EFECTES CARDIOVASCULARS DELS
NOUS FARMACS ANTIDIABETICS
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Prevalencia de la DM a las
cardiopaties

40%

30%
20%
10%

0%

SCASEST
SCACEST
Cl Cronica

FA

ClI: Cardiopatia isquémica

.
IC: Insuficiencia cardiaca x
?arrabes et a'-leé:-ngcl)i’fg} g§81g24 FA: Fibrilacién auricular &egy !;!Zéne 1on
c%ﬁ?ﬁ?ggﬁ gt'al. REC. 2014: 67: é83-'293. SCASEST, Sindrome coronario agudo sin elevacion de &Jdoje ntegrol enelpaciente conDM2

Gomez-Doblas et al. REC. 2014; 67: 259-269.SCACEST: Sindrome coronario agudo con elevacion del segmento ST

Diabetes en Cardiologia.
Del Riesgo a la Reduccion de
la Morbilidad y Mortalidad
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Assajos Clinics en DM2 1970-2009
Més vs menys control glicemic intensiu

Assaig
1970 UGDP
1995 DIGAMI
1998 UKPDS
2004 DIGAMI 2
2005 PROactive

2008 ACCORD,
ADVANCE, VADT
2009 RECORD

Resultats
Favorable
Favorable
Favorable

Neutral

Consideracions de
seguretat

Punts a remarcar
Pre estatines i antiHTA
Pre estatines i antiHTA

Pre estatines i antiHTA

Increment IC

Increment de mortalitat
(ACCORD), Menor
impacte a la mortalitat,
Hipoglicemia, IC



Seguretat dels nous farmacs hipoglicemiants
Requeriment pels nous assajos clinics d'esdeveniments
cardiovasculars des de 2008

. 17 Desembre 2008 FDA anuncia les noves recomanacions per avaluar el risc
cardiovascular en farmacs per al tractament de la DM2

. Abans de la seva comercialitzacié els farmacs i biologics per al tractament
de la DM2 han d'aportar evidencia que el tractament no incrementara el risc
d'esdeveniments cardiovasculars com IAM

. 12 Maig 2012 EMA: Guia d'investigacid de productes medics per al
tractament i la prevencié de la DM

"__,..--—-—-.._“
P

e EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

An agency of the European Urion




Assajos clinics de sequretat CV dels
antidiabetics

SUSTAING
Semaglunide
Movo (16)

ELDCA LEADER EXSCEL REWIND
Limisenatide Liraglutide Exenat:de Dulaglunde
Sanofi {Juna 15) Movo [16) BMS/AZ (18) Lilly (15) Recruitment
Complered

FREEDOM-CVO
ITCAGSD
Intarcia (18)

HARMOMNY
Albigluride
GSK (19)

2016 2017 2018 2019 2020 2021

2015

Figure 1. Ongoing trials with glucose lowering drugs in patents with type 2 diabetes.

Rydén et al. Clin Therap. 2016. 38 1279



I Assajos Clinics en DM2 a partir 2008...
Resultats neutres

Pacients DM2 + alt risc CV o amb malaltia CV

Objectius 1: Mort cardiovascular o TAM no fatal o Ictus

No diferéncies significatives

Seguiment 2-3 anys

TEC®S

TRIAL EVALUATING CARDIOVASCULAR
OUTCOMES WITH SITAGLIPTIN

@) EXAMINE




Assajos clinics recents d'ADO en DM2

Resultats sorprenents i favorables

« Inhibidors SGLT2 (Set 2015): Reduccio 14% mort CV o
MI o Ictus. Inici rapid. Més important en reduccio IC
o gbgfe0
4 & EMPA-REG
o, .®. OUTCOME
.+ L

. Agonistes receptor GLP1 (Juny 2016): Reduccié 13% mort
CV o MI o Ictus. Inici lent

b ticde Effect and SACDICn im Fialaetes:
F >osu B FLAET £ e = £ = =-- :-
r!-n-III:-:J::'III o cardiowascular cartogrrnn e ufe




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Empagliflozin, Cardiovascular Outcomes,
and Mortality in Type 2 Diabetes

