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Tratamiento de la diabetes con enfermedad CV

Cambios a estilo de vida saludable (¥ peso)

AACE 2017

Lipidos PA

Glucemia o HbA1lc

J.E Ascaso. HC-UV



Cumulative mortality and incidence of the composite cardiovascular
or death endpoint

intensive-therapy group
1007 conventional-therapy =~ 1007

group

75

________

Cumulative mortality (%)
Death or CVD event (%)

0 4 8 12 16 20 0 4 8 12 16 20
Years since randomisation Years since randomisation
Number at risk
Intensive 80 76 66 58 54 43

Conventional 80 78 65 45 34 24

Number at risk
Intensive 80 66 56 49 41 31
Conventional 80 61 40 27 18 13

21 years follow-up on the Steno-2 randomised trial

J.E Ascaso. HC-UV

Diabetologia 2016; 59:2298-2307



Control glucéemico o de la HbAlc



Glycemic Control: Mortality & CV Events in TZIDM

Trial Years n(atstart) All cause mortality HR (95% Cl) P Incident cardiovascular events HR (95% Cl) P

Glucose lowering intervention trials

UKPDS (SU-insulin group)® 10 3,867 o 0.87(0.79-0.96)  0.007 -I-‘ 0.85(0.74-0.97) 0.01
UKPDS (metform group)* 10 753 o 0.73(0.59-0.89)  0.002 -0 0.67 (0.51-0.89)  0.005
ACCORDION® 9 8,601 & 1.01(0.92-1.10) 091 l 0.94(0.88-1.00)  0.05
ADVANCE-ON® 10 8494 'ﬂ' 1.00(0.92-1.08) 091 * 1.00(0.92-1.08)  0.93
VADT 118 1,791 o 1.05(0.89-1.25)  0.54 ‘I“% 0.83(0.70-0.99) 0.04
DCCT/EDIC? 30 1,441 —a— 0.67 (0.45-0.99)  0.048 —a— i 0.70(0.52-0.93) 0.016
00“507 100 1.;0 Z.bO 0.:)0 0.50 I.BO 1.;0 2.60
Favours Hazard ratio Favours Favours Hazard ratio Favours
intensive 95% Cl) conventional intensive (95% Cl) conventional

Diabetologia 2016. doi.org/10.1007/ s00125-016-4065-6
J.E. Ascaso. HC-UV



Imtensive glucose control and macrovascular outcomes

. Hozardratio p v
Pre-specified (o5t Cly it
subgroups
Sex
Male 8.870/849 7.940/851 @ 0.90 (0.82-0.99)
0.64
Female 5450345 47891325 - 094 (0.81-1.10)
Age
Age <65 years  8,937/573 7.338/518 - 0.89 (0.79-1.01)
0.64
Age 265 years  5,383/621 5.391/658 < 0.93 (0.83-1.04)
HbA,
< 5,891/423 4,906/405 - 0.83 (0.64-1,06)
7.5%-85% 43921343 4,119/376 - 0.84(0.73-098) 022
>8.5% 37850406 3570389 - 099 (0.86-1.14)
Duration of diabetes
<5 years 4910334 33141279 - 0.84(0.71-0.98)
5-10 years 2218249 2222248 - 100 (0.84-1.20) 032
10 years 2053257 20601276 - 093 (0.78-1.10)
History of macrovascular disease
Present 3,974/555 3,947/544 - 1.00 (0.89-1.13)
0.04
Absent 10,346/639 8,782/632 > 0.84(0.75-0.94)
History of microvascular disease
Present 1523222 1595223 B 1.02 (0.85-1.23)
019
Absent 12,554/940 10.891/917 4 0.89 (0.81-0.98)
05 10 0

Hazard ratio (95% CT)

Turnbull et al. Diabetologia 2009; 52:2288-98

HbA1lc
<7.5%

Hazard ratio p value for test
(95% Cl) of difference

0.83 (0.64-1.06)

(7.5-8.5%

(
<| 084(0.73-098)) 0.22

>8.5%

Duration of Diabetes

<> 0.99 (0.86-1.14)

( <5years

<& 0.84(0.71-0.98))

5-10 years
>10 years

History of macrovascular

disease
Present

: 1.00 (0.84-1.20)  0.32
0.93 (0.78-1.10)

<> 1.00(0.89-1.13) 0.04

(Absent

<& | 084(0.75-0.94))

Favours more Favours less

intensive intensive
J.E Ascaso. HC-UV



Hipoglucemiante ideal en la diabetes tipo 2

v Normaliza la glucemia (HbA1c) sin efectos secundarios:

- No hipoglucemias (GD <70 mg/dL - Aumentan el riesgo CV coronario y

cerebral).

- No aumento de peso = empeora la diabetes y otras alteraciones

metabalicas.
v Disminuye la morbi-mortalidad cardiovascular.
v Disminuye complicaciones cronicas.

v Mantiene la integridad de las células del islote.

