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El octeto ominoso

The Incretin Effect Is Diminished
in Individuals With Type 2 Diabetes

Control Subjects Patients With Type 2 Diabetes
(n=8) (n=14)
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Islet Cell Dysfunction Leads to Abnormal Insulin
and Glucagon Dynamics in Type 2 Diabetes
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Modulacion del sistema de incretinas

* Inhibiendo la enzima que degrada el GLP-1
— Inhibidores de DPP-4
* Haciendo péptidos resistentes al DPP-4
— Analogos de GLP-1
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<7.5%

0.5 1

Thange m ATC (%) from baselne 1o 26 weeks

-20 4
M Liraglutide 1.8 mg

>7.5-8.0%

W sitagliptin
*p<0.05, **p<0.01, ***p<0.001, ****p<0.0001 vs. liraglutide 1.8 mg

>8.0-8.5%

>8.5-9.0% >9.0%
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M Glargine

Henry RR. Endocr Pract. 2011;17:906

INHIBIDORES DE DPP-4
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Inhibidores de DPP-4

* DPP-4
— Enzima encargada de degradar GLP-1y otros
péptidos gastrointestinales
— Produce secrecion de insulina
— Efecto neutral sobre peso
— Efecto a largo plazo desconocido
* Sitagliptina, vildagliptina, saxagliptina,
linagliptina, alogliptina

EndoDrChen.com
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2-Hour lial Active GLP-1 C ions During A Standard Meal Test At Baseline
and After 2 Weeks of Exenatide or Sitagliptin (Left Panel)
and 2-Hour Plasma Concentration for Exenatide (Right Panel) (N= 61)

| Baseline
|4 Sitagliptin
M Exenatide

75

2 hour postprandial
plasmaGLP-1 50
or plasma exenatide

level (pM)
25 4
0-
Plasma Plasma
GLP-1 Exenatide
Adapte from: Dronzo R, e al. Curr M e Opin. 2008,24:2843:2952

sitagliptin ~ Vildagliptin  Saxagliptin Alogliptin Linagliptin
Daily recommended dose 100 mg 100 mg 5mg 25 mg 5mg
Pharmacokinetic properties
Oral bioavailability 87% 85% 75% 70% 30%
Volume distribution 1981 71 1511 3001 368 -918 |
Fraction bound to proteins 38% 93% <10% 20% 70%
Half-life (o) 8-14h 23l e b 124-214h0 120184 01
Kidney excretion 87% 85% 75% 76% 5%
Tiver excretion 3% 75% 7% 3% %
| Propartion excreted unchanged. 99, 2 4 959 ~90¢
Substrate for CYP3A4/S Low No Yes No No
Active metabolites ND No Ves ND ND
Inactive metabolites ND Yes No ND ND
Pharmacodynamic properties
In vitro DPP-4 inhibition (1Cso) 19 nM 62 nM 50 nM 24nM 1nM
Selectivity for DPP-4 versus DPP-8/DPP-9 > 2,600 < 100 <100 > 14,000 > 10,000




Inhibidores de DPP-4

A diferencia de los analogos de GLP-1, no hay

pérdida de peso

Efecto del DPP-4 no es exclusivo sobre GLP-1,
puede haber accién sobre otros péptidos cuyo

efecto se desconoce

Son de administracion oral
No produce hipoglicemias
Muy bien tolerados
Seguridad pancreatica

EndoDrChen.com
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Dosis

Sitagliptina: 100 mg por dia
Saxagliptina: 5 mg por dia

Vildagliptina: 50 mg bid

Linagliptina: 5 mg por dia

Todos requieren ajuste de dosis con AEC
menor a 50 cc/min excepto linagliptina

EndoDrChen.com

Metandlisis inhibidores DPP-4: terapia

primera linea

DPP-4 inhibitor  Active comparator

Study Mean (SD) Total ~ Mean(SD) Total Mean difference Weight Mean difference
(95% Cl] (%) (95%Cl)
Monotherapy: DPP-4 inhibitor v metformin
Aschner 2010 -0.38(0.63) 512 -0.55(0.63) 498 - 25 0.17(0.09t00.25)
Williams-Herman 2010% -1.15(0.81) 50  -134(0.81) 87 -——— 11 0.19(0.09100.47)
Goke 2008 -0.98(1.40) 243 -149(1.40) 136 f—— 10 0.51(0.22100.80)
Bosi 2009 110(1.02) 287 -1.40(1.01) 285 — 18 030(0.13t00.47)
Schweizer 20097* -0.64(0.88) 159  -0.75(0.89) 161 -+ 16  0.11(-0.08 t0 0.30)
Plutzner 20114 155(1.42) 316  -1.79(1.23) 308 — 15 0.24(0.03t00.45)
Cv181-011LT* 031(1.60) 103 017(1.74) 92 5 -0.48(-0.9510-0.01)
Subtotal (95% CI) 1670 1567 - 100 0.20(0.08100.32)
with prediction interval (-0.14100.54)