Bernard Zinman, M.D., Christoph Wanner, M.D., John M. Lachin, Sc.D.,
David Fitchett, M.D., Erich Bluhmki, Ph.D., Stefan Hantel, Ph.D.,
Michaela Mattheus, Dipl. Biomath., Theresa Devins, Dr.P.H.,

Odd Erik Johansen, M.D., Ph.D., Hans J. Woerle, M.D., Uli C. Broed|, M.D.,
and Silvio E. Inzucchi, M.D., for the EMPA-REG OUTCOME |nvestigators
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OBJECTIU PRIMARI: Mort CV o IM o Ictus

Q240 A: 3-point MACE pooled

| 114%

Placebo
HR 0.86
154 (25.02% 0.74, 0.99)
B Pp=0.0191* Empagliflozin
=
(6]
>
®
£ 10 -
2
I
Q0
&
5 -
O -
1 1 I 1 1 I 1 1
6 12 18 24 30 36 42 48
Months
No. of patients
Empagliflozin 4687 4580 4455 4328 3851 2821 2359 1534 370
Placebo 2333 2256 2194 2112 1875 1380 1161 741 166

.- .*.
,i" '; EMPA-REG
& . OUTCOME®

“doig o




All categories of CV death contributed
fo the risk relduction

n event/n analysed

Empagliflozin Placebo  HR (95% CI) p-value
All CV deaths 172 (3.7%) 137 (5.9%) 0.62 (0.49,0.77) — g <0.0001
Fatal Ml 15(0.3%) 11(0.5%) 0.48 (0.31, 1.48) ® 0.3271
Fatal stroke 16 (0.3%) 11(0.5%) 0.72 (033, 1.55) ® 0.4015
HF 14 (0.3%) 22(0.9%) 032 (0.16,0.62) 0.0008
Sudden death 53 (1.1%) 38 (1.6%) 0.69 (0.45, 1.04) & 0.0766
Other CV causes® 3(0.06%) 2 (0.09%) - - _
Presumed CV death 71 (1.5%) 53 (2.3%) 0.66 [0.46,0.94) —— 0.0218

‘Due to CV couses other than M, streke, HF or sudden death

Data on file. For infernal use onhy

11[].121‘5 0.250 0.500 1.000 2.000

>

Favours empagliflozin  Favours placebo

¥

* EMPA-REG
$ . outcome:



Hospitalitzacid per Insuficiencia cardiaca

Q240 F: HHF pooled

HR 0,65
(95%, IC 0,50 - 0,85) 1 35%

i p=0,0017*
Placebo
6
(Y57 LI U.OU, U.BD)
] pP=0.0017
4_

Empagliflozin

Patients with event (%)

48
No. of patiefnts
Empagliflozin\ 4487 325
Placebo 168

.- .*.
,i" '; EMPA-REG
o ‘40 OUTCOME®




Hospitalitzacio per Insuficiencia Cardiaca o

mort d'origen CV

151
1 34% Placebo
HR 0.66
Bl (95% C1 0.55,0.79)
€ p<0.0001
o Empagliflozin
i
2
c
2 5
[®)
o
D- ] 1 1 1 1 | 1 1
0 6 12 18 24 30 34 42 48
Months
No. of patients
Empagliflozin 4687 4614 4523 4427 3988 2950 2487 1634 395
Placebo 2333 2271 2226 2173 1932 1424 1202 775 168
o K

$ & EMPA-REG
.'0.. OUTCOME®
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1 39% Hospitalitzacio per IC o mort per IC

15 -
HR 0.461

_ (95% C10.47,0.79)

5 10- -

= 0=0.0002

o

@

c

£ Placebo

=

2 5d

I

Empagllﬂozin_l
0=
1 1 | | | 1 ] ] 1 1
0 [ 12 18 24 30 36 47 48
Months
No. of patients
Empagiiflozin 4687 45614 4523 4427 3988 2950 2487 1634 395
Placebo 2333 2271 2226 2173 1932 1424 1202 775 158
g eeln
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European Heart Journal Advance Access published May 20, 2016

@ Eurapean Heart fourmal ESC ﬁUIDELINE‘E
CAREA ot 1093 feurbearfetn 138

L]
LR IET €1
AT e

@ 2016 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

The Task Force for the diagnosis and treatment of acute and chronic
heart failure of the European Society of Cardiology (ESC)