J.E Ascaso. HC-UV



Hipoglucemiantes

Eficacia Peso HG Efectos 22y ECV Precio
. . Digestivos, rara acidosis lactica. No IRC FG <45
Metformina alta =N+ \ moderada episodios ECV (UKPDS) ¥
Sulfonilureas/ alta ~ 2~ Hipoglucemias N
Glinidas + Precondicionamiento de isquemia miocardica
R +/- Edema e insuficiencia cardiaca
Pioglitazona alta T \ episodios ECV (PROactive) i
Inh DPP4 media - | __ Bien tolerados .
Acciones cardioprotectoras?
Analogos Alta ¢ +/- Néuseas. ¥ episodios ECV (LEADER) s
RGLP1 Protecciéon masa de células beta?
. Infecciones urinarias y vaginales
Inh SGLT2 media/alta| +/- V episodios ECV e Insuf cardiaca (EMPAREG) i
Insulina B Muy alta ™ ) Hipoglucemias ++

HG = hipoglucemia

J.E Ascaso. HC-UV




Hipoglucemiantes no insulinicos

Farmacos con efecto incretina

Respuesta insulina después de la administracion de glucosa oral e intravenosa

No diabéticos con peso normal Diabéticos con peso normal
#%Oral @Intravenosa #0ral @Intravenosa
80 80
60 60
40 40
20 20
0 0
0 30 60 90 120 150 180 0 30 60 90 120 150 180
Tiempo (min) Tiempo (min)

Perley M, et al. ] Clin Invest 1967; 46:1954-62

Efecto mediado por las hormonas gastrointestinales: GLP-1 y GIP

J.E. Ascaso. HC-UV



Actividad biologica de GILP-1

- Corazon

Cerebro
T Neuroproteccién e
J Apetito = " Funcidn cardiaca

U Adiposidad \

Tejido adiposo y muscular
‘N Absorcién de glucosa

N Almacenamiento
de glucosa ’\ Pancreas
N Sensibilidad

alainsulina SN {’I‘ Secrecion de insulina
J Secrecion de glucagdn

Estdmago
J Vaciado géstrico

Higado

J, Produccidn

de glucosa N Biosintesis de insulina

" Proliferacion de células beta

Baggio LL, Drucker DJ. Gastroenterology. 2007;132:2131-57. \ Apoptosis de células beta J.E Ascaso. HC-UV




Agonistas RGLP1

Actividad biolégica o tisular

GLP-1 Postprandial (pmol/l)

Inhibidores DPP4

GLP-1
9-36

Comida

20

o

* p<0.05

@ Sujetos no diabeticos
@ DMT2

'] 60 120

Tiempo (min)

180 240

J.E. Ascaso. HC-UV



Hipoglucemiantes no insulinicos

IDIPP-4
Cambio HbA1c % Cambio en peso (Kg) PO GETEE
: PR e RR (IC95%)
7 -0,14 0,63 (0,26-1,71)

Julio 2008. Comité Asesor de la FDA elaboré una guia para determinar la seguridad CV de
los nuevos farmacos para el tratamiento de la DM2

Los ensayos con iDPP4 se disefiaron para demostrar no inferioridad con el comparador.
NO PARA EVALUAR BENEFICIOS CARDIOVASCULARES

J.E Ascaso. HC-UV



Estudiios com Inhibidores de DIPIP-4 (IDPP-4)

Saxagliptina Savor-TIMI 53 vs placebo completado
Alogliptina Examine vs placebo completado
Sitagliptina Tecos vs placebo completado
Linagliptina Carolina vs glimepiride 2018
Carmelina vs placebo 2018
Omarigliptina Omneon vs placebo 2020
Anagliptina
Vildagliptina

Teneligliptina

J.E Ascaso. HC-UV



DPP-4 Imhibitor CV Qutcomes Trials

SAVOR-TIMI 53 EXAMINE TECOS
Active . - N
comparator Saxagliptin Alogliptin Sitagliptin
Patients T2DM T2DM T2DM
CV risk at History of or at risk WA EV,E!-'t i

o (Ml or UA requiring  Pre-existing CVD
baseline for CV events Doy
hospitalization)

N 16,492 5380 14,671
Median
follow-up 2.1vyears 1.5 years 3 years

Scirica BM, et al. N Engl J Med. 2013;369:1317-1326.
White WB, et al. N Engl J Med. 2013;369:1327-1335.
Green JB, et al. Am Heart J. 2013;166:983-989.

Patients With Endpoint, %
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Primary End-Point. CV Death, MI, Stroke

SAVOR-TIMI 53

HR = 1.00
95% Cl: 0.89-1.12
P=.99

8.77% 8.8%

Cumulative Incidence of Primary

Saxagliptin Placebo

Saxa +27% RR

Endpoint Events, %

5]
o

e e e
N OB oy 0

—
o

Hospitalizacién por IC

o N B O ®
L

EXAMINE

HR =0.96

C= 1'1616%
15.4%

Patients With Events, %

Alogliptin Placebo

[

—
=

]
o o O

=
o N

TECOS

HR =0.98
95% CI: 0.89-1.08
P=.65
14.4%

15%

Sitagliptin Placebo

J.E. Ascaso. HC-UV



HR estimates jfor secondary compaosite CV endpoints witlh
Linagliptin versus total comparators

Favours Linagliptin Favours Comparators
0.17 0.36 0.78
CV death, MI or Stroke ®

All CV events 033 0'55 0.94
0.15 0.34 0.75
FDA-custom MACE L
] I . I
0,25 0,5 2

HR (95% ClI) of linagliptin to control

Johansen et al. Cardiovascular Diabetology 2012, 11:3 J.F. Ascaso. HC-UV



Imhibidores de DPP4 y riesgo CV.
Meta-andlisis de estudios clinicos randomizados

Teiale | s wWith OR (95%Cl) p :

events :

MACE 70 63 0.71 (0.59-0.86) <0.001 -29% I:
AMI 62 a1 0.64 (0.44-0.94) 0023 | 360 +:
Stroke 63 29 0.77 (0.48-1.24) 0.290 H_L
Mortality 53 30 0.60 (0.41-0-88) 0008 | -40% H—'i
CV Mortality 48 20 0.67 (0.39-1.14) 0-140 — L

Favours DPP4i Favours Comparators

Modified. Monami M. et al. Diabetes Obes Metab. 2013; 15(2):112-20 J.E. Ascaso. HC-UV



Resumen de iDPP4

v" Disminucion moderada de la HbAlc
v No modifican desfavorablemente el peso.
v" Bajo riesgo de hipoglucemia.
v’ Son seguros, especialmente en ancianos y en sujetos con IRC.
v’ Meta-andlisis:
* Indican beneficios cardiovasculares.