Test for heterogeneity: t?=0.01, ’=15.13, df=6, P=0.02, I’=60%

Test for overall effect: z=3.22, P=0.001

Karagiannis T. BMJ. 2012;344:e1369




HbA,.-Lowering Efficacy of Sitagliptin at
Week 30 Was Noninferior to That of Glimepiride in Patients
Inadequately Controlled on Metformin’

Per-Protocol Population
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8.0
—e— Sitagliptin 100 mg + metformin (n=443)
e 78
< -~ Glimepiride? + metformin (n=436)
<2 7.6
el 7.4 ‘ ~
T RS
oo % i A (95% Cl)
7] <IZ /o
H @4 -4 ----9T 007%(-0.03,0.16)
g 6.8 -0.54
g 6.6
) 6.4 Prespecified
| noninferiority
6.2 margin = 0.40%
6ol . . . . .
0 6 12 18 24 30

Week
Ls=least squares; SE=standard erro.
“Mean dose of glimepiride (following the 18-week titration period) was 2/1m@ pehdaycorm
1. Arechavaleta R et al. Diabetes Obes Metab. 2011;13(2):160-168.

Addition of Sitagliptin or Glimepiride in Patients

Inadequately Controlled on Metformin: Clinical

Assessment of Hypoglycemia Over 30 Weeks'
APaT Population

A (95% CI)
-15.0% (~19.3, ~10.9)

(P<0.001)
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g’ 25 22
< Sitagliptin 100 mg
n ‘% 20 B métformin (n-s16)
2 Glimepiride®
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APaT=all patients as treated; Cl=confidence interval.
*Mean dose of glimepiride (following the 18-week titration period) was 2/1(ing peh daycorm
1. Arechavaleta R et al. Diabetes Obes Metab. 2011:13(2):160-168.

Addition of Sitagliptin or Glimepiride in Patients
Inadequately Controlled on Metformin:
Body Weight Change from Baseline’

APaT Population

—e— Sitagliptin 100 mg + metformin

- -e - Glimepiride® + metformin

=-20kg
(P<0.001)

o
|

LS Mean Change (=SE) in Body
Weight From Baseline, kg

Week

APaT=all patients as treated; L S=least squares; SE=standard error.
*Mean dose of glimepiride (following the 18-week titration period) was 21 peh day: ®LS mean body weight change at 30 weeks.
1. Arechavaleta R et al. Diabetes Obes Metab. 2011:13(2):160-168.




Metanalisis inhibidores DPP-4:
segunda linea

Combined with metformin: DPP-4 inhibitor v sulfonylurea

Seck 201077 576  -0.35(1.10) 559 - 11 0.02(:0.10100.14)
Arechavaleta 20117 509 -0.52(0.86) 509 e 13 0.06(0.05100.17)
Study 020 phase 8 198 -0.69(0.90) 107 — 3 -0.04(-0.26t00.18)
Filozof 2010”7 503 -0.83(1.11) 490 - 8  0.03(0.11100.17)
Matthews 2010 1518 -0.13(0.77) 1476 ] 51 0.10(0.04100.16)
Goke 201077 423 -0.66(0.80) 423 T 14 0.09 (-0.02t00.20)
Subtotal (95% C)) 3727 3564 ‘ 100 0.07(0.03t00.11)
with prediction interval (0.02100.13)

Test for heterogeneity: 1"=0.00, ’=3.15, df=5, P=0.68, I'=0%
Test for overall effect: 2=3.68, P0.001

EndoDrChen.com
Karagiannis T. BMJ. 2012;344:e1369
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Metanalisis inhibidores DPP-4:
segunda linea

Combined with metformin: DPP-4 inhibitor v sulfonylurea

Seck 20107 -033(1.00) 576  -0.35(1.10) 559 -+ 11 0.02(0.10t00.14)
Arechavaleta 20117 -0.46(0.92) 509  -0.52(0.86) 509 i 13 0.06(0.05100.17)
Study 020 phase 8** -0.73(1.00) 198  -0.69(0.90) 107 — 3 -0.04(0.26100.18)
Filozof 2010%7 -0.80(1.12) 503  -0.83(1.11) 490 —t— 8 0.03(:0.11t00.17)
Matthews 2010°* -0.03(0.78) 1518 -0.13(0.77) 1476 1 4 51 0.10(0.04t00.16)
Goke 20107 -0.57(0.80) 423 -0.66(0.80) 423 14 0.09 (-0.02 t0 0.20)
Subtotal (95% C)) 3727 3564 + 100 0.07(0.03100.11)
with prediction interval 0.02100.13)

Test for heterogeneity: 1"=0.00, ’=3.15, df=5, P=0.68, I'=0%
Test for overall effect: 2=3.68, P0.001

