus placebo

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

DAPA 10 mg - APA 10 mg

N=2360 N=2295 N=2026 N=1956
Eventos, n (%) 8(0.3) 17(0.7) 23(1.1) 32(1.6)

EndoDrChen.cos
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CAMBIOS EN FUNCION RENAL

EndoDrChen.cos

Dapagliflozina - Seguridad Renal

Cambio en la media de la TFG respecto del valor basal*
semana 24 semana 102

' '
&8 40 ! i
£2 Lo | |
. i H
™ ! H
~Neo_ 0 i H
-
£8520 : :
€58 1 1
Eo 2 -4.0 i | Placebo
EQ Z60 i !
2 5o H H DAPA 10 mg
w 'E . i i
O & -100 | H
0 0 12 24 48 64 80 9% 112
Semanas
Tamafio de muestra en cada punto del tiempo
0 n= 785 627 682 617 305 2711 242 164
DAPA10mgn= 859 719 758 717 405 372 338 249

Expert Opin. Investig. Drugs (2013) 22(&)‘:ﬁ%§‘—186

18



Renal Function: Events of Renal
Impairment

* AEs of renal impairment/failure were more frequent in subjects receiving
dapagliflozin 10 mg versus placebo
— Most events were of mild or moderate intensity, were transient and were not
accompanied by marked abnormalities of renal function

Placebo-controlled pool Placebo-controlled pool
(short-term) (short- plus long-term)
PA10mg A1 mg

360 295 026 N=1956
Events, n (%)* 76 (3.2) 42 (1.8) 136 (6.7) 82 (4.2)

“Incidence Ags

18/7/15

378079 0t
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EFECTOS EN PERFIL DE LiPIDOS

EndoDrChen.con

Dapagliflozina: Cambios en Lipidos

«  Después de 24 semanas de tratamiento con Dapagliflozina 10mg, se
observaron pequefos cambios en el promedio de lipidos en ayuno
comparativamente con los valores iniciales.

s HDAPA 10 mg Placebo
60

6
]
M
3 4
3 25 29 27
% 2 13 I
g8 1
g8 700 . ﬁ
E2 o S T T T
88 1 I
g8 2 10 11
2
2
E7 4
3
s 6

Colesterol LN Non-HDL-C HDL-C 6
Total
Promedio BL (mg/dL) 181.9 180.6 1012 100.7 1369 1353 45.0 453 187.1 177.2
n 1851 1747 180 1736 1851 1747 1851 1748 1844 1736
B Linea basal OAPA= 0L.C - Caletors L 10 - 011G = Caletars DL NorrHOL-C = Clstrl No-HoL: To= Trgitrdos

Avaiabe a:

79655 pet

EndoDrChen.con
EFFICACY AND SAFETY OF SGLT-2 INHIBITORS Riser Taylor and HarrisPHARMACOTHERAPY Volume **, Number **, 2013
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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

@ Placebo
M Cana 100
® Cana 300

Promedio % cambio

2
«i‘&

HOL-C = Colesterol HDL: LDLG = Golsterol LDL; LS = Least squares : Non-HDL-C = Golesterol No-HDL_ TG Trg

Kuon H. Ganagifizi: irical Effcacy and Safey. FDA Side for the Endecrincogic

18/7/15

10,2013
014

2 Willam T Cefat. Lancet 2013
EndoDrChen.con

Empagliflozina — Cambios en Lipidos

de LDL-C i ala dosis se observaron en pacientes
tratados con Empagliflozina

Porcentaje de Cambio vs. Valores Basales*

7,0%

6,0% 6,5%

5,0%

4,0%

3,0%
2,0% - 2,3%
1,0%

0,0% -

Placebo Empaglifiozina 10mg  Empagliflozina 25 mg

1. Jardiance Prescribing information, 2014 EndoDrChen.con

HIPOTENSION POSTURAL

EndoDrChen.con
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Events of Volume Depletion