* Pendiente de confirmar en ensayos de larga evolucion disefiados
con la variable principal ECV.

J.E Ascaso. HC-UV



Hipoglucemiamntes mo insulinicos
ARGLPI

DURATION-1. Exenatida larga accién

Reduccién de peso (DURATION-1)°

Reduccion de HbA,, (Extension de estudio abierto DURATION-1)"* @ BYDUREON*
W, @ 00 “ (n=148)
\ Todos los suj ~ Valor basalde pescr 102 kg
jetos BYDUREON® AN
‘\\ recibieron BYDUREON® ’ =120} wD * ‘\\‘ . & Exenatida BID
05 L RS g 20 L (n=147)
\ @ ExenatiaBiD z = \‘t Valorbusal  pesc 102y
-~ \ =5 t
\ Valor basal de BB 8% Q
¢ L} : 0-»BrouREON" Sea LN
FR . i {n=121) og” 2o
_g \\:\ H co ‘.‘-\_‘\
c .. i v m S -‘-_
a5 e 5 340 Tl
9" v Qe e FS -
3 N Wy 00 2 00 - A - 9 3 6 kg
N, il ¥ Vs e = - . LT TN il T !
: | L " oo f ¥ é
o . \ .. . H RaYe N 2940 -
E 20 - +--,,-*-+--+--IQ> 4 . Ev 317 kg
. 1 . . L
8 2,0% 93
25 S0
*P<0,05 Anslisis de Analsis por
\ i pacientes evaluabl \ intencion de tratar.
0 6 10 14 18 2 B 30336 40 M B s 0 6 10 4 18 2 % 0 pckeretals
Tiempo (semanas) Tiempo (semanas)

Drucker D] et al. Lancet. 2008;372:1240-1250. J.E Ascaso. HC-UV



Estudlios comn ARGLP-1 y episodios CV

Lixisenatida ELIXA vs placebo 2105
Liraglutida LEADER vs placebo 2016
Semaglutida SUSTAIN-6 vs placebo 2016
Exenatida sem EXSCEL vs placebo 2018
Exenatida FREEDOM-CVO vs placebo 2018
Dulaglutida REWIND vs placebo 2019

Albiglutida

HARMONY Outcomes vs placebo 2019

J.E Ascaso. HC-UV



LEADER (Liraglutida)

DMT2 12 afios de evolucion e IMC 32

N 9340
run-in Placebo + standard of care H Safety follow-up ]
Basal
I s R B Gommmmmmmm e m e m e >
Hypertension 90.7% 2 wk Minimum duration 3.5y i 30d
Hyperlipemia 80.8% Screenlng Randomlzatlon (1:1) ~ Maximum5y End of
LDL-C 89.5 mg/dL, estatin Double-blind Minimum 611 primary events treatment
ACEI o ARAII, [ \
HbAlc 8.7% /Key inclusion criteria \ Key exclusion criteria
* T2DM, HbAlc 27.0% * TIDM
St = + Antidiabetic drug naive; OADs and/or * Use of GLP-1RAs, DPP-4 inhibitors,
. basal/premix insulin pramlintide, or rapid-acting insulin
Age 250 y and established CVD or chronic renal * Familial or personal history of MEN-2 or
failure MTC

Age 260 y and risk factors for CVD } \ /

Marso SP et al. Am Heart ] 2013;166:823--30 J.E. Ascaso. HC-UV



LEADER (Liraglutida)

A HbA; B Body Weight
75 96 9
204
9.0 70
G4 4
Placebo 5 = a 202
5 ° o
~ B8O 1 s teo E X 924 Placebo =
# > - 200 w
< A 55 2 S A )
o Liraglutide £ s 901 T
© H $ 198 2
< 70 50 o
£ 3 — .| &
881 -
A g a Liraglutide 196 3
6.0 40 =
) 861 194
35
192
5.0 30 i
036 12 18 24 30 36 42 48 54 EoT* 0 € R e 36 48 EOT*
Time since randomization ths) Time since r ion ( )
Number of patients at each visit Number of patients at each visit
Uraglutide 4668 44024355 4295 4135 4034 3877 3810 2349 809 101 3705 Uiraglutide 4667 4434 4324 4088 3835 824 3708
Placebo 467244134355 4235 4030 3905 3742 3640 2303 756 87 3561 Placebo 4671 4423 4285 3970 3680 766 3555

Marso SP et al. NEJM 2016

J.E. Ascaso. HC-UV



LEADER (Liraglutida)

Primary Outcome: 3-point MACE: CV
death, nonfatal MI or nonfatal stroke

|
25 Placebo
g
£2{ HRO0.87 (95% CI 0.78-0.97) Trouide
s p=0.005
L ¥ 13%
£
x
310
1]
£
85
=1
I3
[
0 6 12 18 24 30 36 42 48 54
Time from randomization (months)
Patients at risk
Liraglutide 4668 4515 4356 4221 4063 3914 3793 3682 1452 395
Placebo 4672 4506 4336 4157 4002 3857 3697 3581 1410 366