Karagiannis T. BMJ. 2012;344:e1369

Metanalisis inhibidores DPP-4:
segunda linea

‘Combined with metformin: DPP-4 inhibitor v GLP-1 agonist

Bergenstal 20107 -0.90(131) 166 1.5(0.97) 160 —®— 42 0.60(0.35100.85)
Pratley 2011%° -0.88(1.06) 219 -1.29(1.06) 221 — 58 0.41(0.21t00.61)
Subtotal (95% CI) 385 381 e 100 0.49(0.31t00.67)
= = =1, P= 2
Test for heterogeneity: t°=0.00, =137, df=1, P=0.24, P=27% os o o5 1
Test for overall effect: 2=5.22, P<0.001
Favours. rs

Favous
DPP-4 inhibitor  active comparator

Karagiannis T. BMJ. 2012;344:e1369
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Kaplan-Meier Rates of the Primary Composite
Endpoint — CV Death, Ml, or Stroke

Saxagliptin: 7.3%*
Rate/100 person-yrs — 3.7
HR 1.00; 95% Cl, 0.89-1.12
P<0.001 (NI)
P=0.99 (superiority)

Placebo: 7.2%*
Rate/100 person-yrs — 3.7

Patients With Endpoints (%)

) 180

Placebo 8212 7983
Saxagliptin 8280 8071

*K-M event rates are presented after 2 yrs.
H ratio; K-M: Kaplan-Meier; Pbo: placebo; Saxa: saxagliptin

etal. N Engl J Med. 2013.10.1056/NEJM0a1307684.
24 Bristol-Myers Squibb AstraZeneca’}

Individual Components of the Composite Endpoints

Saxagliptin Placebo
n (%)* n (%)*
Efficacy endpoint (N = 8,280) (N =8,212) HR (95% Cl) P value

CV death 269 (3.2) 260(2.9) 1.03(0.8

M 265 (3.2) 278 (3.4)  0.95(0.80-1.12)

Ischemic stroke 157 (1.9) 141 (1.7) 1.11 (0.88-1.39)

Hosp for UA 97(1.2) 1.19 (0.89-1.60)

Hosp for HF 289 (3.5) 228(2.8)  1.27 (1.07-1.51)

Hosp for
coronary revasc. 423 (5 459 (5.6) 0.91 (0.80-1.04)

*K-M event rates are presented after 2 yrs.
Scirica BM, et al. N Engl J Med. 2013.10.1056/NEJMoa1307684.

{ Bristol-Myers Squibb AstraZeneca%

EXAMINE-analisis post hoc
All patients History of
i Placebo iptin (n=771) ~ Placebo Alogiiptin Placebo (n=1917)
(n=2679) (n=762) (n=1930)

Cardiovascular death and hospital 201 (7-4) 201(75) 107(13.9) 120(157) 94(49) 81(42)
‘admission for heart failure

Hazard ratio (95% 1) 100(082-121) 090(070-117) 114(085-154)

pvalve 0976 0446 0337

Putvee. fOF treatment and history - o -

of heart failure
Cardiovascular death* 12(41) 130(49) 57 69(91) 739 6132)

Hazard ratio (95% 1) 085(066-110) 077 (054-109) 092(064-132)

pvalue 0212 0141 0643

Prave. fOF treatment and history - 0508 -

of heart failure
Hospital admission for heart failure 106 (3.9) 233 6362 65(85) 8302 2413

Hazard ratio (95% 1) 119(090-158) 100(071-142) 176 (107-2.90)

pvalue 0220 0996 0026

Puvesfortreatment and history o 0068 i

of heart failure

Zannad F. Lancet. 2015. Online Mar 15
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Primary Composite Cardiovascular

Outcome*

PP Analysis for Non-inferiority

§ 100 15
3 1
§ 8 T
£ 10
H
L
€ 5
g HR (95% Cl): 0.98 (0.88, 1.09)
a P <0.001
k3 0
£ 2 0 4 8 12 18 24 30 36 42 48
3 ———am————ns
H e Sitagliptin
& o P
0 4 8 12 18 24 30 36 42 48
Months in the trial
Patients at risk
Sitagliptin 7,257 6,857 6519 6275 5931 5616 3919 2,89 1,748 1,028
Placebo 7,266 6846 6449 6,165 5803 5421 3,780 2,743 1,690 1,005

* CV death, nonfatal MI, nonfatal stroke, hospitalization for unstable angina
Green JB et al. NEJM 2015; DOI: 10.1056/NEJMoa1501352

Hospitalization for Heart Failure*

ITT Analysis
. 100 15.
£ HR (95% Cl): 1.00 (0.83, 1.20)
e 80 P =0.983
L 10.
£
2 60
£
H ® 1ok
T 40 PSP e
g peegeeen®
5 N
E, 20 0 4 8 12 18 24 30 36 42 48
e
K3 Sitagliptin
o
0 4 8 12 18 24 30 36 42 48
Months in the trial
Patients at risk:
Sitagliptin 7332 7,189 7,036 6917 6,780 6,619 4,728 3,515 2,175 1,324
Placebo 7,339 7204 7,025 6903 6,712 6,549 4,599 3,443 2,131 1315

* Adjusted for history of heart failure at baseline

Green JB et al. NEJM 2015; DOI: 10.1056/NEJMoa1501352
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CNODES