« Events of volume depletion (hypotension/hypovolemia/dehydration) were infrequent but
more common in patients treated with dapaglifiozin than placebo
- Most events were mild of moderate in intensity
- In the short-term and short- plus long-term placebo-controlled pool, most events were
“hypotension” in the dapaglifozin 10-mg (0.6% and 0.9%) and placebo (0.2% and 0.3%) groups,

respectively
Placebo-controlled pool Placebo-controlled pool
(short-term) (short- plus long-term)
DAPA 10 mg DAPA 10 mg
=2360 =2295 N=2026 N=1956
Events, n (%) 27 (1.1) 17 (0.7) 38 (1.9) 27 (1.4)

« In the all phase 2b and 3 pool, serious AEs of volume depletion were infrequent and
occurred in 6 (0.1%) patients treated with dapagliflozin and 8 (0.2%) patients treated
with control

18/7/15

378079 0t

EndoDrChen.con

Tiempo al evento: EA de volumen intravascular reducido
Grupo de datos amplio hasta el 01 de julio de 2012
Estimacion de KM

CANA 300 mg

12 semanas
26 semanas

CANA 100 mg

Non-CANA

LDV e ey e e s s
24 36 44 52 64 76 84 104
Tiempo (semanas)

% estimado de sujetos con un evento
- P O O T G Y

Sujetos en riesgo

Sin CANA 3262 3007 2861 2679 2580 2506 1639 1303 995 a4

CANA100mg 3092 2054 2791 2666 2562 2532 1750 1395 1060 360

CANA30Omg 3085 2866 2692 2564 2491 2442 1671 1345 1014 370
eEtFnen.con

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

Sin CANA CANA100mg  CANA 300 mg
% (niN) % (nIN) % (nIN)
2.8 (12/436) 50(19/382) | 8.1(33/405) |

602 <90 15(26/1788) 2.4 (40/1686) 2.9 (48/1680)

290 12(121085) 1.3 (13/1021) 2.4 (241999)
Edad (afios)

<75 15(46/3107) 2.2 (6412929) 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)
B s e o gz 11 (29/2604) 1.8 (45/2491) 2.2 (54/2434)

B  hen.cor
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SEGURIDAD CARDIOVASCULAR

EndoDrChen.cos

18/7/15

Proportion of patients (% )

Meta-analisis de seguridad Cardiovascular

4

DAPA vs Control
Hazard Ratio: 0.67 CRER Contiol
98% CI: 0.38,1.18 Control Fist Event  First Event
Event Rale  Event Rate
Total 48 111% 30 164%
cv . .
S8 01% 4 022%
M 18 042% 18 1.00%
Stoke 11 026% 5 028%
0+
Unstable N 5
0 100 200 300 400 500 600 700 rona M 026% 3 0a7%

Days “Hospitalization for unstable angina

Number of patients

DAPA
Control

+98% Clis based on alpha spending function (one-sided alpha of 0,01 at the 1st look)

4097 3826 2767 2350 1532 1368 1062 585
1850 1696 1197 1004 622 538 415 233

by an upper bound of 1.8

EndoDrChen.cos

increase in CV risk

Johnsson K et al. Diabetologia 2012:55(5uppl1) 7437

Inhibidores de SGLT2 — Seguridad CV

v Los datos disponibles sobre los efectos de los iSGLT2 en eventos

macrovasculares es limitada’

v Los datos sometidos por Dapagliflozin a la FDA son los mds

<

completos disponibles hasta ahora.