Marso SP et al. NEJM 2016

Nonfatal Ml
Nonfatal Stroke

20 All-causes Death
. HR: 0.85
134 95% C1 (0.74-0.97)
P=.02 Plac n'hn
10
5 Liraglutide

v 15%

— . . s . . .
0 6 12 18 24 30 36 42 48 54

2. CV Death
HR: 0.78
154 95% C1 (0.66-0.93)
" P =007 Vv 229%
Placebo
54

Liraglutide

T

0 6 12 18 24 30 36 42 48 Sld

HR 0.88 (95%CI 0.75-1.03) p 0.11
HR 0.89 (95%Cl 0.72-1.11) p 0.30
Hospitalization HF HR 0.87 (95%Cl 0.73-1.15) p 0.14

J.E. Ascaso. HC-UV



LEADER (Liraglutida)

Time to first renal event
Macroalbuminuria, doubling of serum
creatinine, ESRD, renal death

10
g Placebo _____
bos 8 o
c _-——r
g et
o i
c 6 l‘
L R .
F Liraglutide
]
2 v 22¢
g J 22%
] 5 HR: 0.78
§ 95% Cl (0.67-0.92)
p=0.003
0 6 12 18 4 0 % 2 48 54
Patients at risk Time since randomization (months)
Liraglutide 4668 4635 4561 4492 4400 4304 4210 4114 1632 454
Placebo 4672 4643 4540 4428 4316 4196 4094 3990 1613 433

Marso SP. NEJM 2016

First microvascular endpoints

Hazard ratio
(95%Cl)
Number of patients
Microvascular endpoint [ag 0.84(0.73-0.97)
Renal event HH 0.78(0.67-0.92)
New onset of persistent macroalbuminuria* el 0.74(0.60-0.91)
Persistent doubling of serum creatinine® = 0.88(0.66-1.18)
Need for continuous renal replacement therapy —- 0.87(0.61-1.24)
Death due to renal disease Tt 159(0.52-4.87)
Eye event Fré— 1.15(0.87-1.52)
Vitreous hemorrhage —— 1.45(0.84-2.50)
Treatment with photocoagulation or intravitreal agent e 1.16(0.87-1.55)
02 05 1 3
Hazard ratio (95% CI)
Favors Liraglutide  Favors Placebo

The cumulative incidences were estimated with the use of the Kaplan—Meier method, and the hazard ratios with the use of the Cox
proportional-hazard regression model. The data analyses are truncated at 54 months, because less than 10% of the patients had an
observation time beyond 54 months. Cl: confidence interval; ESRD: end-stage renal disease; HR: hazard ratio.

J.E. Ascaso. HC-UV



SUSTAIN-6 Semaglutida

(once-weekly) Glycated Hemoglobim and

Body Weiglht.

Basal

2735 of the patients (83.0%) had established
CVD, CKD, or both

Body weight 92 Kg

SBP 135.6 mmHg

LDL-C 83.5 mg/dL, estatin

HbAlc 8.7%

Duration DM 14 yr

SUSTAIN-6 ClinicalTrials. NEJM 2016; 375;1935

A Glycated Hemoglobin

9.0
1
8.5+
8.0
7.54

7.0

6.5+

Mean Glycated Hemoglobin (%)

0.0 -

Placebo, 1.0 mg

72.1

Semaglutide, 0.5 mg

Placebo, 0.5 mg

3 -67.1

<
Mean Glycated Hemoglobin
(mmol/mol)

0o 8

30 44 56 68 80
Weeks since Randomization

B Body Weight
934

924
914
90
89

88

Mean Body Weight (kg)

874

i

1

}
b

Semaglutide, 0.5 mg

Placebo, 0.5 mg

0 T
0 8

30 44 56 68 80

Weeks since Randomization

1
92 104

J.E. Ascaso. HC-UV



Cardiovascular Qutcomes.

v Primary outcome (a
composite of
cardiovascular death,
nonfatal myocardial
infarction, or nonfatal
stroke) (Panel A)

v Nonfatal myocardial
infarction (Panel B)

v Nonfatal stroke (Panel
0)

v’ Death from

cardiovascular causes
(Panel D).

SUSTAIN-6 ClinicalTrials. NEJM 2016; 375;1935

A Primary Outcome

B Nonfatal Myocardial Infarction

1004 100
90 109 Hazard ratio, 0.74 (95% Cl, 0.58-0.95) 90 57 Hazard ratio, 0.74 (95% Cl, 0.51-1.08)
9 P<0.001 for noninferiority Blacebo P=0.12 Placebo
g 80 § P=0.02 for superiority K 80 4
= 70 = 704 \l, (y
2wl i\ 26% P Ll )V 26%
I H 0 Semaglutide & ) Semaglutide
£ 50 £ s0
H e E
o 404 2 2 401 1
& 304 1 & 30
& 0 T T T T T T T T T T T ™ b O-f T T T T T T T T T T T T ™
& 20 [ 16 24 32 40 48 56 64 72 80 88 96 104109 & 209 0 8 16 24 32 40 48 56 64 72 80 88 96 104109
104 104
o T T T T T T T T T T T ™ o T T T 7 T T T T T T T T ™
0 8 16 24 32 40 48 56 64 72 80 88 96 104 109 0 8 16 24 32 40 48 S6 64 72 80 88 96 104 109
Weeks since Randomization Weeks since Randomization
No. at Risk No. at Risk
Placebo 1649 1616 1586 1567 1534 1508 1479 Placebo 1649 1624 1598 1587 1562 1542 1516
Semaglutide 1648 1619 1601 1584 1568 1543 1524 Semaglutide 1648 1623 1609 1595 1582 1560 1543
C Nonfatal Stroke D Death from Cardiovascular Causes
100+ 100+
% 59 Hazard ratio, 0.61 (95% Cl, 0.38-0.99) 0. 59 Hazard ratio, 0.98 (95% Cl, 0.65-1.48)
g P=0.04 7 P=0.92
T 804 4 < 80 4
K *
£ 7 3 \1/ 390/0 Placebo g 3 \l/ 2% Placebo
o 60+ o 60
£ s0q g £ s0q g
H ) H
H 40 1 Semaglutide 2 404 1 Semaglutide
g 309 8 30
= 0 T T T T T T T 1 s 0= T T T T T T T T ™1
& 204 0 16 24 32 40 48 56 64 72 30 88 9 104109 & 209 0 8 16 24 32 40 48 56 64 72 80 88 96 104109
10+ 10
o T T T T T T T T 7 T T 1 o T T T T T T T T T T T T ™1
0 16 24 32 40 48 56 64 72 80 88 96 104109 0 8 16 24 32 40 48 S6 64 72 80 88 96 104109
Weeks since Randomization Weeks since Randomization
No. at Risk No. at Risk
Placebo 1649 1629 1611 1597 1571 1548 1528 Placebo 1649 1637 1623 1617 1600 1584 1566
Semaglutide 1648 1630 1619 1606 1593 1572 1558 Semaglutide 1648 1634 1627 1617 1607 1589 1579