Subgroup Hazard Ratio (95% CI)

No history of heart failure
Alberta - 057 (0.37-0.87)
Manitoba — 041 (0.21-0.79)
Ontario 079 (0.66-0.94)
Saskatchewan 0.53 (0.19-1.45)
United Kingdom 1.10 (0.90-1.34)
United States 0.98 (0.92-1.04)
Random-effects model 0.82 (0.67-1.00)
Heterogeneity: 1’=75.6%, Tau’=0.0351,

=0.001

History of heart failure
Alberta 021 (0.03-1.41)
Manitoba 0.61 (0.22-1.66)
Ontario

0.85 (0.69-1.04)

Saskatchewan

United Kingdom

United States

Random-effects model

Heterogeneity: I=66%, Tau?=0.0638,
P=0.01

030 (0.08-1.10)
091 (0.44-1.90)
1.20 (1.03-1.39)
0.86 (0.62-1.19)

01 051020 100
-—

Decreased Risk Increased Risk
Filion KB. N Engl J Med. 2016;374:1145
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Inhibidores de DPP-4

* Insuficiencia cardiaca
— Reportado con saxagliptina y alogliptina
— No se presenta con sitagliptina
— El mecanismo no esta claro
— Advertencia de FDA

— Tener precaucion en pacientes con falla cardiaca
severa

EndoDrChen.com

Inhibidores de DPP-4

* Muy bien tolerados en general

* Fallo a través del tiempo similar a
sulfonilureas

* Precaucién en ICC severa

* Eventos pancredticos ya no son una
preocupacién

11



INHIBIDORES SGLT-2

EndoDrChen.com
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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

Proximal Distal

(o] Reabsorcién de glucosa al tejido

O Glucosa SGLT2 SGLTL
oo 0= @

Adaptado con . seLT
Rothenberg PLet .
1a Disbotes; 20-24 de septiembre de 2010; Estocolmo, Suecia

SGLT2 permite la reabsorcion de glucosa

renal
Lumen Sangre
K+
Glucosa
S1 Tubulo proximal
Na*

12



Reduccion consistente en la HbA, en la Semana 24
en diferentes estudios

Monoterapia® Agregado-a Agregado Agregado a
metformina? asud insulina®
0,0 - |
N=15]
l
®
E o -0.13 [
D -0.30
3 .23 -0.30
<06
I
<
©-0,8
2
£
E-10 _osa* -0.82 050"
S .
42 ) -089*
Basal HbA,.: 7.92% 8.06% 8.11% 8.53%

M Dapaglifiozina 10mg 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 correccion 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 Gltima observacién prospective realizada.

1. Ferrannini €, et al. Diabetes Care 2010;33:2217-24; 2. Bailey C), et al. Lancet 2010;375:2223-33; 3. Strojek K, et al
Diabetes Obes Metab 2011;13:928-38; 4. Wilding J, B0 &0 D/elbetes7010;59(Suppl 1):0078-OR.
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Population Hispanic/Latino cohort Non-Hispanic/Latino cohort

N 170 212 213 464 607 601
Baseline (%) 806 806 813 7.99 7.99 7.93
g
g o0 T
K]
8 -024 -0.09
£
g
S 04
_E o6 PBO
= ) H CANA 100 mg
8 s/ B CANA 300 mg
H
&
2 1.0
2 -0.99
S
§ -1.24 -1.08 —
2 g ~070% (95% Cl:-0.80,0.60)
a
i -14-

[
— -0.91% (95% Cl:-1.00, -0.81)
-0.82% (95% Cl:-1.01,-0.63)

[
~0.94% (95% CI:1.12,-075) Davidson JA. Ethnicity Dis. 2016;26:221

Las reducciones en la HbA,; después de iniciar dapagliflozina en los
DVR son congruentes con las observadas en ECA

DVR'

e A

" I |

a6 | Reduccion de HbAr~0.7-1.2% respecto al Inicio de -8-10% Reduceion de HbAsc =0.5-1% respecto al nicio do ~6-9%

Cambio respecto al ncio (X en Ho

<0001 'P<0.0001

a Ther 2016:7.695- L ¥ saiy

13



Population Hispanic/Latino cohort Non-Hispanic/Latino cohort

N 170 213 214 464 608 602
Baseline (%) 81.3 80.2 80.2 921 93.1 915

054

-0.5
-1.04
-1.54 PBO

= CANA 100 mg
B CANA 300 mg

-2.0

-2.5+

LS mean percentage change (+ SE)
in body weight from baseline

-3.04

-354

[
-2.19% (95% Cl: 2.8, -1.4) 36

-4.0 -
-2.8% (95% Cl:-3.5,-2.1)  -2.3% (95% Cl:-2.7,-1.9)

[
-3.0%(95%Cl:-3.4,-25)
Davidson JA. Ethnicity Dis. 2016;26:221
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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

09

-251%

Cambio en circunferencia de cintura (cm) (SE)

*p=0.0143

Bolinder et al.J Clin Endocrinol Metab 2012 :97: 1020d3D Chen. corm

Las pérdidas de peso después de iniciar dapaglifiozina en los DVR son
congruentes con las observadas en ECA

o e T i Wit e il ok sl

[

Reduccién de ~1.5:6.3 kg respecto a nicio de ~100-107 kg Roduccion do ~1.5-3 kg respocto alinicio do ~80-95 kg

pesa e o o valorscan secundaroen o eneyor s
50001 P<0 0001

14



En el conjunto de los estudios, dapagliflozina
redujo la TA a lo largo de las 24 semanas.