Ensayos clinicos multicéntricos, en desarrollo, proveerdn mas
informacién sobre el impacto de iSGLT2 sobre ECV en pacientes
con DM 2y alto riesgo CV.

v Dapaglifiozina (DECLARE NCT01730534)

v Canaglifiozina (CANVAS NCT01032629)

v Empagliflozina (EMPA-REG OUTCOME NCT01131676)
v Ertuglifiozin (NCT01986881)

v El estudio EMPA-REG OUTCOME espera que reporte resultados

1 Foola C ata. O

en 2015y el resto entre 2017-20202

ular Disbetology 2014, 13:102

EndoDrChen.cos
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NEOPLASIAS

EndoDrChen.con
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Neoplasias

adversos Razoén de incidencias con IC 95%
Totalcon po oo Dapa mejor « 1.0 - Testigo mejor
dapaglifiozina 35 4
Origen tumoral 5,501 &
Sujetos con eventos tumorales* 81 43 T
Vejiga 9 1 T
Prostata (solo varones) 10 3 1
Mama (s6lo mujeres) 10 3 B Re——
Hepatobiliares 3 1 B L—
Pancreaticos 5 2 R N
Tiroideos y endocrinos 7 4 —
Piel 15 10 —_—
Respiratorios y mediastinicos 8 6 ——
Gastrointestinal 6 4 |
Sangre y sistema linfatico 3 3
Metastasis y sitio sin especificar 2 2
Reproductivo femenino 1 2 *
Vias renales 1 2 - 1
Musculoesqts. y tejidos blandos 1 0 bl
Razén de exposicion dapaglifiozina:testigo ~1.80.001  0.01 0.1 1 10 100 1000

*Razén de incidencias = 1.047

(IC 95%: 0.702, 1.579)
Johnsson K, A, A. Safety of iflozin in clinical trials for type 2 diabetes
mellitus [abstract no. 743 plus poster]. In: European Association for the Study of Diabetes. Berlin, 2012.

Henry, R. R., et al. Int J Clin Pract 66(5): 446.456, 2012

Canagliflozina y cancer

Canagliflozin N Subjects with  Rate per 1000

events (%) patient-year
Bladder Cancer
Canagliflozin 100mg 3139 2(0.06) 0.44
Canagliflozin 300mg 3506 3(0.09) 0.63
All canagliflozin 6645 5(0.07)
All noncanagliflozin =~ 3640 4 (0.11) 0.84
Breast Cancer
Canagliflozin 100mg 1313 5(0.38) 2.61
Canagliflozin 300mg 1514 7(0.46) 3.39
All canagliflozin 2827 12 (0.42)
All noncanagliflozin 1501 6 (0.4) 3.05

Source: reference [14], data obtained from 8 phase 3 clinical trials, data cutoff

date: Nov 15, 2012. Lin HW. Int J Endocrinol. 2014

EndoDrChen.con
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CETOACIDOSIS EUGLICEMICA
(EUDKA)

EndoDrChen.cos

18/7/15

Cetoacidosis euglicémica

Casi 5% de DM-1 reportan al menos un episodio
de DKA en los ultimos 12 meses

Reportado por FDA el 15 de mayo 2015

euDKA es raro pero puede ser que no haya sido
reconocido y por lo tanto subreportado

* euDKA:

— Tratamiento parcial de DKA

— Restricciéon de comidas

— Consumo de alcohol

— Inhibicién de gluconeogénesis

EndoDrChen.cos

Peters AL. Diabetes Care. Online June 15%",

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,

in, and iflozin may lead to i 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.cos
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Data Summary

FDA searched the FDA Adverse Event Reporting System (FAERS) database from March 2013 (approval of
the first drug in the class) through June 6, 2014, and identified 20 cases of diabetic ketoacidosis (DKA),
ketoacidosis, or ketosis reported with the sodium-glucose cotransporter-2 (SGLT2) inhibitors. Type 2
diabetes mellitus was noted as the indication in most of the cases, type 1 diabetes mellitus was noted in a
few cases, and some cases did not specify the indication.

In all cases, a diagnosis of DKA or ketoacidosis was made by a health care professional, and hospitalization
of the patients was required to treat the episode. A temporal association with SGLT2 inhibitor initiation was
noted in all cases. The median time to onset of symptoms following initiation of drug therapy was 2 weeks
(range 1 to 175 days). DKA case presentations were atypical in that glucose levels were only mildly elevated
atless than 200 mg/dL in some reports, while patients with type 1 diabetes who have DKA typically have
glucose levels greater than 250 mg/dL. In addition, DKA is not typically observed in patients with type 2
diabetes.