J.E Ascaso. HC-UV




GLP-1 receptor agonists on primary and secondary CV outcomes in the
LEADER trial and SUSTAIN-6

Study duration (y) 4

GLP-1RA Liraglutide / day
Patients (n) 9340

Major CV events \13% (p 0.01)
Myocardial infarction \14% (p 0.04)
Non-fatal Stroke V11% (p 0.30)
CV Death $22% (p 0.007)
Total mortality \15% (p 0.02)

Modified. Verges & Charbonnell. Diabetes & Metabolism 2017;43: §3-512

2

Semaglutide / week
3297

\26% (p 0.02)
V1% (p 0.38) NS
\y39% (p 0.04)

NS

NS

J.E Ascaso. HC-UV



Hipoglucemiamntes mo insulinicos
ISGLTZ

Glomérulos Tiibulo Proximal Tubulo Distal T. Colector

Filtracion de R
glucosa 180 g dia Lo, S1
Reabsorcion de
glucosa

S2

Wright EM. Am ] Physiol Renal Physiol 2001,280:F10-8
Lee Y], et al. Kidney Int Suppl 2007;106:527-35
Brown GK. | Inherit Metab Dis 2000;23:237-46 J.E Ascaso. HC-UV



Imhibition of Glucose Realbsortion via the SGLTZ Pathway

Tubular lumen

Glucose

gt capacity
Lpw affinity

v

Nair S, et al. ] Clin Endocrinol Metab 2010; 95:34-42

GLUT2

Blood

Na/K
ATPase
Pump N excreciéon
de glucosa
V' Glucemia \VEnergia
l (calorias)

V' HbA1c Pérdida peso

N excrecion
de Na*

v
\Carga de Na*

J.E. Ascaso. HC-UV



V' HbAlc

Inhibidores SGLT-2

|

\ Estrés oxidativo
\ Actividad SNS
VAU

\ TG y NcHDL

Dosis Uinica
Via oral

Eficacia

Bajo riesgo hipoglucemias
independiente <
de célula beta

Buen perfil de seguridad

4 \ Hiperfiltracién
.S
T
= \ Albuminuria A
o -
o Pérdida
§ = ponderal
O wn
o ©
5
) Natriuresis
=
{ J PA

Aplicable a cualquier nivel
del algoritmo terapéutico

Inzucchi et al. Diab Vasc Dis Res 2015;12:90-100.

Efecto duradero

J.E Ascaso. HC-UV



SGLTZ imhibitors CV Evemnts amnd Mortality

Empagliflocina

Canagliflocina

Dapagliflocina
Estugliflocina
Ipragliflocina

Tofogliflocina

EMPA-REG OUTCOMES vs placebo

CANVAS vs placebo
CANVAS-R

CREDENCE vs placebo
DECLARE-TIMI 58 vs placebo

NCT0198681

2015

2017

2017

2020

2019

2021

J.E Ascaso. HC-UV



EMIPA-REG Outcome (Empagliflocina)

v DMT2 con ECV (IAM, ictus, angor inestable, EAP).
v" Objetivo primario: ECVM (muerte cardiovascular, IAM no mortal, ictus no mortal).

Key inclusion criteria:

* Age63yr, BMI<45kg/mZ HbA1c 8%;
+ eGFR =230 mL/min/1.73m? (MDRD)
* 1AM 46%

No diferencias

Screening “a““";“t"’ a‘f"j""“ Empagliflozin 10 mg enre Brupos:
and treate
AR (n=7020) (n=2345) Tiempo de evolucién
Medicacion

Empagliflozin 25 mg

(n=2342)

Zinman B et al. NEJM 2015;373:2117-28
J.E. Ascaso. HC-UV



S
< 85
i HbAlc Placebo
f a0 Empagliflozina 10 mg
@ Empagliflozina 25 mg
o 751
i
3 7,0
©
o
2 65
=

6!0 I [ 1 1 T [ 1 T ] T [ I

0 12 28 40 52 66 80 94 108 122 136 150 164 178 192 206
Semana

145
5 143
52 PAS
SE 139
we
%‘_& 187 Placebo
g% 135 Empagliflozina 25 mg
ag-.ﬁ 133 Empagliflozina 10 mg
TE
&5 131
g E 129

127

125

0 16 28 40 52 66 80 94 108 122 136 150 164 178 192 206

Semana

Media ajustada (EE) peso (kg)

00, EMIPA-REG Qutcome (Empagliflocina)