Presion arterial Sistélica

8/18/17

16 20 24 Semanas

Cambio desde el nivel
basal de PAS
promedio, mmHg
(95%Cl)

0 4 8

Placebo

- Dapagliflozina 10 mg

Presén Arterial Diastdlica
12

16 20 24 Semanas

mmHg
(95% C1)

Cambio del nivel basal
en PAD promedio,

Numero de
pacientes

Dapaglifiozina 10 mg 1014 1086

1070 963 975 871 949

Placebo 1217 1281

1247 1116 1137 1021 1096

Sfostrom CO. £SC 2012, 0P 3972

EndoDrChen.cor

Population Hispanic/Latino cohort

Non-Hispanic/Latino cohort

N 170 213 215 465 608 602
Baseline (%) 125.7125.0 125.9 128.8 129.0129.8
B
I o
E o | .
2 i
£
4 101 -0.21 043
o
£ 204
]
o -3.0
2 PBO
£ 4.0 4 m CANA 100 mg
4
-5.0 431 = CANA 300 mg
8 430 -443
2 60| —
s .00 (95% Cl: -5.36, -2.65)
S 7.0
3 -3.89 (95% Cl:-5.24,-2.53)
£ -80 -6.97
2 —
-9.0 1-4.18 (95% CI:-6.27,-2.09)

[
-6.76 (95% Cl: -8.84, -4.68)

Davidson JA. Ethnicity Dis. 2016;26:221

DESENLACES CARDIOVASCULARES

EndoDrChen.com
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3-point MACE

CV death

Non-fatal MI

Non-fatal stroke

CV death, Ml and stroke

Patients with event/analysed

Empaglifiozin  Placebo HR  (95%CI) p-value
490/4687 282/2333 0.86 (0.74,0.99)* —e— 0.0382
172/4687 137/2333  0.62 (0.49,0.77) +—@—st <0.0001
213/4687 121/2333 0.87 (0.70,1.09) —— 0.2189
150/4687  60/2333  1.24 (0.92,1.67) ——e—— 01638
0.25 0.50 1.00 2.00
Favours empagliflozin Favours placebo

EndoDrChen.com

8/18/17

Hospitalisation for heart failure

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

Placebo

0 ¢ 12 18 2 3 36 2 @
Months
No. ot patents
Empagifiozn 4687 4614 4523 427 3988 2950 287 1634 s
Placebo 2033 271 % 273 1932 1424 1202 75 168
1 HR0.68
(95% C10.57,0.82)
p<0.0001
=
g
H n
H
5
2

No. of patients
Empagifiozin
Placebo

P
2

687

6 12 18 24 30 3 42 48
Months
4651 4608 4556 4128 3079 2617 1722 414
2303 2280 2243 2012 1503 1281 825 177
Kaplan-Meier estimate. HR, hazard ratio 18
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Primary MACE Outcome
CV Death, Nonfatal Myocardial Infarction or Nonfatal Stroke

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

9 18- P <0.0001 for noninferiority

~ p = 0.0158 for superiority

= 16

c

g 1aq

]

c 12

L]

= 10 |

=

3 8

2 6]

c

,g 4 ~— Placebo

e 2 — Canagliflozin
o T T T T T T

[ 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

Intent+ analysis v
CANVAS Program

8/18/17

CV Death Component of Primary Outcome

~ 20 4 Hazard ratio 0.87 (95% CI, 0.72-1.06) —— Placebo

;}° 18 = Canagliflozin
<

- 16 -

g

S 14

o 1

e 12

© 1

c 10

£

3 87

2 e

c

. 4

=

g 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
Canaglifiozin 5795 5723 4576 2761 2710 2651 1904

Intent-to-treat analysis '
CANVAS Program

All-Cause Mortality
. 20 7 Hazard ratio 0.87 (95% CI, 0.74-1.01) —— Placebo
3 18 - = Canagliflozin
<
= 16
c
g 144
o
c 12
© i
c 10
£
3 87
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 4279 3119 1356 1328 1292 924
Canaglifiozin 5795 5723 4576 2761 2710 2651 1904

Inter eat analysis v
CANVAS Program
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Hospitalization for Heart Failure

20 -| Hazard ratio 0.67 (95% CI, 0.52-0.87) —— Placebo
18 = Canagliflozin

16 |

Patients with an event (%)
"
=]
|

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

Intent-to-treat analysis v
CANVAS Progeam

8/18/17

Canagliflozin

Intent-to-treat analysis

Summary
Hazard ratio
(95% CI)