In most cases, a high anion gap metabolic acidosis accompanied by elevated blood or urine ketones was
reported. Potential DKA-triggering factors that were identified in some cases included acute illness or recent
significant changes such as infection, urosepsis, trauma, reduced caloric or fluid intake, and reduced insulin
dose. Potential factors, other than hypoinsulinemia, contributing to the of a high anion gap
metabolic acidosis identified in the cases included ia, acute renal '

reduced oral intake, and a history of alcohol use. Half of cases did not identify a triggering factor for DKA.

We are continuing to investigate this safety issue. Additional reports of DKA continue to be submitted to us,
and we will determine whether changes are needed in the labeling for this class of drugs.

18/7/15
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Table 1-Clincal Characteristics of euDKA Cases
Gase patient 1 2 s ' s s 7 5 s
e (s © s z B ! s » )
sex Fomale  Mike Female Female Female  Female Female Female Female
nm n n n n n n 1 n n
woyest ot A ot s st s = = A
Duationyears ) 2 = s 1 5 1 » 5
o /) s 23 9 12 20 20 %1 28
ey ss(3s) 78617 s0(639) 7030 72(552) es(ems) 70630 73020
Ganagiftozin dose (me) 300 E! w0 o 300 300 150 EY 00
Potentlcontrbutors UB Sumeyl UL dcohol Acotol  Alohol Dercse,  Eercse G None. UR surgery 12h prior
week pior e
nsuln dose reduction
st pror tocubKA ver s e N v e v Unknow Mo Mo Mo ves N
Preseting plasra
hcose (ng/dL[nmol/U) 220(122)  150(83)  150(83) 96(53) 224(124) 158(88) ~125(~63) 203 (113) 10(108) 1%0(83) Bwe e
) pr 6a9 715"
e, (i) 1 '
Bearbonate (mEq/L) 5 1 s 1 » 5 s B S3andthens
ron p (o) = i B 2 1 x 2 u 16 and then 15
Yeserum  Yes e ve e v ves Ve Yes  Ye  Yes  Yes Yes(seumand uine)
and urine)
Where reted o wcu K owpt e owst W owpt ow iy [
a, " N
EndoDrChen.con

Peters AL. Diabetes Care. Online June 15%",

Caracteristicas en comun

* Los pacientes no reconocieron DKA por no
tener franca hiperglicemia

* En lugar de aumentar dosis de insulina, en

muchas ocasiones se reduce o no se cambié

Los proveedores de salud tampoco
reconocieron la entidad

Mayoria de las ocasiones en DM-1 pero hubo
2 casos de DM-2 en postoperatorios

EndoDrChen.con

Peters AL. Diabetes Care. Online June 15%,
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Inhibidores del SGLT-2 y CAD: revisién de la EMA

/95 casos se relacionaron con Canagliflozina \
33 casos en DMT1 (excluidos del anlisis adicional)

~ Eltiempo hasta la aparicién de sintomas oscild entre 3 dias y 1 afio (un
tercio dentro del primer mes de tratamiento)
&f 11 de junio de 2015 ~ Todos los casos fueron graves; 53 requirieron hospitalizacién
o de arevkidn de 46 casos se relacionaron con Dapagliflozina
+ 101 casos natificados en ~ 12casosenDMTL
e moEn ~  Eltiempo hasta la aparicion de sintomas oscil6 entre 3 dias y 1 afio
e ane (dentro de los primeros dos meses de tratamiento en 11 casos)

(2 parti del 19 de mayo.
5)

+ 5 casos se relacionaron con Empagliflozina
~ lcasoenDMTL
~ Eltiempo hasta la aparicion de sintomas oscild entre 1 diay 1.5 meses