90

88

8

Placebo

Empagliflozina 10 mg

& : —+
- - Empaglifiozina 25 mg
82
80 +— T T T T ]
0 12 28 52 108 164 220

Semana

\ Peso y PA
No son dosis dependiente
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EMIPA-REG Outcome (Empagliflocina)

Primary Outcome

CV Death, Nonfatal MI or Nonfatal Stroke £
20- g
< Pl H
S acebo i
= 154
5 V149%
& Hazard ratio, 0.86 (95.02% Cl, 0.74-0.99) -
< 10 P=0.04 for superiority Empagliflozin
3 No. at Risk
5 e "
E o
g
c T T T T T T T 1 T
0 6 12 18 24 30 36 42 48 2
Month §
No. at Risk E;f
Empagliflozin 4687 4580 4455 4328 3851 2821 2359 1534 370 &
Placebo 2333 2256 2194 2112 1875 1380 1161 741 166
No. at Risk
Empagliflozin
Placebo

Zinman B et al. NEJM 2015;373:2117-28

.. All-Cause Mortality
Placebo
\32%
10
Hazard ratio, 0.68 (95% Cl, 0.57-0.82)
P<0.001 Empagliflozin
5
T T T T T T T 1
6 12 18 24 30 36 42 48
Month
4687 4651 4608 4556 4128 3079 2617 1722 414
2333 2303 2280 2243 2012 1503 1281 825 177
9 Placebo
| CV Death
A \V38%
87 Hazard ratio, 062 (35% C1, 0.49-0.77) Empaglifiozin
54 P<0.001
4
34
24
1
o T T T T T T T 1
0 6 12 18 24 30 36 42 48
Month
4687 4651 4608 4556 4128 3079 2617 1722 414
2333 2303 2280 2243 2012 1503 1281 825 177
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EMIPA-REG Qutcome

RRR P
3-point MACE —@— 14% .0382
CV death O 38% <.0001
0,

Nonfatal MI > 13% 2189
Nonfatal stroke @ . N24% .1638

0.25 0.50 1.00 2.00

- B
Favors empagliflozin Favors placebo

J.E. Ascaso. HC-UV



EMIPA-REG Outcome (Empagliflocina)

Hospitalization for Heart Failure

79 Placebo ]
£ 5 s IlJ
£ 5] ¥35%
& Hazard ratio, 0.65 (95% Cl, 0.50-0.85)
< 41 P=0002 Empagliflozin e
3 : -
2
5 5
s 2
o
a .
1_
0 T T T T T T T T 1
0 T T T T T T T 1 o 3 12 -] III":‘“ 30 E) 43 48
0 6 12 18 24 30 36 42 48 ) i
Month : < ; o
No. at Risk
Empagliflozin 4687 4614 4523 4427 3983 2950 2487 1634 395
Placebo 2333 2271 2226 2173 1932 1424 1202 775 168

Zinman B et al. NEJM 2015;373:2117-28 J.E. Ascaso. HC-UV



Postulated changes in myocardium fuel metabolism before
and ajfter SGLTZ inhibitor (SGLT21) therapy

P/O ratio reflects the number of
molecules of ATP produced per
atom of oxygen reduced by the
mitochondrial electron transport
chain.

Diabetes Care 2016;39:1115-22

T2DM Heart
T Fat Oxidation

»L Glucose Oxidation

wlv P/O Ratio

VL Cardiac Work Efficiency

|

1 Myocardial Contractjit
I

\

T Incidence/Progression
of Heart Failure

With
SGLT2i

Treatment

—

l Fat Oxidation

T Glucose Oxidation
1 BHOB Ox

T P/O Ratio

TCard‘zac Work Efficiency

T Myocardial
Contractility

llncidence/ngressiun
of Heart Failure
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EMIPA-REG. Efffect om CV Death imn Subgroups by Age

EMPA PBO Treatment by

n With n With Age Group
CV Death Events/N % Events/N % HR (95% Cl) Interaction
All patients 172/4687 3.7 137/2333 59 0.62(0.49-0.77) ——
Age at baseline (y) :
<65 85/2596 3.3 59/1297 45 0.72(0.52-1.01) —

i P=.484

65 to <75 59/1667 3.5 51/808 6.3 0.54(0.37-0.79) —e——o
>75 28/424 66 27/228 118 0.55(0.32-0.94) — o

ADA 2016

0.25 0.50 1.00 2.00
HR (95% CI)

Favors EMPA Favors PBO
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Kaplan-Meier Analysis of Two Key Renal Qutcomes.

Incident or Worsening Nephropathy

100
90+
80+
70
60
504
404
304

Cumulative Probability
of Event (%)

Hazard ratio, 0.61 (95% Cl, 0.53-0.70)
P<0.001

RRR: 39 %

Empagliflozin

No. at Risk

Empagliflozin 4124
Placebo 2061

T T T T T T T 1
6 12 18 24 30 36 42 48

Month

3994 3848 3669 3171 2279 1887 1219 290
1946 1836 1703 1433 1016 833 521 106

Wanner C, et al. N Engl ] Med 2016;375:323-34.