Developed with the special contribution of the Heart Failure
Association (HFA) of the ESC

Empagliflozin should be considered in patients with type 2 diabetes in order to prevent or delay the onset of HF and prolong life. lla

Recently, empagliflozin, an inhibitor of sodium-glucose co-
transporter 2, reduced hospitalization for HF and mortality, but
not myocardial infarction or stroke, in patients with diabetes at
high cardiovascular risk, some of whom had HF.'*° In the absence
of other studies with drugs from this group, the results obtained
with empaglifozin cannot be considered as a proof of a class
effect.
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Leader trial

LEADER trial: Primary Outcome

Firstoccurrence of CV death, honfatal myocardial infarction, or nonfatal stroke in the
time-to-eventanalysis in patients with type 2 diabetes and high CV risk.

20 /| Hazard ratio, 0.87 {95% CI, 0.78-0.97)
— P<0.001 for noninferiority
B'? FP=0.01 for superiority
e 15 —
)
>
()]
-
[4v] 10 —
=
= Placebo
)] . .
2 5o @ Liraglutide
@
et
(]
('
iR | | | I | | | | |
0 6 12 18 24 30 36 42 48 54
Months since randomisation
Liraglutide Effect and Action in Diabetes: Evaluation of cardiovascular outcome e
Results (LEADER) trial

Adapted from: Marso SP et al, NEIM 2016



Sustain 6 Trial

Semaglutide and Cardiovascular Outcomes in Patients
with Type 2 Diabetes (NEJM setembre 2016)

3297 pacients amb DM2 i malaltia CV establerta, malaltia
renal o tots dos randomitzats a Semaglutide (0.5-1 mg) o
placebo setmanal.

Objectiu primari: Mort CV, IM no fatal o ictus
Reduccio 26%. Descens de 8.9% a 6.6%



SGLT2 Inhibitor OQutcomes Trials:

Interventions
(randomization)

>

Key inclusion

criteria

%,

Primary endpoint

©

Target no. events

7020

EMPA/PBO

(2:1)

. Established

vascular

complication

S

. HbAlc

7.0-10.0%

. Age 218

yearsa

CV death
Non -fatal
Ml
Non-fatal
stroke

691

4330

CANA/PBO
(2:1)

. Established

vascular
complications
(age >30) or 22
CV risk factors
(age >50 years)

- HbAlc 7.0-

10.5%

CV death
Non -fatal Ml
Non-fatal
stroke

2420

INUVEITIU 1IVEIL UEl ESyucLllidUIILK LU EUIL IVIASLET LEXL SLYIES

a220 yrs in Japan and also <65 years in India. Trials not cS@F)EHIEQnﬂﬁ/ﬁénd@lt@ﬁﬁmommercialized in Spain.
- Octavo nivel del esquema
canagliflozin; CKD=chronic kidney disease; DAPA=dapagliflozin; EMPA=empagliflozin; ERTU=ertugliflozin; ESKD=end stage kidney disease; HbAlc=glycated

N Qe R RS T R R s e T Xt e e

5700

CANA/PBO
(1:1)

. Established

vascular
complications or
22 CV risk factors

. HbAlc 7.0-10.5%
. Age >30 years

Progression of
albuminuria

NA

3700

CANA/PBO
(1:1)

. Stage 2 or 3

CKD and
microalbumin
uria and on
ACEi/ARB

- HbAlc 6.5-

10.5%

. Age >30 years

ESKD
Serum
creatinine
doubling
Renal/CV
death

NA

17276

DAPA/PBO
(1:1)

. High risk for

CV events
(established
CVD or MRF)

- Age 240 years

e CV death

Non -fatal Ml

* Non-fatal
ischemic
stroke

1390

3900

ERTU/PBO (2:1)

. Established

vascular
complications

. HbAlc 7.0-

10.5%
. Age 240 years

e CV death

* Non-fatal Ml

* Non-fatal
stroke

NA



Breu comparacié dels darrers assajos clinics...