Primary cardiovascular outcome —— 0.86 (0.75-0.97)
CV death —o— 0.87 (0.72-1.06)
Nonfatal myocardial infarction —— 0.85 (0.69-1.05)
Nonfatal stroke e 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
— —
Favors Favors

Placebo

CANVAS Program

Al countis comtined s only European counties Allcourtres combined
Combined

Contribucion de los iSGLT2

% CVDREAL

Hospitalizacién por € (Ne309.046] Todas las causas de muerte * (N=215,622)

usonly Eupencomti
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Hospitalizacion por Insuficiencia Cardiaca

Punto final primario

CVDREAL

Database N #ofevents HR (95%CT)

us 233,798 208 —_— 0.55(0.44,0.69)
Norway 25,050 278 —-— 0.62(0.49,0.79)
Denmark 18,468 167 —a— 0.77(059,1.01)
Sweden 18378 191 —.— 0.61(0.45,082)
T3 10462 16 ———8————H  036(0.12,1.13)
Germany 2900 1 —_— 0.14(0.03,0.68)
Total 309,056 961 - 0.61(051,0.73)

Favor SGLT2 +—————— Favor oGLD
HazardRatio: 0.05 010 025 050 100 200
Para el punto final primario de_hospitalizacién por insuficiencia cardiaca hubo con el Heterogeety pvabe: 017

uso desde el inicio de iSGLT2 de un 39% (hazard ratio [HR], 0.61; p < 0.001) reduccion | (R

significativa.

8/18/17

Todas las causas de muerte — Punto final
secundario

% CVDREAL

Database N # of events HR (95% CI)
us 143,264 250 —— 038(0.29,050)
Norway 25,050 364 —-— 055(0.44,0.68)
Denmark 18,468 323 —-— 0.46(037,057)
Sweden 18378 317 —.— 0.47(0.37,0.60)
UK 10462 80 —. 0.73(0.47,1.15)
Total 215622 1334 - 0.49(0.41,057)

Favor SGLT2i +—

Hazard Ratio: 0.25  0.50

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 0GLD
0 200
Heteogeney pvalue; 009
o forSGLTZIva
wing g

COMO SE EXPLICA EL BENEFICIO
CARDIOVASCULAR?
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Heerspink H. Circulation. 2016:134:752 |

Hipotesis

Presion arterial

— Mayor impacto en ictus y no hubo diferencia

Aterosclerosis y acido urico

— No hay cambios tan tempranos

Peso

— No hay cambios tan tempranos

Electrolitos?
Sustrato energético?

EndoDrChen.cor

LV mass index (g/m?)
a

150

125 - ~e

100

a
<3
L

Mean 88.2g/m* 74.5g/m®
254 (sD) (22.0 g/m?) (19.1g/m?)

P=0.01

o4 000
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

Lateral e’ (cm/s)
o

24

Mean 8.5cm/s 9.7 cm/s
(SD) (1.6cmis) (1.2cmls)

P =0.002
Pre-EMPA Post-EMPA
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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,

), and iflozin 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.

8/18/17

Seperitt

saLT2
Merga/DAPI

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

SGLT2i
Rk,
“:L:XE\/‘:}U”‘ | Plasma
( > glucose .
8D
1 Glucagon
O ASre> ¥
O )=

1 Glucosuria
o cell

1 Ketogenesis

1 Ketone body : t Ketone bodies
reabsorption (plasma)

hen.com
Taylor SI. J Clin Endocrinol. Metab. 2015; epub junio.
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RINON: EFECTO NEFROPROTECTOR?

8/18/17

Normal physiology

3
c

SGLT-2

Hyperfiltration in early
stages of diabetic nephropathy

EndoDrChen.cor

Endobrchen.com
A normal TGF B penedior c restored TGF
- elevated < = |
G acenes ot ©
afierent dema arterole Not devery o ferent pormatiaron
normal ‘macula arteriole of GFR
arerole o taedlistion o (4 Jpst T

sT-2
inhibition
in proximal
tubule

SGLT-2 inhibition reduces
hyperfiltration via TGF

Cherney DZI. Circulation. 2014;129:587

Renal Outcome Measure

Incdent or orsering nephropathy or cardiovascular desth
Incdent or worsering nephropathy
Progression to macroalbuminuria

Doubling of serum creatinine lvel accompanied by éGFR
of 245 mifminy173 m

Initiation of renaleplacement therapy
Doubling o serum creatninelovel accompanid by eGFR
of 245 mifminj 173 m, nistion of renal roplacemant

therapy, o death from renal disazse

Incdent auminuria in ptiens with 2 norma albumin evel
baselne

EMPAREG - renal

754170 (162)
sa5/4124 (127)
o409 (11.2)

7074645 (1)

1374687 (03)

s645 (1.7)

143072778 (515)

53

EndoDrChe

Placebo.
. with even  rate/ 1000

0. analeed,
om0 @36)

38872081 (185)
3302053 (162)

602323 26)

12333 (06)

71323 61)