+  Eltiempo hasta la aparicion sugiere una relacién causal
+  Seinformara por escrito a los profesionales sanitarios sobre

kel riesgo de CAD /

18/7/15

Fisiopatologia

¢ Aumento de eliminacion renal de glucosa puede
llevar a niveles “normales” de glucosa que crean
confusién diagnostica

* Reduccién de dosis de insulina

¢ Cetosis

* Inhibidores de SGLT-2 pueden llevar a aumento
en niveles de glucaon
— Balance negativo de fluidos y sodio

— Hipovolemia lleva a elevacidn en cortisol, glucagon,
epinefrina que lleva a mas resistencia a la insulina,
lipdlisis y cetogénesis

EndoDrChen.cor
Peters AL. Diabetes Care. Online June 15%",

o\

SGLT2i

on d | Plasma
glucose

} Insulin dose

1 Ketogenesis

} Na* reabsorption

1 Ketone body 1 Ketone bodies
reabsorption (plasma)

E”'{“'llj"a(\}/\—o”r‘§'I, J Clin Endocrinol. Metab. 2015; epub junio.
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Puntos a resaltar

* Muchos son en DM-1, indicacién donde no
esta aprobada el uso de inhibidores de SGLT-2

* No se conoce bien la fisiopatologia

* Se recomienda que en presencia de nduseas
medir cetonas

— Potencialmente cetonuria puede no ser un
marcador confiable

EndoDrChen.con
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Caso clinico

* Se empez0 a tratar con dapagliflozina 10 mg
por dia desde noviembre 2014

+ Ultima hbalc 7.8%

* Dosis total diaria de insulina: 128 unidades
(era 144)

* Peso actual 89 kg (era 90 kg)

EndoDrChen.con

3 education
Mono- e
therapy Metformin
Efficacy’ - high
Hypo riek [0 Tow ik
want | noutra/loss
Side ofocts G/ lacic aidosis
Costs” tow
e e e e
Wetiormin Wetformin Wettormin et Wettormin Wttormn
¥ ¥ by b
Dual Suforyturea | [Fhizzotidine- ] 0P stz Pt receptor]| [1nsuiin Gasan
therapy' dione nhisitor inhibior agonist
Efteacy WUQUENEE | P | pe——— | (o nighost
iypo risk JU1" moderste skl flowrisk low risk ow ik lowrisk nigh ik
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Side effects. nypoglycemia | edema, HF, txs rare GU, dehydration
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therapy
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(&) GLYCEMIC CONTROL ALGORITHM

LIFESTYLE MODIFICATION

(including Medically Assisted Weight Loss)

EOGE B Enry ATc> 9.0%

MONOTHERAPY* SYMPTOMS

ADD OR INTENSIFY
INSULIN

° LEGEND.

ON OF DISEASE =——)

18/7/15

Pharmacological Management of Obesity: An
Endocrine Society Clinical Practice Guideline

1.7 In patients with T2DM who are overweight or
obese, we suggest the use of antidiabetic medications that
have additional actions to promote weight loss (such as
GLP-1 analogs or SGLT-2 inhibitors) in addition to the
first-line agent for T2DM and obesity, metformin (63).
(2|@DP0)

1 Rpovian CM. J Clin Endocrinol Metab. 2015;100:342-62.

Conclusiones

El rifidn ya no sélo es la victima en DM-2 sino que
juega un papel activo en el control glicémico
Inhibicidn de SGLT-2 provee reduccion sostenida
de la glicemia, con pérdida de peso y reduccién
de presion arterial, en todo el espectro de la
DM-2 (lera, 2day 3ra linea)

Efectos adversos principales relacionados a
infecciones urogenitales, aumento de LDL

Tener mucho cuidado con el uso no aprobado en
DM-1y riesgo de euDKA

EndoDrChen.cor
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Preguntas...
chenku2409@gmail.com
EndoDrChen.com
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