Post Hoc Renal Composite Outcome

Cumulative Probability
of Event (%)

No. at Risk
Empagliflozin
Placebo

100+
90| RRR: 66 %
804 8
704 71 Hazard ratio, 0.54 (95% Cl, 0.40-0.75)
64 P<0.001
60 5
50+ ; Placebo
404
304 1 Empagliflozin
ZOA 0\ T T T T T T T 1
0 6 12 18 24 30 36 42 48
10
0 T T T T T T T 1
0 6 12 18 24 30 36 42 48
Month
4645 4500 4377 4241 3729 2715 2280 1496 360
2323 2229 2146 2047 1771 1289 1079 680 144
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D@p@gﬁiﬁ@zﬁm Randomised, double-blind, placebo-controlled, phase 3 study

027 HbA1c BOdy Weight Mean change in total body weight at week 24
014 {primary efficacy endpoint)
E 0 e Dapa 10 mg + met, n=89
& 014 _ s == Placebo + met, nag1
s _ 2 o0 Mean baseline weight: 51.48 kg
8§ % -02- R )
-S o z 0.5 <
£ £ -034 H
g F 0 -0.88
E o 04 1
g“ T A5
g 57 :
j 064 E— 20 4
o - -
07 - 25
08 "!: 30 4 -2.96
z 35
Time (weeks) 5 40 ] 'P<0.0001vs. placebo
Number at risk O <y Ao e s emmeeeeeieiiooos H 4 H i8 a4
Placebo 217 214 207 197 SB P _@- Placebo Inchcing s ahe ence Study week
Dapagliflozin 220 219 211 204 27 -@- Dapagliflozin
F 4]
3E o1
59 8
$¢ g
Es -
s \ PAS y Peso no son
g a 104
T o dosis dependiente
-14 T T T T 1
Baseline 2 4 8 12
Time (weeks)
Number at risk
Placebo 219 218 213 205 199
Dapagliflozin 24 21 220 212 205

Weber MA et al. Lancet Diabetes Endocrinol 2015. http://dx.doi.org/10.1016/52213-8587(15)00417-9 J.F. Ascaso. HC-UV



Resultados meta-andlisis CV de dapagliflocina

Eventos: muerte cardiovascular, infarto de miocardio, ictus y hospitalizacion
por angina inestable

— Comp
— DAPA
- 5 Comp
o=
33 V21%
c 4
]
&
% 3 DAPA
§
£t 2 3
s HR: 0,787
a 1 IC 85%: 0,58 — 1,07
04 -

0 2 4 6 8 10 12 14 16 13 20 22 24 26 28 30 32 34 36 38 40 42 44 46 43 50
Time (months)

Primary end point: CV death, myocardial infarction, stroke, and hospitalization for unstable angina.
Cumulative probability of primary CV composite end point over time (Kaplan-Meier estimate).
PBO=placebo; ST=short term; LT=long term; 30-MU=30-month update; Comp=comparator; DAPA=dapagliflozin; CV=cardiovascular.

EMDAC Briefing Document. www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/EndocrinologicandMetabolicDrugs
AdvisoryCommittee/UCM378079.pdf. J.E. Ascaso. HC-UV



Meta-andlisis resultados con Dapagliflocina

Pacientes con eventos

- A favor de Hazard ratio
vento DAPA CTRL DAPA CTRL (1C 95%)
N=5936 N=3403 .
Muerte CV 20/3825 18/2200 %1 0.70 (0.36, 1.36)
| Infarto de miocardio 30/5244 33/3014 —@— 0.57 (0.34, 0.95)
Ictus 25/4227 18/2412 ——a—1 1.00 (0.54, 1.86)
Angina inestable 26/4592 20/2697 —al— 0.87 (0.48, 1.59)
Revascularisation 58/5525 55/3153 —e—} 0.73 (0.50, 1.07)
coronaria no planificada
Hospitalizacién por fallo  1p/2576 16/1780 o 0.36 (0.16, 0.84)
cardiaco
| |
0.1 1 10
HR (IC 95%)

1. FDA Endocrinologic & Metabolic Advisory Committee DAPAGLIFLOZIN BMS-512148 NDA 202293 2. Ultima visita: 8 jul 2014. Disponible

en: http://www.fda.gov/downloads/advisorycommittees/committeesmeetingmaterials/
drugs/endocrinologicandmetabolicdrugsadvisorycommittee/ucm378079.pdf..2. List ], et al. AHA 2014, Abstract 2339
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! CVDREAL

Kosiborod M et al. CVD-REAL Investigators and Study Group.
D ata SO u rces Circulation. 2017 May 18. pii: CIRCULATIONAHA.117.029190.

- Cohort 2

COhOI’t 1 — + Truven Health MarketScan Claims and Encounters and linked Medicare Supplemental and
Coordination of Benefits (Medicare Supplemental) databases A"'Cau se death

and composite
HHF/all-cause

Sweden
+ Linked Prescribed Drug, National Patient and Cause of Death Registries

Denmark
+ Linked Prescribed Drug, National Patient and Cause of Death Registries

+ Clinical Practice Research Datalink (CPRD) dataset
+ The Health Improvement Network (THIN) dataset

Germany
+ Diabetes-Patienten-Verlaufsdokumentation (Diabetes Prospective Follow-Up; DPV)
J.E. Ascaso. HC-UV



v’j

Inclusion/exclusion criteria % CVDREAL

Inclusion criteria

 New users receiving SGLT2 inhibitors or other glucose-lowering drugs
= Established T2DM on or prior to the index date
= 218 years old
= >1 year* historical data available prior to the index date NO ECV
Menor riesgo CV

Exclusion criteria
« Patients with type 1 diabetes
« Patients with gestational diabetes

*In Germany, >6 months
J.E. Ascaso. HC-UV



N
ISGLT-2 en clinica habitual

N30%.046

SGLT-2i oGLD

H F 1A propensity match | _____________________,
,,,,,,,,,,,,,,,,,,,,, ;

5487 (3%) excluded during 1:1 : ! 985,382 (86%) excluded during E
match process ' 1:1 match process '
Outcome N #of events HR (95% CI) LoD PO

. 154,523 154,523
SGLT-2i oGLD
On treatment, adjusted* 309,056 961 M- 0.61 (0.53, 0.69)