SAVOR- ELIXA
TIMI 53 Lixisenatide
saxagliptina
iDPP4 ARGLP1 im
Reduccio OP  Neutre CV No
MACE Neutre CV
Mort CV
IM
Ictus
Revasc
IC Augment risc
Neutre sita
MS

- Qetavo'rivel'gel esttenta

Noveno nivel del esquemacClick to edﬁ%t{%{w%g%ﬁﬁ ema
- Séptimo nivel del esquema

- Octavo nivel del esquema

Noveno nivel del esquemacClick to edit Master text styles

EMPAREG LEADER
Empaglifocin  Leraglutide
ISGLT?2 ARGLP1
oral/24h im/24h
14% 13%
38% 22%

NS < ratlla sig
NS NS
< sig
Reduccio
35%
< ratlla sig

SUSTAIN 6
Semaglutide

ARGLP1
Mi/setmanal

26%

< ratlla sig
< sig

< sig



I Que podem deduir...dels estudis previs?

Empaglifocing, Leraglutide i Semaglutide tenen sequretat i EFECTES
I BENEFICIOSOS CV en pacients DM2

. Mecanismes d'accio diferents entre iGLP2 i AR GLP1

I . AR GLP1 = Mecanisme d'accio “lent”. Major impacte en
Ictus, IM, necessitat de revascularitzacid...Impacte a la
placa d'ateroma. Endarreriment o regressio de
|"aterosclerosi

. ISGLT2 = Mecanisme d'accio "rapid”...desenvolupament o
aguditzacid IC, reduccié MS..Impacte a |'estabilitzacio
de la membrana cel.lular...mecanisme en canals ionics?
Glucagd? Cossos cetonics? Menys accié sobre placa
d'ateroma ja establerta



Diabetes i Risc Cardiovascular
Perspectives i missatges dels Assajos clinics
I recents. Impacte clinic

. Major interes en estudis que perfilin el mecanisme
d'accié d'aquests nous farmacs per redefinir o “afinar” el
tractament en cada situacio clinica i pacient en concret.

. Valorar els resultats dels nous estudis que combinen
Agonistes dels receptors GLP1 i inhibidors SGLT2.

. Mentrestant... tenim la possibilitat d'utilizar aquests
farmacs per tractar pacients DM2 i amb alt risc CV que
son vulnerables a presentar esdeveniments CV adversos.



Moltes gracies!!




()
eGFR (CKD-EPI) over 192 weeks

78 - ey Plocebo =——ee=Empagliflozin 10mg  =—e=Empagliflozin 23 mg
[
P Fé
—
L
'“‘E“' 74
E
o
0
Fil} 1?2 N
1]
L
C
(o] 70 1
L1
E
T
@ 48 -
p
=
o
-
é'é T T T T T T T T T T T T T T T
Bozelne 4 12 28 ad &8 80 4 108 122 13& 150 144 178 192
Week
Mo. gnalyzed
Ploceo 2323229522467 2205 2121 2084 1927 1981 TFe3 1479 1262 1123 9FF 731 445
Empaoghiflozin 10 rg 232222702264 2235 2162 2114 2012 20464 1839 1540 1314 17180 1024 785 513
Empogifiodin 25 mg 23222288226% 22146 2156 2111 2006 2047 1871 1563 1340 1207 1063 838 524

Mo. in follow-up for
adversefouicome evenis

Total 7O20702067%6 4693 G854 4785 66FG 44651 S088 5114 4443 3FGT 3488 2F0F 103

Prespecified mixed model repeated measures analysiz in all patients treated with 21 dose of study drug.
All porticipants in the study were able fo reach the study visit ot week %4; paotient number: declined
thereofter baozed on study design.

e=FR, estimated glomerular fifration rate; CEKD-EPI, Chronic Fidney Diseoss Epidemiclogy Colloboration.
Wanner C et al. N Engl J Med 201 4;doi: 10.1056/MEIMonla1.5720
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Neuroproteccio
MNeurogenesi
MMemoria
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TRACTE Gl matge glicogen COR
‘ CERVELL
1 I Contractibilitat Ml
" | Motilitat — “MFreqliéncia Cardiaca
M Captacidé glucosa Ml
I:-:IEFN J Isquémia Ml
) |
CEL. PANCREAS
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1 glucosa
™ Lipolisi
D — J Apoptosi cél. B
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