7031374 (51.2)

) patientyr Hazard Ratio (5% €I
953 = 061 (055-069)

760 = 061 053-070)

co et 082 (054-072)

o —— 036 (035079

2 045 (021-097)

s —t 054 (040-075)
2660 035 (037108

oi25 075 05 10 20 40

Empagiifozin better Placebo better

P Value
<0001

<0001

<0001

<0001
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Composite of 40% Reduction in eGFR,
End-stage Renal Disease, or Renal Death

20 | Hazard ratio 0.60 (95% CI, 0.47-0.77) — Placebo

~

° 18 | = Canagliflozin
< Events (n)

E 16 |

o N
g 14 - 40% eGFR reduction 239
[7) 4 End-stage renal
12

c disease/renal death 2

T 10 -

£

= 8 -

3

2] 6

=

5 4

= 2 )ﬁ_—_—_d_/—j
o

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

No. of patients
Placebo 4347 4227 3029 1274 1229 1173 819
Canaglifiozin 5795 5664 4454 2654 2576 2495 1781

Intes eat analysis v
CANVAS Program

Key Outcomes in the CANVAS Program
and EMPA-REG OUTCOME
B Hazard ratio (95% CI)
CV death, nonfatal myocardial infarction, 1—8—i; CANVAS Program
or nonfatal stroke —0—{ EMPA-REG OUTCOME
CV death ,_u_.' -
Nonfatal myocardial infarction I| 'n :|
Nonfatal stroke Ly = ==
Hospitalization for heart failure —C—t
CV death or hospitalization for heart failure |:|l o~
All-cause mortality o °
Progression to macroalbuminuria* =
" —_——
Renal composite* —a—
*CANVAS Program endpoints comparable with D'IZS O.‘S 110 210
EMPA-REG OUTCOME. Favors SGLT2i  Favors Placebo
Zinman Bet al. N Engl J M
Wanner K et al. N Engl J Me O s R

SEGURIDAD OSEA

EndoDrChen.com
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A Lumbar Spine B Femoral Neck C Total Hip
Total Men Women Total Men Women Total Men Women
p=0.6321
—
20 p=07013 ] { 03224 p=02913

p=04708

Placebo + Metformin l
M Dapaglifiozin 10 mg + Metformin

BMD Percent Change from Basel

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

EndoDrChen.cor

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-
plam) plazo y largo-plazo)

DAPA 10 m,
N=2360 N=2295 N=2026 N=1956
Eventos, n (%) 8(0.3) 17(0.7) 23(1.1) 32(1.6)

EndoDrChen.cor

Other adverse events (2)

Placebo
(n=2333) 10 mg 25mg
(n=2345) (n=2342)
n (%) Rate n (%) Rate n (%) Rate
Hepatic injury* 108 1.91 80 1.35 88 1.48
(4.6%) (3.4%) (3.8%)
Hypersensitivity* 197 3.59 158 2.75 181 3.14
(8.4%) (6.7%) (7.7%)
Bone fractures® 91 1.61 92 157 87 1.46
(3.9%) (3.9%) (3.7%)

Rate = per100 patient-years

EndoDrChen.com
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iSGLT-2 y riesgo de fracturas

Firstauthors
(Publication yars)
Nocck A @D}
Sk K 2014)

Ziman B 016

il

O rato 95% G

030005 174
021 @0L 107

i
YvrtrrrrrllerlrllIIII

1oz 084125

8/18/17

Network metanalisis

Comparisons.

Network meta-analysis
Odds ratio (95% CI)

CANA  vsPLA
DAPA

EMPA

ACT

DAPA  VsCANA

EMPA

EMPA  vs DAPA
ACT

ACT  vsEMPA

— 1.15(0.71,1.88)
——— 068 (037,1.25)
—a— 093(074,1.18)
—_— 083 (048,1.42)
e 059(027,1.27)
———— 081(048,1.37)
L 0.72(047,1.30)
—t——— 1.38(0.72,264)
—_—— 122(057,259)
e 0.89(053,1.48)

T T T
02 01r’ang HL' Diab Ob%s Metab®2016. Early online Jul 13
Incidence, /N (%)
AIICANA Non-CANA
Monotherapy 43%2(1.0)  1/192(0.5) =
Add-on to MET vs PBO/SITA ~ 9/735 (1.2) 5/549(0.9) "
Add-on to MET vs GLIM 23/968 (2.4)  12/482 (2.5) —
Add-on to MET + SU 3/313(1.0) 2/156 (1.3) I Em—
Add-on to MET +SUvs SITA ~ 4/377 (1.1) 5/378 (1.3) —
Add-on to MET + PIO 3/227 (1.3) 0/115(0) NA
Older patients 15/477 (3.1)  5/237 (2.1) —
Moderate renal impairment /179 (1.1) 2/90 (2.2 —_—.
CANVAS 114/2886 (4.0)  37/1441 (2.6) —-—
r
0.05 1
HR (95% Cl)
Incidence, /N (%)
AIICANA Non-CANA
Pooled non-CANVAS studies  63/3668 (1.7)  32/2199 (1.5) — -
CANVAS 114/2886 (4.0)  37/1441 (2.6) A
Overall population 177/6554 (2.7)  69/3640 (1.9) e
r 1
05 1 3

watts NB. T ERdocrinol Metab. 2015.
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Low-trauma Fracture