ITT, unacjusted 309056 1379 - 0.67 (0.60, 0.75) A"'cause Death

i Database N #of events HR (95% CI)
On treatment, adjusted®, | i
excluding TZD,insuinandsy. 0002 43 e 057(042,076) 143,264 250 —— ;. 0.38 (0.29, 0.50)
Norway 25,050 364 —-— 0.55 (0.44, 0.68)
Favor S6LT2| #————i————»% Favor oGLD H
—_— i
Hazard Ratio: 0.25 050 100 2.00 Denmark 18,468 323 —.— i 0.46 (0.37, 0.57)
Sweden 18,378 317 —— : 0.47 (0.37, 0.60)
UK 10,462 80 —a—i 0.73(0.47,115)
Favor SGLT2i o—l—o Favor oGLD

Hazard Ratio: 0.25 0.50 1.00 2.00
CVD-REAL Investigators and Study Group. ACC 2017
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Contribution of SGLT-2i compounds

HHF (N=309,046 All-cause death* (N=215,622)
9 100 - 0 0
g 90 A 8.3%
- 80 u
g 70 -
60
50
40 -
g 30 -
N 20 u
E. 10 1 ——1.5%
0 - —
All countries US only All countries US only European
combined combined countries
combined
[T Canagliflozin [ Dapagliflozin Empagliflozin

Kosiborod M et al on behalf of the CVD-REAL Investigators and Study Group. ACC 2017
Kosiborod M, et al. CVD-REAL Investigators and Study Group.Circulation. 2017 May 18. pii: CIRCULATIONAHA.117.029190.
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Comparacion entre los grupos ARGLP-1 y ISGLT2

ARGLP-1 ISGLT2

Reduccion HbA1lc (%) 0,7-1,7

0,3-1,2

Reduccidn de la glucemia Accidn corta principalmente PP Ayuno y postprandial

Accion larga ayuno y PP

Riesgo de hipoglucemia  Bajo

Perdida de peso (kg) 2-5
Reducciéon PAS mm Hg 2-5
Episodios CV Beneficio no claro en

prevencion 12 y 22

Efectos adversos Gastrointestinales.

A largo plazo no establecidos.

Administracion Subcutdnea, 2xd, 1xd, 1xs

Precio Caro
Gurgle HE, et al. Vasc Health Risk Manag 2016:12 239-249

Bajo

1,5-3

3-5

Reduccidon muerte CV en pacientes
con ECVA, no claro en prevencion 12

Infecciones genito-urinarias,
fracturas dseas. Deshidratacion.
A largo plazo no establecidos.

Oral 1xd
Caro

J.E Ascaso. HC-UV



Change in HbA,. (%)

DURATION-8: a 28 week, multicentre, double-blind, phase 3, randomised controlled trial

A
() — @ - -~ -~ - el
—e— Exenatide plus dapagliflozin
—m— Exenatide
-0-5 —a— Dapagliflozin
1.0 -
-1.5
2.0 -
¥
=2:5 = T T T T T T T
0 4 8 12 16 20 24 28

Time (weeks)

Lancet Diabetes Endocrinol 2016

50

40

30

20

Proportion of patients (%)

10

T

-1.5
-2:0
2.5

3.0

Change in weight (kg)

-3-5]

4.0

HbA, <7%

HbA, <6-5%

S

T T
12 16
Time (weeks)

T
28
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Pauta del tratamiento de hiperglucémia en la DMT2

Establecer objetivos + CEV (dieta hipocaldrica si sobrepeso u obesidad) +

Monoterapia:
Metformina, si intolerancia o contraindicacién otro hipoglucemiante no insulinico

No objetivos en cada escalén, después 3-6 m, con buena cumplimentacion

Doble terapia

ADA AACE
La eleccién del segundo farmaco se v GLP1-RA ’7 i
basara en: eficacia, costes, efectos v" GSLT2i mer © —
secundarios, efectos sobre el peso, v' DPP4i i i sasalnsun__
comorbilidades (ECV, IRC, etc), riesgo v" Pioglitazona _|_ e
hipoglucemia i preferencias del paciente. v’ Basal insulin L V
TODOS EN EL MISMO ESCALON v SU/Glinides g
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Tratamiento DMTZ con ECY

ARGLP1* |

M

CEV + Metformina* CEV + iDPP4
YFG <45 mL/min
i * /%% | * FG>45 mL/min
ISGLT’2 ** FG >60 mL/min (Dapa)
|
| ,,
Insulina Insulina

J.E Ascaso. HC-UV



NNT para prevenir una muerte en pacientes con alto riesgo CV

Ensayos realizados actualmente. 2015

T2DM with high CV

risk
Empagliflozin for 5 years 2000

92% hypertension

High CV risk
38% diabetes 46%
hypertension

High CV risk
5% diabetes
26% hypertension

W/30 _ Hi/56

Simvastatinlfor 5.4 years

1:4S investigator. Lancet 1994; 344: 1383-89
2: HOPE investigator N Engl ] Med 2000;342:145-53,
EBM2000;5 :47 http://www.trialresultscenter.org/study2606-HOPE.htm J.E. Ascaso. HC-UV




Conclusiones

v' Metformina disminuye la IR y es neutra respecto a ECV.
v' Los iDPP4, son seguros y los meta-analisis indican posibles beneficios CV.
v Los aRGLP-1 disminuyen el peso, la ECV y mortalidad
v Los iSGLT2 reducen la ECV, IC y mortalidad (EMPA-REG).
- Son necesarios mas estudios.

- Es necesario conocer mejor los mecanismos por los que se producen
los beneficios y determinar potenciales efectos de clase.

2015 > 2016 > 2017 > 2018 > 2019 > 2020 > 2021 > 2022 4
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