~ 20 1 Hazard ratio 1.23 (95% CI, 0.99-1.52) — Placebo

S I
> 18 —— Canagliflozin
<

] 16 -

g 14

]

c 12

L]

< 10

=

3 87

2 6

c

2 4

=]

g 2

o T T T T T T
o 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 Propiem

8/18/17

Fractures

Event rate per

1000 patient-years .. o o

Canagliflozin Placebo (95% CI)
Adjudicated low-trauma fractures

CANVAS Program
(Heterogeneity p = 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 p—t 0.76 (0.52-1.12)

All adjudicated fractures

CANVAS Program
(Heterogeneity p = 0.005) 15 12 L 4 1.26 (1.04-1.52)

CANVAS (n = 350) 17 11 ot 1.55 (1.21-1.97)

CANVAS-R (n = 146) 11 13 ———i 0.86 (0.62-1.19)

— 11 T 1 1
0.25 0.5 1.0 2.0 4.0 8.0

—
Favors Canagliflozin Favors Placebo

CANVAS Program
Lower-extremity Amputations

~ 20 7 Hazard ratio 1.97 (95% CI, 1.41-2.75) — Placebo

GQ 18 = Canagliflozin
<

- 16 -

§

: 14 -

£ 12

- 10 -

s

3 8 |

2 6

c

o 4

8

s 2

o T T T T T T
0 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

icated to health au
based on IDMC letts VA P

26



Highest Level of Amputation

Event rate per
1000 patient-years Hazard ratio

Canagliflozin Placebo (95% CI)

(AI'I' :";g';t)a“""s 6.3 3.4 ——i 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

T T T 1 1
0.25 0.5 1.0 2.0 4.0 8.0
— —

Favors Favors
Canagliflozin Placebo

_ CANVAS Propiem

8/18/17

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 (1.3-2.5)
Presence of CV disease 15 (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

_ RS P

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

EMPA-REG OUTCOME®** CANVAS? CANVAS-R?

Placebo CANA300 | Placebo
(N=1441) (N=1441) |(N=2903) [(

4301.8)

Patients with

4208)  46(20) 22(15)  S0(35) 4531 25(09)  45(1S)

=

per 1,000 patient-

Hazard ratio

v For 19,
Sxcluced rom the anaysas.
azc ratofor poced coses

CANVAS Program

EndoDrChen.com
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Efectos adversos

* Infecciones genitales: 10% mujeres y 5%
hombres

* Caida inicial de TFG e hipovolemia que luego
normalizan

* Hipotensidn postural: adultos mayores y
diuréticos de asa

8/18/17

Como se usan?

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

QUE INDICAN LAS GUIAS?
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Y ng. and diabetes education
Mono-
therapy Metformin
Efficacy” | high
Hyporisk | fow risk.
woight || neutral /loss
Side effocts | G lactic acidosis
Costs’ || tow
al
therapy’
Effcacy” || nign
Hypo risk ||
Weight
Side offocts |
Costs®
Triple
therapy
o120 _J{| o
or[seurzi | | or orrai]
o [t | [ ]
rapy ana p a0
2dd GLP--RA seLrzi:
‘Metformin
Combinatl +
injectable Basal insulin + [Elgadaaed or [ cipara |
therapy' " ————
L

LIFESTYLE THERAPY

(Including Medically Assisted Weight Los

MONOTHERAPY* SYMPTOMS
/ Metformin L WA NO YES
TRIPLE THERAPY* +“

 GLP-1RA v GLEIRA

o selri DuAL INSULIN
. slrai R — v GLPIRA Therapy +
P-4

/e v . sar p Other
= MET & 7o MET * = Agents
i 120 orother A - orother A 122 —_ e
[ — i .
SN +/ Colesevelam Indine/ DPP-4i

|9|

Bromocriptine QR
—— ADD OR INTENSIFY

AGi — INSULIN

Referto Insulin Algorithm

N |_ + .

4 SU/GLN
ot stgostin 3 months

{

proceed o Dual Therapy fnotatgost —_—
in’ months
roceadto LEGEND
Tipe Therapy tnotatgostin
5 months proceed Few adverse evens nor
wor ntensty Y ol benets

iy @] i

© Orderof mediations represents a suggestd hirarchy of usage:
lengih of ine efect rengih of recommendaton

1 PROGRESSION OF DISEASE

COPYRIGHT & 2017 AACE MAY NOT =

Use with caution

Guias ESC

empagiioinshould be considered in pasents with type 2 dabetes in order topreventor dly the onsetof HFand prolong . | lla [N

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

EndoDrChen.cor
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Preguntas...
chenku2409@gmail.Com
EndoDrChen.Com

EndoDrChen.cor
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